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AGRICULTURAL AND BIOLOGICAL CHEMISTRY 

Hackh’s chemical dictionary [American and British usage], revised and 
edited by J. Grant {Philadelphia: Blakiston Co., 1944, 3. ed., rev., pp. 925+, Ulus. 
270). —This dictionary, containing more than 57,000 definitions, presents clear state¬ 
ments of chemical theories, laws, and rules; accurately describes the elements, 
compounds, minerals, drugs, vegetable and animal products; lists concisely the 
important reactions, processes, and methods; mentions briefly chemical apparatus, 
equipment, and instruments; and notes the names of investigators who have built up 
the science. Also included is the collateral vocabulary of physics, astrophysics, 
geology, mineralogy, botany, zoology, medicine, and pharmacy, and, also, the perti¬ 
nent jargon of industry, mining, and commerce. In the present edition the whole 
dictionary has been completely revised and brought up to date, with especial care to 
balance the treatment from the American and British point of view. There has been 
no important departure from the treatment in earlier editions except for the omission 
of pronunciation. 

Soil and plant analysis, C. S. Piper {Neiv York: Interscience Pubs., 1944, pp. 
368-\-, Ulus. 19). —This is a photo offset reprint of the publication noted previously 
(E. S. R., 90, p. 722). 

Semimicrodetermination of the exchange capacity of soils, E. C. Canting. 

(Univ. Calif.). {Soil Sci., 57 {1944), No. 6, pp. 399-404, Ulus. 2). —A 1-gm. sample 
of the soil is placed in a 3- by 16-cm. centrifuge tube containing 25 cc. of ammonium 
acetate. The mixture is thoroughly agitated by hand to suspend temporarily as 
much of the soil as possible in the liquid phase. It is digested for 25 min. in a water 
bath maintained between 60° and 70'' C. The contents are then centrifuged at a force 
of 10^ X gravity for 5 min. The supernatant liquid is decanted and a second 20-cc. 
portion of ammonium acetate added. The mixture is agitated, digested for 10 min., 
and centrifuged again. After three such treatments, the presence or absence of cal¬ 
cium is ascertained in the supernatant liquid. The digestion and centrifugation 
process described is continued until calcium (or other indicator ion) ceases to appear 
in the liquid phase. The soil is then digested for several minutes with a final 10 cc. 
of reagent and centrifuged. Generally, the exchange complex is saturated with 
ammonia after three to five centrifugations have been completed. Ten cc. of methyl 
alcohol (pH adjusted to 7 with NH4OH or HCl) are added to the soil residue. The 
mixture is digested for 5 min. in a water bath maintained at 45°, followed by cen- 

^ The publications abstracted in these columns are seldom available for distribution by the Office 
of Experiment Stations. In general, application should be made to the Office of Information of the 
U. S. Department of Agriculture, Washington 25, D. C, for publications of thc De partment; to 
the directors of the State agricultural experiment stations, as listed on page 3 of^i^ bover of this 
issue, for publications of the seVieral experiment stations; and to publishers of books and journals for 
material issued by them. Microfilms and photostatic copies, the latter legible without magnifying 
equipment, may be purchased from the Library, U. S, Department of Agriculture, Washington 25, 
D. C. Rates and other details are explained in a previous issue (E. S. R., 87, p. 324). 
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trifugation. This procedure is continued until the color produced when 10 cc. each 
of the supernatant liquid and water and 2 cc. of Nessler’s reagent are mixed is 
equivalent to that produced with methyl alcohol and water. The soil is then digested 
with a final 10 cc. of methyl alcohol, centrifuged, and alcohol removed by decanting. 
The ammonia is expelled from the saturated exchange complex by distillation with 
1 gm. of granulated pumice, 5 gm. of magnesium oxide, and water to make a volume 
of 150 cc., in a distillation apparatus of dimensions specified in a diagram. The 
liberated ammonia is received in from 50 to 100 cc. of 0.02 n sulfuric acid and is 
determined by Kessler's reagent in a photoelectric colorimeter. A blank determi¬ 
nation of the ammonia yielded in the distillation of 100 cc. of water with 5 gm. of 
magnesium oxide is also made. 

The chemical composition of forage grasses from the Gulf coast prairie as 
related to soils and to requirements for range cattle, J. F. Fudge and G. S. Fraps 
(Texas Sta. Bui. 644 (1944), pp. 39). —Though nearly all forages examined con¬ 
tained sufficient calcium, the phosphate and protein contents of the forage grasses 
grown on the soils of the Gulf coast prairie may be insufficient, the phosphate having 
been found inadequate and the proteins especially likely to be so when the grass is 
old or dried up. The grass which grew after mowing contained more phosphoric 
acid and protein than unmowed grass available at the same time. 

The chemical composition of the 1,140 samples varied widely with differences in 
species, stage of maturity, and location. Protein and phosphate decreased markedly 
with advancing maturity; crude fiber and nitrogen-free extract, in general, increased 
slightly; and changes in calcium content were irregular. Protein and phosphate in 
nearly all of the samples ranged from fair to very deficient. As the plants became 
older, the proportion of samples which were deficient or very deficient in protein 
and phosphate increased markedly. At the mature stage, 92 i>ercent of the samples 
were deficient in protein and 96 percent were deficient in phosphate. Johnson, Dallis, 
and Bermuda grasses were, in general, higher in protein, phosphate, and calcium 
than were the principal native species sampled. 

Soils which contained relatively high percentages of nitrogen, active phosphate, 
and active lime produced young grass which contained higher percentages of protein, 
phosphate, and calcium than were found in grass produced on soils which contained 
lower amounts of these constituents. The relation of the composition of the soils 
to the composition of forage at intermediate and mature stages of growth was not so 
clear as for young forage. 

The chemistry and technology of food and food products, I, edited by M. B. 

Jacobs (New York: Interscicnce Pubs., 1944, vol . 1, pp . 952 -Y. Ulus. 79). —This vol¬ 
ume, constituting the first part of an exhaustive treatment of the technology of food 
and food products, deals with the fundamental aspects of food chemistry which are 
common to all foods and with the descriptive aspects of particular food groups, 
including historical accounts, statistics, definitions, standards, and composition and 
chemistry of these food groups. Twenty-one collaborators, specialists in their par¬ 
ticular fields, contributed to this volume. The chapters dealing with the funda¬ 
mentals include the following: Introduction, by M. B. Jacobs (pp. IS) ; The Physical 
Chemistry of Foods, by J. L. St. John (pp. 9-48) (Wash. Expt. Sta.) ; The Carbo¬ 
hydrates, by E. F. Degering (pp. 49-87) (Purdue Univ.) ; Lipids, by M. M. Baizer 
and H. Zalind (pp. 88-109 ); Some Aspects of the Chemistry of Amino Acids and 
Proteins, by H. Zahnd and M. M. Baizer (pp. 110-184) ; Enzymes, by K. G. Stem 
(pp. 185-228) ; Vitamins, Vitagens, and Hormones, by H. R. Rosenberg (pp. 229- 
269) ; Mineral Matters and Other Inorganic Food Adjuncts, by R. H. Carr (pp. 
270-299) (Purdue Univ.) ; Coloring Matters in Foods, by C. F. Jablonski (pp. 300- 
326) ,* The Digestion and Fate of Foodstuffs, by A. E. Wilhelmi (pp. 327-355) ; 
and Food Spoilage and Food Poisoning, by H. O. Halvorson (pp. 356-d91). The 
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chapters on foods and food products coordinate widely scattered material from 
official, scientific, and technical literature, with emphasis on up-to-date numerical 
values, and include the following: Milk, Cream, and Dairy Products, by M. B. 
Jacobs (pp. 395r434); Meat and Meat Products, by W. M. Urbain (pp. 435-472); 
Fish, Shellfish, and Crustacea, by M. E. Stansby (pp. 473-521) ; Poultry and Eggs, 
by M. E. Pennington (pp. 523-563); Edible Oils and Fats, by A. E. Bailey (pp. 
564-590) (U. S. D. A.) ; Cereal Grains, by W. F. Geddes (pp. 591-685) (Univ. 
Minn.) Baking and Bakery Products, by W. H. Cathcart (pp. 686-727) ; Vegetables, 
Mushrooms, Nuts, and Fruits, by F. A. Lee (pp. 728-781) (N. Y. State Sta.) ; 
Carbohydrate and Sugar Foods, by E. F. Degering (pp. 782-809) (Purdue Univ.); 
Confectionery and Cacao Products, by M. Schoen (pp. 810-839) ; Coffee and Tea, 
by W. H. Ukers (pp. 840-875) ; and Flavors, Spices, and Condiments, by L. Worrell 
(pp. 876-901). Extensive bibliography citations are given by footnote in immediate 
conjunction with the text, and, in addition, a brief selected bibliography is presented 
in connection with each phase of the subject discussed. An exhaustive subject index 
of 50 pages facilitates access to the factual information presented. 

Bibliography on butter oil, C, B. Sherfy (U. S. Dept, Agr,, Bihliog, Bid, 5 
{1944)f pp. 40-\-). —The milk fat which remains after the curd and water have 
been removed from butter is termed butter oil and milk oil in the United States. 
Synon 3 rms used in various English-, French-, and German-speaking countries are 
given. In the preparation of the annotations, the same terms have been used in 
referring to butter oil as were used by the author in the work cited. The bibliogra¬ 
phy includes material on the preparation, properties’, keeping quality, and uses of 
pure milk fat; the manufacture, preservation, and storage of butter oil; and the 
conservation of shipping space in shipping it to the Tropics and other regions. 
Material dealing with milk fat in dairy products is not included. 

Does linseed oil contain conjugated double bonds? L. L. Nesbitt and E. P. 
Painter {North Dakota Sta. Bimo. Bid., 6 {1944), No. 6, pp. 31-35). —The authors 
closely examined many linseed oils for the difference between the Wijs and Woburn 
iodine numbers and, by means of the ultraviolet light spectroscope, the cause of the 
valuable pro[>ertios conferred upon drying oils by the presence of glycerol esters 
of fatty acids containing conjugated double bonds, the ultraviolet absorptions having 
been measured at the Indiana Experiment Station, which had the required apparatus. 

It was found that linseed oils show slight absorption near that for triene con¬ 
jugated systems; but the absorption is so small that conjugation, if present, is in¬ 
finitesimal. For all practical purposes, linseed oils now produced do not contain 
conjugated systems. 

The accuracy of the Mojonnier method for estimating milk fat in milk and 
cream, E. O. Herreid and D, W. Whitman. (Vt. Expt. Sta.) {Jour. Dairy 
Set., 27 {1944). No. 2, pp. 147-153). —Single estimations of the milk-fat content of 
milk by the Mojonnier method can be expected to give an accuracy within 0.03 
and 0.04 percent milk fat in at least 75 and 82 percent of the determinations, re¬ 
spectively. The mean of duplicate estimations can be expected to give an accuracy 
within 0.02 and 0.03 percent milk fat in approximately 86 and 94 percent, respec¬ 
tively, of the determinations in normal milk. Single estimations of the milk-fat 
content of normal cream by the Mojonnier method can be expected to give an 
accuracy of about 0.30 percent milk fat in about 86 percent of the determinations. 
Duplicate estimations for normal cream can be expected to give an accuracy within 
0.30 percent milk fat in about 97 percent of the determinations. 

Advances in enzymology and related subjects of biochemistry, IV, edited by 
F. F. Nord and G. H. Werkman {Ne%o York: Interscience Pubs., 1944, vol. 4, 
tp. 332-4-, dlus. 45). —Tn this volume of monograph series (E. S. R., 89, p. 147), 
the following contributions are included: The Chemical Formulation of Gene 
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the eluate preparation to the medium. The preparation of this concentrate from 
tomato juice had been described by Snell and Wright. 

Chemical and biological assa 3 n 3 of the nicotinamide-like substance formed in 
heated mixtures of asparagine and glutamic acid, M. R. Bovarnick (four. Biol. 
Ghent., 149 (1943), No. 1, pp. 301-302) .—Tht reaction product formed by heating 
a solution containing asparagine and glutamic acid (in the presence of ferrous sul¬ 
fate and manganese sulfate) at 100® C. in a stream of oxygen for 8 days was 
extracted with ether. The ether extract, dried and dissolved in water, was ana¬ 
lyzed for nicotinamide, biologically with Lactobacillus arabinosus, and chemically, 
both before and after hydrolysis, by the cyanogen bromide and aniline reaction. 
The good quantitative agreement between the three assays was interpreted as evi¬ 
dence that the reaction product was nicotinamide, thus supporting the earlier finding 
(E. S. R., 90, p. 292) that this heated mixture could replace nicotinamide as a 
growth factor for certain micro-organisms. 

Formation of a nicotinamide-like substance from various amino acids and 
related compounds, M. R. Bovarnick (Jour. Biol. Ghent., 151 (1943), No. 2, pp. 
^(57-^75)—This study was conducted to illustrate the mechanism of the reaction 
described above, in which neutral solutions of asparagine and glutamic acid heated 
for several days at 100® C. gave a reaction product capable of replacing nicotina¬ 
mide as a growth factor for certain organisms. It is shown in this study that this 
reaction between asparagine and glutamic acid is catalyzed by manganese and iron 
salts and promoted by aeration. “Certain amino acids and nonnitrogenous dibasic 
acids have been found callable of substituting for glutamic acid in the above reac¬ 
tion. In the order of decreasing activity they are methionine, proline, citriilline, 
ornithine, a-ketoglutaric acid, glutaric acid, maleic acid, arginine, phenylalanine, 
hydroxyproline, fumaric acid, tyrosine, oxalacetic acid, lysine, serine, threonine, 
and malic acid. The ammonium salts of a few dibasic acids, aspartic, a-ketoglutaric, 
maleic, and malic, when heated with glutamic acid, produced small amounts of 
nicotinamide activity although their sodium salts were completely inactive.** 

N^-methylnicotinamide, a metabolite of nicotinic acid in the urine, J. W. Huff 
and W. A. Perlzwetc (Jour. Biol. Ghem., 150 (1943), No. 2, pp. 395-400, Ulus. 1 ).— 
A crystalline substance was isolated from human urine after dosage with nicotina¬ 
mide by extraction of the urine with alcohol, concentration of the substance from 
the alcoholic solution by adsorption on Decalso, followed by elution with 25 percent 
KCl, extraction of the eluate with alcohol, and precipitation of the substance with 
picric acid. Decomposition of the picrate with HCl liberated the substance, which 
was finally obtained as the pure compound by crystallization from boiling absolute 
ethanol. From comparison with synthesized A/^i-methylnicotinamide chloride in regard 
to content of nitrogen, chloride, and nicotine acid and in regard to the adsorption 
spectra, fluorescence, and the melting point of the picrates the two substances were 
found to be identical. This established the identity of the fluorescent substance, F 2 , 
previously described by Najjar et al. (E. S. R., 85, p. 702). 

A rapid method of estimating N'-methylnicotinamide in urine, J. W. Huff 
and W. A. Perlzweig (Jour. Biol. Ghent., 150 (1943), No. 2, pp. 483-484) .—Tht 
procedure involving adsorption on and elution from a zeolite column (permutite), 
as utilized in the method noted above, is eliminated and, instead, the N^-methyl- 
nicotinamide is determined directly in butanol extracts of the urine. The procedure 
described involves treatment of the urine, made slightly alkaline, with Lloyd*s 
reagent which completely destroys the fluorescence of the Ni-methylnicotinamide to 
give a negative blank. An aliquot of 1-5 cc. of the diluted urine containing 3y-\Sy 
and simultaneously an equal volume of the blank are placed in 125 cc. separatory 
funnels, extracted with «-butanol, and the fluorescence of the extracts measured. 
Data presented indicate substantial agreement between this direct method and the 
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permutite method, even for amounts ais low as 6y-10y/gc. Determinations by cither 
method were uncertain at concentrations of 0y-2y/cc. "Trigonelline” values ob¬ 
tained by the method of Perlzweig et al. (E. S. R., 86, p. 712) and presented for 
comparison indicate that in human urine iV^-methylnicotinamide comprises nearly 
all the trigonelline thus determined. It is noted that since trigonelline does not affect 
the fluorescence measurement it is not necessary to omit trigonelline-containing foods 
(coffee, legumes) when nicotinic acid excretion tests are conducted by the direct 
method. 

The direct colorimetric determination of urea in blood and urine, S. B. Barker 

{Jour. Biol Chem.,152 {1944), No. 2, />/>. 453-463, illits. 3 ).—The author describes a 
direct colorimetric procedure in which the urea is condensed with diacetyl monoxime 
in the presence of sulfuric acid, and the resulting color enhanced by the addition of 
potassium persulfate. From lOy to ISOy of urea N, corresponding to 10-150 mg. 
of urea N per 100 cc. of blood, can be determined. By a supplementary dilution, this 
range can be extended to 250 mg. percent. 

The method gave results on human blood filtrates and urines the same as those 
given by urease. The colorimetric results on dog urine also were very close to the 
urease values, but, in the case of dog blood, this procedure indicated from 1 to 6 mg. 
percent more "urea N” than the urease method shows to be present. The discrepancy 
was largely removed by treating the Somogyi zinc filtrate with permutite. The author 
notes, however, that such a modification "is entirely empirical, since the extra color 
cannot be attributed to any specific substance.” 

The fluorescence of vitamin A.—II, Ultraviolet absorption of irradiated vita¬ 
min A, H. SoBOTKA, S, Kann, W. Winternitz, and E. Brand {Jour. Amer, Chem. 
Soc., 66 (1944) f No. 7 pp. 1162-1164, Ulus, 3). —The nature of the highly fluorescent 
substance responsible for the greenish fluorescence previously observed upon ultra¬ 
violet irradiation of alcoholic solutions of vitamin A esters (E. S. R., 91, p. 249) 
was investigated by a study of the ultraviolet absorption spectra of such solutions in 
the course of irradiation. The irradiated solution of vitamin A acetate in ethanol 
showed four absorption bands at wave lengths of 275, 328, 345-346, and 364-365 m^. 
This spectrum suggested the presence of more than five conjugated double bonds. 
The second wave length, 328 m^, was identical with that of vitamin A. The three 
longer wave lengths coincided with those of the absorption bands of the isoanhydro 
vitamin A, suggesting that the highly fluorescent irradiation product, while not iden¬ 
tical with isoanhydro vitamin A, may constitute an excited form of the latter. The 
chromogenic power of irradiated vitamin A in the Carr-Price reaction was not 
greatly impaired until a secondary oxidative photoreaction led to a decrease and 
eventual disappearance of fluorescence. The absorption band at 275 mp. was appar¬ 
ently due to a chromogenic product of a less specific and possibly independent 
oxidative degradation of vitamin A. 

The assay of purified proteins, enzymes, etc., for “B vitamins,” R. J. Wil¬ 
liams, F. ScHLENK, and M. A. Eppright {Jour. Amcr. Chon. Soc., 66 {1944), 
No. 6, pp. 896-398). —This investigation, carried out to gain insight into the possible 
importance of B vitamins as prosthetic groups in proteins known to possess unusual 
physiological functions, involved determinations of the various B vitamins, except 
riboflavin, in 33 protein, enzyme, hormone, and virus preparations; riboflavin was 
not determined, since its absence was suggested by absence of characteristic Colora¬ 
tion of the preparations. Of the samples tested only two, namely, pancreatic amylase 
and the yeast carboxylase, contained significant amounts of any of the vitamins. 
The pancreatic amylase, a Jiigh potency preparation capable of yielding 11,000 times its 
weight of maltose, contained 4.1 mg. inositol per gram, and the carboxylase, in 
addition to the expected high thiamine value, yielded 131y-145y of niacin per gram. 
The viruses investigated were found to be nearly devoid of B vitamins; in this they 
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differed from materials of animate origin, suggesting that viruses may be inanimate. 

Improvements in the Lactobacillus casei assay for biotin, G. M. Shull and 
W. H. Peterson. (Wis. Expt. Sta.) {Jour. Biol. Chem., 151 (1943)^ No. 1, pp. 
201-202).—A yeast supplement, adequate in the eluate factor of Hutchings et al. 
(E. S. R., 88, p. 175) but very low in biotin, for use in the basic medium for deter¬ 
mining biotin by the L. casei method of Shull et al. (E. S. R., 87, p. 626) was pre¬ 
pared by a method described. This involved a modified elution procedure for 
removing most of the adsorbed eluate factor from the norit without eluting the 
adsorbed biotin. Another modification presented involved the prepartion of an 
inoculum which was independent of the drop size. 

A microbiological method for the determination of choline by use of a mutant 
of Neurospora, N. H, Horowitz and G. W. Beadle (Jour. Biol. C hem., 150 
(1943), No. 2, pp. 325-333, Ulus. 2). —A mutant strain of N. crassa, produced by 
ultraviolet irradiation of the wild type, was used as the test organism since it was 
found to be able to grow in a medium containing only salts (including certain 
trace elements), sugar, biotin, and choline, with growth response proportional to the 
amount of choline present up to the limit of about 40-50 pg. per 25 cc. of medium, 
and with failure of growth in the absence of choline. Of more than 40 compounds 
tested, only choline, lecithin, and methionine were found to support growth of the 
mutant. In analytical practice, choline was liberated from any lecithin present in 
the sample by preliminary hydrolysis accomplished by autoclaving the sample with 
3 percent HaSO* for 2 hr. at 15 lb. pressure. Following neutralization with 
Ba(OH) 2 , the solution was* treated with permutite, in order to separate the choline 
from the methionine, and the choline then eluted with 5 percent NaCl. The eluate, 
properly diluted to give final choline concentrations between 0.5y and 20y per 25 cc., 
was' distributed among 250 cc. Erlenmeyer flasks and made up to 25 cc. with basal 
medium (containing no choline). After autoclaving and cooling, each flask was 
inoculated with a drop of spore suspension and incubated at 25° C. for 3 days, at 
the end of which time the pads were removed, pressed out on filter paper, dried 
at 90°, and weighed. Choline values were calculated from a plot of a standard 
series made up to contain 0y-20y per flask, and run anew with each new spores sus¬ 
pension used. Choline values determined on different amounts of the same solution 
generally agreed within 10 i)ercent, and recoveries of added choline ranged from 
90 to 110 percent of theoretical. Data are reported on the choline content of a 
number of natural products. 

The chemical determination of thiamine and cocarboxylase in biological mate¬ 
rial, B. Alexander (Jour. Biol Chem., 151 (1943), No. 2, pp. 455-465). —Dilute 
hydrochloric acid extracts of animal tissues (dog liver, kidney, muscle) and cereals, 
and water extracts of feces, were analyzed for thiamine by the procedure utilizing 
the Prebluda-McCollum reaction as previously developed for urine (E. S. R., 90, 
p. 12). By simultaneously measuring the free and total thiamine in aliquots of 
the same material, a value for the phosphorlylated or cocarboxylase fraction was 
also obtained. Enzyme hydrolysis was utilized to liberate the thiamine from the 
cocarboxylase, while in the analysis for free thiamine care was taken to destroy 
naturally occurring phosphatases which might, by splitting cocarboxylase before 
analysis, give erroneously high values for free thiamine. Only very small amounts 
of free thiamine, representing but a small portion of the total thiamine, were found 
in animal tissue. The concentration of total thiamine and cocarboxylase in the 
tissues of the dogs used in the study were found to be increased somewhat by the 
intramuscular injection of thiamine hydrochloride in amounts of 2.0 mg. per kilo. 
Significant amounts’ of thiamine were found in human feces, and the amounts were 
increased somewhat by the oral or parenteral administration of thiamine. The 
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thiamine values obtained by this method were between 10 and 15 percent lower 
than those obtained by the thiochrome method. 

Comparison of thiamine values by chemical and bioassay methods, E. B. 

Brown, J. C. Hamm, and H. E. Harrison {Jour. Biol Chem., 151 (1943), No. 1, 
pp. 153-161 ).—Since preliminary work had shown the original method of Hennessy 
and Cerecedo (E. S. R., 82, p. 588) to give values about 20 percent below the bio¬ 
assay results, certain modifications of the chemical procedure were developed 
which resulted in better agreement, with the chemical values only about 10 percent 
lower than those obtained by the bioassay (rat growth) method. The modifications 
of the Hennessy and Cerecedo method included definite optimum time intervals 
for different steps in the process' and a higher temperature (52°--55® C.) for the 
enzymatic hydrolysis with taka-diastase. Under the conditions employed for the 
enzymatic hydrolysis, clarase and polydase preparations were less suitable than the 
taka-diastase. Careful preparation of the Decalso by a procedure outlined was 
necessary for satisfactory activation for maximum adsorption and elution. It was 
particularly necessary to keep the activated Decalso moist in any interval preceding 
utilization. The differences in readings due to differences in color between sample 
extracts and the standard were corrected by calculating the readings to a standard 
transmission reference point. This calculation of readings gave values closer to 
bioassay results where sample extracts contained more color than the standard, 
thereby affecting the reading of the thiochrome to a greater extent in the sample 
than in the standard. It was also found that higher results were obtained for 
thiamine by thoroughly washing the residues remaining after hydrolysis of the 
sample in order to remove occluded thiamine. This step, however, required extra 
time and work. 

The irreversible transformation of dehydroascorbic acid, B. Rosenfeld (Jour. 
Biol Chem., 150 (1943), No. 2, pp. 281-303, Ulus. 4 ).—Evidence is presented to indi¬ 
cate that at a pH of 7 and in the presence of phosphate buffer, the irreversible and 
nonoxidative transformation of dehydroascorbic acid probably involves scission of 
the 6-carbon chain with the quantitative formation of oxalic acid. In the presence 
of oxygen the oxalic acid is preceded by the formation of an oxalyl compound which 
is most likely to be oxalylthreonic acid. For the irreversible transformation to 
occur at pH 7, phosphate must be present. Phosphate causes catalytically the 
spontaneous formation of oxalic acid, but in the absence of phosphate the 6-carbon 
chain remains intact. The catalytic action of phosphate can be effectively replaced 
by cyanide. Parallel with the irreversible transformation, the dehydroascorbic 
acid undergoes another diange involving transformation into two other products, 
(1) a reducing compound and (2) an oxidized derivative of dehydroascorbic acid. 
This change, though hastened by phosphate and cyanide, does not depend upon their 
presence; it probably does not occur in animal tissues since it assumes measurable 
proportions only at concentrations > 1 X 10“^ m. The reducing compound persists 
in its reducing power in acid solution and shows qualitatively the absorption char¬ 
acters of ascorbic acid in the ultraviolet region. The oxidized derivative is character¬ 
ized by an intense yellow color at pH 7. 

It is suggested that in the animal body the metabolic break-down of ascorbic acid 
starts with the irreversible transformation to the dehydro vitamin, the concentration 
of which will reach but a fraction of the actual ascorbic acid concentration‘'in the 
living tissue due to the natural protective system for this vitamin, particularly the 
presence of excessive glutathione. The quantitative formation of oxalic acid as part 
of the biological degradation of ascorbic acid suggests a possible relationship be¬ 
tween vitamin C metabolism and the normal urinary excretion of oxalic acid. This 
assumption is in agreement with the observed facts (1) that oxalate excretion is 
independent of the oxalate intake in the food, and (2) that the oxalate excretion in 
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man (about 27 mg. daily) corresponds approximately to the daily requirement of 
50 mg. of ascorbic acid. 

The rapid determination of ascorbic acid by the adaptation of Stotz’s method 
to plant materials, L. P. Pepkowitz. (R. I. Expt. Sta.). (/our. Biol Chetn., 
151 (1943), No. 2, pp. 405-412).—SioXz^s method (E. S. R., 88, p. 153) for ascorbic 
acid in blood and urine is adapted for application to extracts of plant tissues pre¬ 
pared by homogenizing representative 30-50-gm. samples in 200 cc. of 1.0 percent 
metaphosphoric acid in a Waring blendor. The method depends upon the fact that 
unreduced 2,6-dichlorophenolindophenol can be selectively and quantitatively ex¬ 
tracted from the reaction mixture with xylene and the fact that the xylene solution 
of the dye follows Beer’s law, permitting quantitative determination in a photo¬ 
electric colorimeter with a filter transmitting at 500 mp.. Two procedures are pre¬ 
sented to correct for extraneous xylene-soluble pigments contained in certain plant 
extracts. Because of its simplicity, the method is rapid, permitting 60-70 determina¬ 
tions to be made in a day. The method was found applicable to all plant materials 
tried, whether fresh, frozen, or dried, and to be particularly useful for highly colored 
or turbid extracts. Protocols of recovery experiments with a number of foods 
indicate a recovery of 99 percent. Other data show, in general, satisfactory agree¬ 
ment with the method of Bcssey (E. S. R., 82, p. 14). 

The determination of ascorbic acid in whole blood and its constituents by 
means of methylene blue; macro- and micromethods, A. M. Butler, M. Cush¬ 
man, and E. A. MacLachlan (Jour. Biol Ghent., 150 (1942), No. 2, pp. 453-461). 
—Macro- and microprocedures arc described for the determination of ascorbic acid 
in oxalated whole blood, in the plasma, and in the huffy layer of white cell platelets 
separated from the red cells by centrifugation. The photochemical method employed 
involves the reduction of methylene blue by ascorbic acid in the presence of strong 
light at the optimum pH of 4.5 maintained by acetate buffer in the dye solution. To 
prevent the rapid reversal of this reaction, with the conversion of the leucomethylene 
blue back to the colored form the pH of the medium is changed by rapid addition of 
HCl immediately preceding discontinuance of the illumination. This stabilization 
permits a photocolorimetric determination without change in color. “Because 
methylene blue under the condition of the procedures developed is a more sensitive 
and specific oxidation-reduction indicator for ascorbic acid than are the commonly 
used indophenol indicators, its use provides micromethods that are more satisfactory 
than those heretofore available." Satisfactory analyses can be obtained with 0.2 cc. of 
capillary whole blood. 

A new method for the bioassay of antiscorbutic substances: Assays of dehy- 
droascorbic acid, 2-ketogulonic acid, iron ascorbate, and the effectiveness of 
oral and parenteral administration of ascorbic acid, B. S. Gould and H. Shwach- 
MAN (Jour, Biol Ghent., 151 (1943), No. 2, pp. 439453, Ulus. 4). —The method is 
based upon the observations of Shwachman and Gould (E. S. R., 88, p. 569) that 
an increase in serum “alkaline" phosphatase occurs in scorbutic guinea pigs after 
administration of a critical dose of ascorbic acid, and involves depletion of guinea 
pigs on a scorbutic diet to phosphatase levels of 3-5 units or lower, following which 
individual animals in respective groups are fed daily the sample equivalent (as deter¬ 
mined by titration) of 0.2, 0.225, and 0,25 mg. of ascorbic acid. On the fifth day 
after the first dose the animals are bled and the serum phosphatase determined. In 
interpreting the results, it is considered that groups in which 50 percent or more of 
the animals show a decrease in serum phosphatase, while none shows a significant 
increase, have been receiving less than 0.225 mg. ascorbic acid daily; with most of 
the animals in a group showing an increase and some no extensive change, the group 
has been receiving the critical dose, 0.225 mg. If all show marked increases, the 
critical level may have been exceeded. Increases of about 10 percent should be dis- 
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regarded in view of the probable error of the estimation. It is indicated, however, 
that a control assay with pure ascorbic acid should be carried out for any new stock 
of animals. Factors that might influence the assay, such as fasting, cod-liver oil 
feeding, age, and re-use of animals, are discussed. It was found possible to assay 
by this method substances of known and questionable potency as determined by other 
methods, such as dehydroascorbic acid, d-glucoascorbic acid, d-isoascorbic acid, 
2-ketogulonic acid, and iron ascorbdte. A study of the relative effectiveness of oral 
and parenteral administration of ascorbic acid suggested a loss of 27 percent when 
the vitamin was fed by mouth. 

Factors influencing the bioassay of vitamin E, B. R. Homrich {Jour. Nutr., 
26 {1942) t No. 4, pp. 391-398 ).—^An investigation of some of the factors influencing 
the bio-assay of vitamin E following methods essentially as described by Palmer 
(E S. R., 79, p. 716) is reported with suggestions for certain improvements in 
technic. These include the discarding of rats having less than 7 and more than 14 
implantations, dosing during the early days of pregnancy rather than prior to mat¬ 
ing, autopsying prior to parturition to eliminate possible errors due to infanticide, 
and using a fat-free basal diet during the dosing period because of the destructive 
effect on vitamin E activity of lard and cod-liver oil. 

[Studies of Penicillium and penicillin] {Jour. Bact., 4^ {1944)^ No. 1, pp. 120-- 
122 ).—Abstracts of the following papers are included: The Biological Whereabout 
of the Penicillia, by C. Thom (pp. 120-121) ; Biological Methods of Penicillin 
Assay, by R. B. McCormack, H. P. Jones, and G. Plaut, Microbiological Methods 
of Identification of Penicillin, by G. Rake and D. M. Hamre, and Development in 
Vivo and in Vitro of Strains of Organisms Resistant to Penicillin, by C. M. McKee 
and W. B. Dunham (all p. 121) ; and Penicillin and Therapy, by C. F. Church 
(P. 122), 

A method for the assay of penicillin, N. G. Heatley {Bio c he m. Jour., 38 
{1944), No. 1, pp. 61-65, Ulus. 1 ).—Full practical details are given of a method of 
assay applicable also to certain other antibiotics; it is said to compare favorably as 
regards speed and accuracy with most other technics and has been in routine use 
for nearly 4 yr. Less than 1 cc. of solution (which need not be sterile) is required 
for an assay, and the presence of ether or chloroform does not interfere. Quanti¬ 
tative information on limits of accuracy is given. 

Disinfectant testing—F. D. A. method: Official method of U. S. Food and 
Drug Administration, U. S. Department of Agriculture, and National Associa¬ 
tion of Insecticide and Disinfectant Manufacturers for determination of phenol 
coefficients of disinfectants, G. L. A. Rukhle and C. M. Brewer {Blue Book 
[Soap and Sanit. Chem.], 1944, pp. 205, 207-212). 

Disinfectants and antiseptics: A summary of scientific advances reported dur¬ 
ing 1943, E. G. Klarmann {Soap and Sanit. Client., 20 {1944), No. 1, pp. 109- 
117,69-70). 

Methods for estimating the moisture content of foods in the dehydrator and 
in the equalizing bins, G. J. Bouyoucos and R. E. Marshall {Michigan Sta. 
Tech. Bui. 197 {1944), pp. 29, Ulus. 9 ).—This bulletin presents working details, illus¬ 
trations of the equipment, and further experimental results for the method de¬ 
scribed in a preliminary report (E. S. R., 91, p. 119) for estimating the moisture 
content of foods in the dehydrator. In addition, the method is considered in detail 
in its application to determining moisture in material undergoing equalizing and 
final drying in bins. In this case the determination is accomplished by measuring 
the temperature of the warmed incoming air and that of the air after it has passed 
the product and is being exhausted from the bin. While moisture is being evap¬ 
orated from the material the temperature of the exhaust air is considerably below 
that entering the bin. When the product reaches a low moisture content the amount 
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of water evaporated is slight and the temperature of the exhaust air approaches 
that of the incoming air. Thus, when the product has a moisture content of about 
20.9 percent there is a temperature differential of 43® F., but when the moisture 
is reduced to about 6.5 percent the^ differential is only about 9®. It is pointed out 
that “this method gives an indication of average moisture content of the whole 
mass of material and thus avoids the error due to unrepresentative sampling for 
moisture determination. It also eliminates the necessity of frequent sampling and 
making moisture determinations in the vacuum oven. Finally, it provides a con¬ 
venient means of estimating the moisture content at any stage of the dehydration 
process.” 

AGRICULTURAL METEOROLOGY 

Progress in meteorology, D. Brunt {Roy. Met. Soc. [Lmidon], Quart. Jour., 
70 {1944) ^ No. 303, pp. 1-12). —An address summarizing the present state of mete¬ 
orology, some of the outstanding problems of the future including the function of 
the university in training and research in meteorology, and the Royal Meteorolog¬ 
ical Society and the future of meteorology. 

Meteorological mileposts, H. A. Zinszer {Set. Mo., 58 {1944), No. 4, pp. 261- 
264), 

Meteorology in the warring forties: A review, C. Chapman and C. F. Brooks 

{Geog. Rev., 34 (1944), No. 3, pp. 46(^75). —A review of 40 books on meteorology 
and climatology that have appeared since the war began in Europe. 

An approach to quantitative forecasting of precipitation, A. K. Showalter 
{Amer. Met. Soc. Bui, 25 (1944), No. 4, pp. 137-142). —The intent of this paper was 
to outline technics for estimating the magnitude of rainfall rather than to discuss 
general methods for forecasting its occurrence. Enough basic work has now been 
done to identify certain meteorological factors significantly related to rainfall 
magnitude, the more important of which—surface dew point, wind direction, wind 
velocity or pressure differences, and temperature gradients at 5 km.—are consid¬ 
ered. Detailed technics and their reliability are discussed. While the forecaster 
is making his analysis of the synoptic situation there should be prepared for him 
a detailed chart showing the evaluation of ground conditions, stages of the prin¬ 
cipal river, recent rainfall over the basin, course of movement and magnitude of 
rainfall areas in adjacent regions, dew points at the surface and temperatures aloft 
at key stations, pressures and pressure differences at the surface and selected 
upper levels at key stations, stability of air masses in the region, distribution and 
changes of distribution of the prccipitable water in the general area, and a general 
idea of the operational plans for release of water in the area. The next step is 
the preparation of the prognostic charts and the actual forecast. The future of 
quantitative forecasting appears lo lie in prognostic charts of wind, pressure, and 
moisture distribution at sea level and 5,000 and 10,000 ft. 

Correlation of ground-water levels and precipitation on Long Island, New 
York, C. E. Jacob (Amer. Geophys. Union Trans., 24 (1944), pt. 2, pp. 564-573, 
Ulus. 3). —“Long Island simulates in a general way an aquifer in the form of an 
infinite strip confined between parallel boundaries at constant head (sea level), 
over which recharge from precipitation is assumedly uniform. The nonsteady flow 
of water in this idealized system is analyzed, assuming provisionally that the effec¬ 
tive thickness of saturated beds below sea level is great compared to the maximum 
height of the water table above sea level. The rate of accretion to the water 
table is assumed to vary discontinuously, supposedly being constant for each of the 
successive periods (yearly or monthly) and proportional to the average rate of 
precipitation during that i)eriod. The decay of the water-table profile, beginning 
with any one of the succession of superposed nonsteady states, is shown to follow 
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in general a relation composed of terms varying with time as exp(-t/ to), in which 
to is a function of the effective porosity, the thickness, and the transmission con¬ 
stant of the aquifer. This exponential curve may be approximated by a parabola 
which is used to determine values of 'effective average rate of precipitation’ from 
published records of annual or monthly precipitation. By the ‘effective average 
rate of precipilatiorl’ at any time is meant that rate of precipitation which, had it 
been maintained uninterruptedly throughout the i.)ast, would have produced the same 
water-table profile as actually existed at that particular time. It is demonstrated 
that the effective average rate of precipitation may be determined also simply by 
cumulating departures from progressive averages of precipitation, multiplying the 
values- thus determined by a known rational coefficient, and adding the appropriate 
initial value of effective average precipitation.” Records of rainfall at the Battery 
ill New York City and at Setauket, L. I., are analyzed by the procedure outlined. 

Precipitation and stream flow, C. S. Jarvis (Sci Mo,, 59 (1944), No. 2, pp. 96- 
100 ). —The general discussion presented revolves around the Mississippi Valley rain¬ 
fall and runoff, variability of discharge, comparison of outstanding river systems, 
the value of fragmentary data, mean annual precipitation and evaporation over the 
globe, storage losses, and the rivers of Greenland. 

On the measurement and frequency of traces of precipitation, H. Neuberger. 
(Pa. State Col.). (Anier. Met. Soc. BuL, 25 (1944), No. 5, pp. 183-188, Ulus. 2 ).— 
According to international definition, a precipitation day is one on which precipita¬ 
tion falls in measurable quantity, the lower limit being 0.01 in. in the United States, 
Canada, and Newfoundland and 0.1 mm. in most other countries including Great 
Britain. All quantities' not reaching these limits are termed “traces” and are 
omitted from most climatic summaries. It seems, however, that for comparative 
climatological studies, for agriculture, and to a certain extent for war climatolog¬ 
ical and other purposes the knowledge of the frequency of precipitation below the 
arbitrary margin may be of value. For the purpose of recording traces and the 
time of beginning and ending of precipitation as well as the type—rain, snow, or 
drizzle—a simple apparatus has been in use since December 1941; in this device 
the falling precipitation imprints itself on the smoked surface of a paper belt 
slowly moving under a slot in the cover by a synchronous motor. Another model 
automatically exposes a smoked glass or cardboard plate every hour. Detailed 
results and c\ aluati()n of the use of such equipment are presented. 

Notes on the gradient wind in low latitudes, W. J. Gibbs (Linn. Soc, N. S, 
Wales, Proc., 67 (1942), pt. 3-4, pp. 153-155, Ulus. 2). —It is believed apparent from 
the data presented that in latitudes less than 10°, the wind direction tends to a 
direction normal to the isobars from liigh to low pressure for straight or curved 
isobars. 

Cold-front passages during persistent fog over the Maritime Provinces in 
spring, R. W. Longt.t-y (Amer. Met. Soc. Bui., 25 (1944), No. 4, pp. 143-148, Ulus. 
5).—This paper describes the effect of the rapid cooling that may occur in a current 
of warm air moving over the coastal waters about the eastern Maritime Provinces 
of Canada. 

Mountain climates of the western United States, F. S. Raker. (Univ. Calif.). 
(Ecol. Monog., 14 (1944), No. 2, pp. 223-254, Ulus. 21). —This paper aims to sum¬ 
marize the present published information on the climate of the western mountain 
ranges of the United States so that one may easily read the essential climatic data 
for specific elevations—particularly those features held to affect plant distribution. 
The general characteristics of mountain climates are discussed prior to the presen¬ 
tation of the detailed information which includes charts and graphs. Appendixes 
give computations of the mean temperature in months other than January and July 
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and tabulated and explanatory data on the variability of rainfall. There are 40 
references. 

Weather observations at the Rice Experiment Station, Crowley, La., for the 
thirty-three-year period 1910 to 1942, inclusive, J. M. Jenkins. (Coop. U. S. D. 
A.). (Louisiana Sta, Bui. 376 (1944), pp. 25).—The year following establishment 
of this station weather instruments were installed for recording certain climatic 
conditions under which field experiments with rice are conducted and for accumu¬ 
lating weather data in the vicinity of Crowley, which is located in the principal rice¬ 
growing area of the United States. Summaries are presented in tables or text of 
the temperature, rainfall, snow, frozen rain, ice, evaporation, and wind velocity for 
the period covered. 


SOILS—FERTILIZERS 

Physical Land Surveys 32 and 34 (U. S. Dept. Agr. Soil Conserv. Serv., Phys. 
Land Survey Nos. 32 (1944), pp. di-f-. Ulus. 17; 34 (1944), pp. 55+, Ulus. 12 ).— 
No. 32 deals v/ith conditions in Muskingum and Guernsey Counties, Ohio, by C. L. 
Whiteford, A. H. Paschall, and E. C. Sease; and No. 34 in Polk County, Ga., by 
J. H. Winsor and C. L. Veatch. 

Water-drop method of determining stability of soil structure, T. M. McCalla. 
(U. S. D. A. coop. Nebr. Expt. Sta.). (Soil Sci., 58 (1944), No. 2, pp. 117-121 ).— 
A soil lump weighing approximately 0.15 gm. was placed on a 1-mm. screen, and 
drops of distilled water 4.7 mm. in diameter, falling 30 cm. from a burette, were 
allowed to fall upon it. When a soil lump or aggregate was broken down and at 
the point of being washed through the screen, it was considered destroyed. The 
end, point was sharp for the loessial subsoil, but for the more highly aggregated 
Marshall topsoil it was more difficult to determine, since the lump frequently broke 
into several small aggregates that were kept together with a spatula until broken 
down. Three sets of determinations with 20 individual determinations in each were 
made. Air-dry soil was used. The number of water drops required to destroy a 
lump of soil increased with reduction of soil or water temperature, but was less 
for a wet soil than for a dry one. When the size of the drop was decreased more 
drops were required to destroy the structure, but a smaller quantity of water was 
required. The water-drop fall of 30 cm. and a soil lump size of 0.15 gm. were found 
satisfactory for Peorian loess subsoil and Marshall silty clay loam topsoil, but more 
variation in the number of drops required to destroy the soil structure was encoun¬ 
tered with Marshall topsoil than with loessial subsoil. 

Determination of certain physical properties of forest soils.—I, Methods 
utilizing samples collected in metal cylinders, H. J. Lutz (Soil Set., 57 (1944), 
No. 6, pp. 475-487). —The first paper of this series is concerned with sampling con¬ 
ditions and with procedures for measurement of pore volume, air capacity, water¬ 
holding capacity, and volume weight in samples of undisturbed soil collected in metal 
cylinders. 

With respect to sampling, it is ix)inted out that, whenever possible, the moisture 
content of the soil should be at field capacity when sampling is carried out. This is 
to eliminate expansion of fine-textured soils that are sampled in dry condition and 
subsequently wetted and to obtain the more important advantage of the drainage of 
gravitational water from the soil body under natural conditions, with the result that 
the moisture content at field capacity is a more acceptable measure of water-holding 
capacity than can be obtained in the laboratory. As an illustration of the discrep¬ 
ancies which may be introduced by neglect of this precaution, the author cites the 
example of a Merrimac sandy loam in which the water-holding capacity, determined 
in the laboratory (samples in cylinders submerged in water for 24-48 hr., followed by 
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drainage for 2 hr. on a sand flat), exceeded the field capacity by an average value of 
22.5 ± 0.69 percent (volume basis). 

Two schedules of procedure are presented for measuring the physical properties 
of soil sample# collected in metal cylinders. Assuming that the soil to be investi¬ 
gated is at its field moisture capacity, both schedules will result in essentially the 
same values for field capacity (here taken as equivalent to water-holding capacity) 
and volume weight. Values for pore volume will be highest, and presumably most 
accurate, when the samples are treated according to one of the procedures in the 
schedule in which the sample is removed from the cylinder and allowed to stand 
in water for 24-48 hr., followed by boiling for 2 hr., and, finally, evacuation for 2-3 
hr. “This treatment is very time-consuming and, for practical purposes, results in 
values nearly the same as those obtained by the preferred procedure ... (as above, 
but the samples are not boiled).” Samples receiving the latter treatment averaged 
only 0.3 ± 0.07 percent lower in pore volume than samples receiving the boiling 
treatment. In a third treatment, the samples were neither boiled nor evacuated, but 
the volume of the soil material was determined in a pycnometer. Pore volume de¬ 
termined by this third treatment averaged 2.0 0.32 percent less than by the pro¬ 

cedure involving both boiling and evacuation. Results obtained by the procedure in 
which cylinders with contained samples were allowed to stand in water 24—48 hr., 
and then weighed under water, indicate pore-volume values averaging 4.7 0.31 

percent less than values obtained by both boiling and evacuation. Air-capacity values 
bear an intimate relationship to i)ore-volume values. If the latter are too low, the 
former will be correspondingly too low. On the other hand, if values for water¬ 
holding capacity are too high, air-capacity values will be correspondingly too low. 
It is further pointed out that removal of air from the sample in determining true 
specific gravity may be incomplete, and true specific-gravity determinations carried 
out in accordance with the procedure schedule not involving evacuation gave figures 
averaging 0.21 ± 0.01 lower than the values obtained in the schedule including evacu¬ 
ation for from 2 to 3 hr. 

Soil development and plant nutrition.—II, Mineralogical and chemical com¬ 
position of sand and silt separates in relation to the growth and chemical com¬ 
position of soybeans, E. R. Graham. (Mo. Expt. Sta.). (Soil Sci.^ 55 (1943), 

No. 3, pp. 265-273 ).—The relation of the chemical composition of soybean plants, 
grown on substrates containing sands and silts from various locations and sub¬ 
jected to reaction with electrodialyzed acid clay, to the mineralogical and chemical 
analyses of these soil separates, was investigated in a continuation of the work 
previously noted (E. S. R., 89, p. 172). 

No growth of the soybean plants could be obtained unless some calcium was 
released from the sands and silts treated with hydrogen clay. Acid clay action on 
silt and sand samples from certain locations made calcium, magnesium, and potas¬ 
sium available; samples from other locations provided only calcium and mag¬ 
nesium ; other samples supplied only calcium; and still others gave no mcasureable 
amounts’ of any plant nutrients. 

There were indications that phosphorus-bearing minerals, as measured by clay- 
mineral interactions used, are rarely found in sands and silts. These coarser soil 
separates may vary widely in calcium and quartz contents. Heavy feldspars were 
present in significant amounts in the samples from Iowa, Utah, North Dakbta, and 
Kansas, and were almost absent from samples from Missouri, southern Illinois, 
and Mississippi. Soil classification based on the mineralogical composition of sands 
and silts is suggested as of help in considering soil productivity and soil needs for 
calcium, magnesium, and i>otassium treatments. 

Physical characteristics of soils.—IX, Relation between ultraclay and volume 
of floe, A. N. Puri, B. Rai, and R. Pal (Soil Sci., 58 (1944), No. 2, pp. 163-175, 
illtcs. 7 ).—A continuation of the series (E. S. R., 91, p. 643). 
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A 1-percent soil suspension was prepared, after maximum dispersion by the 
HCl-NaOH method, and clay was pipetted off in the usual way. Four cc. of the 
clay suspension was put in a measuring tube, 1 cc. of 0.25 n CaCU solution was 
added, and the suspension was centrifuged for 0.5 hr. The volume of the settled 
mass was read directly from the measuring tube, which was calibAited accurately 
up to 0.01 cc. The floe volume described is shown to depend on the particle 
size in the ultraclay range. The percentages of various ultraclay fractions present 
in a soil could be determined by measuring the floe volume of the soil. Variations 
in pH value and in time of aging arc shown to affect the floe volume as well as 
the proportion of ultraclay. 

Hydrogen-ion concentration of the important soils of the United States in 
relation to other profile characteristics.— I, Pedocal soils, E. 11. Bailey. 
(U. S. D. A.). (Soil Sci., 57 (1944)^ No. 6, pp. 443-474, Ulus, i).— The soils here 
dealt with are confined to those of the Pedocal classification. Pl-ion determina¬ 
tions were made in duplicate with a hydrogen electrode on samples of each of the 
horizons of several carefully selected profiles of a considerable number of impor¬ 
tant soil series in the United States. These scries are classified into the various 
great soil groups. Every profile studied is located on a great soil group association 
map of the United States. 

The lime zones of the Pedocal profiles range from mildly alkaline to very 
strongly alkaline in reaction. In the grassland Pedocals, such as the Chernozem, 
Chestnut, reddish Chestnut, Brown, and reddish Brown soils, the horizons above 
the lime zones have virtually the same reaction range-medium-acid to strongly 
alkaline. In the Desert and Red Desert profiles, the horizons above the lime 
zones have virtually the same reactions as the lime zones. In the Sierozem profiles, 
the horizons above the lime zones tend to be more alkaline than those of the grass¬ 
land Pedocals but not so alkaline as those of the two Desert groups. They are 
neutral to strongly alkaline. 

The effect of soil physical conditions on moisture constants in the upper 
capillary range, W. O. Smith. (U. S. D. A.). (Soil ScL, 58 (1944), No. 1, pp. i- 
16, Ulus. 4 ).—The author discusses soil moisture constants in the upper capillary 
range from the standpoint of soil physical conditions, presenting some evidence to 
indicate that, at moisture equivalent, the water of a heavy soil which does not swell 
appreciably is largely contained in the textural pore space. At this moisture point, 
the textural pore space is held to be saturated, or nearly so. Conditions prevailing 
in a sand at moisture equivalent are quite different. The pore space is not usually 
saturated. Formulas for calculating the porosity of a heavy soil from its moisture 
equivalent and volume-weight or from its moisture equivalent and the density of its 
solids are given. 

The conclusions “are based on limited data, and extensive study probably must be 
made to establish with certainty the behavior here postulated.” Soil physical condi¬ 
tions, important in transfer processes such as the passage of heat or water, must also 
be considered when such moisture constants of the upper capillary range as moisture 
equivalent, field capacity, and normal moisture capacity are measured or used. 

The dependence of field capacity upon the depth of wetting of field soils, 
E. A. CoLMAN. (U. S. D. A.). (Soil ScL, 58 (1944), No. 1, pp. 43 50, Ulus. 6).— 
A determination of field capacity by natural and artificial irrigation of mountain 
soils in situ and of a mixed, uniform soil has shown that these soils must be wetted 
12-30 in. deep, the depth depending on the soil studied, before the surface layer will 
have attained a moisture content as high as its field capacity. Subsurface layers are 
shown to have lesser wetting zone thicknes.ses, but soil as deep as 30 in. is not raised 
to its maximum moisture until the wet front has penetrated from 36 to 42 in. below 
the soil surface. A tentative explanation relates the field-capacity values to the 
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water supply available for drainage and the distribution of permeability and moisture 
potential gradients through the wet zone at the time when the drainage rate has 
become insignificantly small. 

The results reported upon are held to suggest that shallow field irrigations or the 
irrigation and drainage of short soil columns in the laboratory do not necessarily 
provide valid measures of the field capacity of a soil. 

The soils of equatorial regions, with special reference to the Netherlands East 
Indies, E. C. J. Mohr, trans. by R. L. Pendleton {Ann Arbor, Mich.: J. W. Ed¬ 
wards, 1944, pp. 766-\-, Ulus. 259). —comprehensive coverage of these soils as 
translated from the Nederlandsch. 

Soil building and pasture practices for Alaska, D, L, Irwin {Alaska Sia. Cir. 
4 {1944), pp. 5). — K circular of practical information on soil management for main¬ 
tenance of productivity. Special consideration is given to the management of pastures. 

Removal of nutrients from the soil by crops and erosion, O. R. Neal 

(U. S. D. A. and N. J. Kxpt. Stas.). {Jour. Amer. Soc. Agron., 36 {1944), No. 7, 
pp. 601-607, Ulus.*2). —Analysis of material eroded from Collington sandy loam 
consisted in determining available nitrates by the Morgan method (E. S. R., 77, p. 
302), together with total nitrates present. These results are considered in relation 
to like data for the original surface soil. The quantities of nitrogen, phosphoric 
acid, and potash removed by tomatoes and sweet corn and the quantities removed 
by erosion during the crop year are shown. 

The average content of particles less than 50^l in diameter in the surface of the 
original soil amounted to 15.8 percent. The eroded material contained 58 percent of 
these size fractions. In comparison with the original surface soil the eroded material 
contained 4.7 times as much organic matter, 5.0 times as much nitrogen, 3.1 time.s 
as much PaOs, and 1.4 times as much KaO. Chemical studies indicated that the per¬ 
centage availability of PaOe in the eroded material was equal to that in the soil. 
Potash in eroded material showed a percentage availability 3.7 times greater than 
that in the soil. Erosion losses of nitrogen, in comparison with crop removal, were 
comparatively small in all cases. Erosion losses of total phosphoric acid, where 
no cover crop or other conservation practice was used, were double the quantity 
removed by tomatot^s or sweet corn. Wdiere cover crop or cover crop and manure 
were used annually, the erosion loss continued to equal the quantity of PsOn removed 
by either crop. The removal of total K 2 O by erosion, where no conservation prac¬ 
tices were employed, exceeded the removal of K 2 O by tomatoes and was nearly four 
times as much as the removal by sweet corn. Where conservation practices as shown 
were employed, the removal of total K-O by erosion was more than one-half as 
much as that b}'’ tomatoes .and continued somewhat to exceed the quantity removed 
from the soil by s^veet corn. 

Effect of chaparral burning on soil erosion and on soil-moisture relations, 
A. W. Sampson. (Univ. Calif.). {Ecology, 25 {1944), No. 2, pp. 171-191, Ulus. 9). 
—Chaparral and its understory vegetation effectively protect the soil against ab¬ 
normal erosion, and this protection favors relatively high infiltration capacity of the 
soil. The grazing of sheep on recently burned slopes may measurably increase 
erosion. The data indicate that heavy burning of slopes in excess of 30 percent will 
accelerate erosion in proportion to the degree of grazing and trampling. 

Investigations in erosion control and reclamation of eroded land at the central 
Piedmont conservation experiment station, Statesville, N. C., 1930-40, T. L. 
Copley, L. A. Forrest, A. G. McCall, and F. G. Bet.l. (U. S. D. A. coop. N. C. 
Expt. Sta.). {U. S. Dept. Agr., Tech. Bui. 873 {1944), pp. 66A-, Ulus. 2i.)—This is 
one of a series of bulletins (E. S. R., 91, p. 256) covering the first 10 yr. of experi¬ 
mental work at each of the 10 original soil erosion experiment stations. 
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The Station was established to serve the central Piedmont problem area, extending 
from central Virginia to the southern South Carolina-Georgia boundary, in which 
the Cecil soil series comprises approximately two-thirds of the area. Cotton, corn, 
and tobacco are the leading crops grown in the area. Approximately one-third of 
the total land area is used as active cropland. Small farm units predominate, and 
more than one-half the farms are oi>erated by tenants or > sharecroppers'. The 
average annual rainfall at Statesville is 50 in. Thunderstorms are the predominant 
type of storms during the summer, but winter rains are usually of long duration 
and low intensity. A reconnaissance survey, made in 1934, showed 39 percent of 
the area to be moderately to severely eroded and 29 percent more to have suffered 
appreciable erosion. Out of the total area damagd by erosion, 18 percent was affected 
by gullying and 3.35 percent of the total land area had been abandoned because of 
erosion. Investigations into the causes and consequences of erosion and methods 
for its control were conducted on plots of various sizes, fields, and terraced and 
natural watersheds. Meteorological records were kept of the amount, duration, and 
intensity of each individual storm. 

Control plot studies showed that runoff and soil losses were dircctl}^ related to 
rainfall intensity, but the magnitude of loss was modified by such other factors as 
soil type, soil moisture, state of cultivation, degree and length of slope, and extent 
of protective cover on the soil. Runoff and soil losses under good vegetal cover 
composed of sod or woods were of negligible quantities throughout the period of 
record. Burning of woods litter increased runoff and soil losses to seriously large 
quantities. A 4-yr. rotation of cotton, com, wheat, and lespedeza decreased the soil 
losses to less than one-half that of continuous cotton. Cotton in the rotation lost 70 
percent and lespedeza but 4 percent as much soil as continuous cotton. The reduced 
soil losses from areas under crop rotations demonstrate the protective effects of crop 
cover and organic residue for land planted to row crops. Little difference was 
recorded in the runoff and soil losses from desurfaced and normal topsoil plots 
cropped to continuous cotton. Fertilizer applications annually, and a 2-yr. rotation 
of cotton and corn in which cowpeas were included, reduced soil losses on the de¬ 
surfaced plots to approximately one-half that of continuous cotton on desurfaced 
soil. 

A comparison of terraces of different lengths shows that the soil and water losses 
were practically the same for the 1,700- and 2,000-ft. lengths but considerably less 
for the 1,400-ft. length. Results from terraces with different vertical intervals indi¬ 
cate that, for best results, the intervals should be approximately 4 ft. For the 
experimental field F, with land slope of 8-10 percent and a channel grade of 3 in., 
the losses decreased when the interval was reduced to 2 ft., but increased when the 
interval was increased to 6 ft. 

Terrace B-5, with a 6-in. uniform grade, lost approximately 3 times as much 
soil and 50 percent more water than B-4 with a uniform grade of 3 in. Terraces 
D~3, with 6-in. grade, and D-2, with a 9-in. grade, lost decidedly more soil and 
water than those with 3-in. grades. Terrace D-4, with a variable grade of 0-6 in., 
and D-3, with a uniform grade of 3 in., showed about the same losses. A terrace 
with 6-in. uniform grade showed 20 percent greater soil loss than the variable grade 
of 0-6 in. Terrace profile studies indicate that maintenance practices have tended 
to shift the ridge up the slope to a slight extent. 

The results of experiments conducted on the station farm are interpreted in terms 
applicable to the central Piedmont area. 

Some factors affecting the establishment of perennial grass for erosion con¬ 
trol in eastern Colorado, J. L. Fults. (U. S. D. A. coop. Colo. Expt. Sta.). 

{Jour. Amer. Soc. Agron., 36 (1944), No. 7, pp. 615^625, Ulus. 4).—Although the 



1945] 


SOILS—FERTILIZERS 


19 


method of planting seed in prepared covers of sorghums is valuable as a stabilization 
practice on large critical areas, the author feels that whenever plantings could be 
made with reasonable safety on clean or fallowed land this method can be expected 
to produce grass stands in less time than plantings in any kind of “prepared” or 
weed cover. Under favorable moisture conditions, it should be possible to use 
fallow in those areas of heavy soils where fallow has been a part of the regular wheat, 
fallow, wheat or sorghum, fallow, wheat rotations. August grass plantings on land 
clean fallowed with deep furrow cultivation equipment during May, June, and July, 
or plantings on land kept fallow by the “stubble-mulch’ method, appear to be pos¬ 
sible solutions. In the regrassing of areas now under cultivation, the procedure 
should depend on the physical characteristics of the land and on how soon a stand 
of desirable grass is wanted. Progressive, annual retirement and the use of strip 
cropping, strip reseeding, contour furrows, and terraces over a period of 3-5 yr. 
are believed to offer certain definite advantages of soil protection, moisture con¬ 
servation, and probability of success. The choice of method for regrassing areas 
which have a cover of weeds will depend on conditions the same as those for land 
now in cultivation, and, in addition, on the growth form of the weed cover. The 
chances of direct reseeding are believed good on heavy soils with a weed cover of 
low-growing Russian-thistles, provided there has been but little soil accumulation 
from recent duststorms. It appeared of little use to tear out a weed cover to grow 
a preparatory sorghum or other crop cover in which to plant. When moisture and 
temperature are favorable, plantings of 0.5 in. or less are more successful than deep 
plantings. Although depth of planting is often a deciding factor in emergence, it 
becomes less and less important as time goes on and a stand is established, especially 
in the use of such sod-forming grasses* as western wheatgrass and buffalo grass. 
Favorable moisture conditions were also of greater significance than whether plant¬ 
ings were made in the spring or fall. This was true of the warm temperature 
grasses, like the gramas and the buffalo grass, as well as a cool temperature grass, 
such as western wheatgrass. The total available moisture in the 0- to 24-in. zone at 
planting time was found to be of more importance in establishment than any extra 
moisture possibly conserved during and after seedling emergence by a noncompetitive 
mulch. 

The result of mowing grass plantings is determined by the character of the weeds 
and by the species of grass. In eastern Colorado, the mowing of plantings made in 
certain types of low-growing Russian-thistles will not often give significant returns 
either in increased stands or reduction of weeds. Whenever grass mixture plantings 
containing mid-grasses and short grasses are mowed, a codominance of short and 
mid-grasses can be expected in the resulting turf. As a rule, pure-stand plantings 
of blue grama and western wheatgrass are not significantly improved by mowing, 
but buffalo grass can be expected to be improved in almost every case. Mowing of 
high weeds, such as a rank growth of upright pigweed, Amaranthus retroflexus L., 
in a wet year may be of some value. 

Fish and farms suffer when the Maumee runs brown, T. H. Langlois 
(C7. S. Dept. Agr., Soil Conserv., 10 {1944) ^ No. 1, pp. 6-8,15, illtis. 6 ).—The lands 
here discussed were under swamp forest cover when first developed (about 1850) 
for agricultural use by clearing and by drainage of the swamp waters into the 
Maumee River. These lands were once the bed of a glacial lake and are so nearly 
level that extensive ditch and tile drainage is necessary.' Crops are very good but 
cropping practices are such that they leave the soil without cover during critical 
rainfall periods, and it is stated that a huge loss of some of the richest soil in our 
country is occurring. The resulting sedimentation of the west end of Lake Erie has 
seriously interfered with the continued growth of aquatic vegetation and thus in 
turn with maintenance of the commercial catch of food fishes. Improved drainage 
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methods such as turfing of ditch banks and stream banks, etc., and improvements 
in cropping practices are discussed. ' 

Sedimentation in a great harbor, L. C. Gottschalk {U, S, Dept. Agr., Soil 
Conserv., 10 (1944), No. 1, pp. 3-5,11-12, Ulus. J).— The history of the sedimentation 
of Baltimore Harbor is outlined from the time of the first white settlement to present- 
day conditions. The sedimentation of a succession of reservoirs serving the same 
city is also discussed. 

“Preliminary studies in the Patapsco River watershed indicate that approved 
conservation practices sucli as gully control, strip cropping, stream-bank protection, 
terracing, contour plowing, crop rotation, and other measures, which can be fitted 
into the farm economy, would result in a substantial reduction of dredging costs in 
the harbor as well as very large benefits to the farmers and landowners. The sedi¬ 
ment inflow to Baltimore Harbor is conservatively estimated to be about 600,000 cu. 
yd. annually. About 90 percent of this is derived from approximately one-third of 
the drainage area, mostly from the cultivated land. The total installation cost of 
erosion-control measures in the sediment source areas, plus maintenance for 25 yr., 
is estimated to be about $750,000, With a well-planned and carefully executed pro¬ 
gram, it is estimated that the sediment inflow from this area could be reduced by 
nearly 75 percent, which, at prevailing contract dredging costs, would amount to a 
savings of $60,750 annually to the Federal Government alone. On the basis of 
benefits received solely from reduced dredging costs, this program, which should 
require no longer than 5 yr. to complete, would pay for itself in a little more than 
12 yr. from date of completion. Over a period of 25 yr. it would not only pay for 
itself but would save the Government three-quarters of a million dollars besides." 
These benefits are in addition to those affecting the farm lands to be protected from 
soil losses. 

Further experiments to determine the organisms responsible for decomposi¬ 
tion of cellulose in soils, C. E. Skinner and E. M. (Ecology, 25 (1944), 

No. 3, pp. 360-365). —On adding finely divided filter paper to acid soils, 60 percent 
saturated with water, with or without nitrates, no evidence was found of the activity 
of cellulose-decomposing bacteria, although mold growth increased greatly. In soils 
with an initial pH above 5.0, both molds and cellulose-decomposing bacteria showed 
a significant incr-ease. 7'he conclusion of Dubos (E. S. R., 59, p. 717) that both 
aerobic bacteria and molds take part in the decomposition of cellulose in non- 
saturated soils, unless they are distinctly acid, is shown to be correct. 

The occurrence and distribution of algae in soils, F. B. Smith. (Univ. Fla.). 
(Fla. Acad. Sci. Froc., 7 (1944), No. 1, pp. 44-49). —Norfolk fine sand, Orangeburg 
fine sandy loam, Bradenton fine sandy loam, and Muskingum stony loam were used in 
the investigation. The list of species of algae is presented for each soil studied. 
Wliile certain forms are widely distributed in soils, the different soil types were 
found to have a characteristic algal flora, or, at least, soil type differences were 
apparent. 

Three decades with soil fungi, S. A. Waksman. (N. J. Expt. Stas.). (Soil 
Sci, 58 (1944), No. 2, pp. 89-115, Ulus. 6). —The author here reviews 30 yr. of the 
work of the department of soil microbiology ot the station, beginning with his own 
first experiments to ascertain whether or not fungi are capable of growing and 
produce a mycelium in a normal soil. Under the head of problems considered, a 
caption which covers the principal content of the review, there are taken up the 
following topics: Do fungi produce Vegetative mycelium in the soil; enumeration 
of fungi in the soil; nature of the fungus population of the soil; biochemical activi¬ 
ties of fungi and their bearing upon soil processes; associative and antagonistic 
effects of soil fungi; fungus population of the soil in relation to growth of higher 
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plants; miscellaneous problems on the occurrence and activities o£ fungi; and role 
of fungi in soil processes and in plant nutrition. 

The nitrogen and mineral contents of sugar beet sections, C. T. Hirst and 
J. E. Greaves. (Utah Expt. Sta.). (Soil Sci., 58 (1944)y No. 1, pp. 25-24, Ulus. 3). 
—The average content of nitrogen in the tops and crowns of the beets produced on 
1 acre with manure or ammonium sulfate was 64.6 lb. This nitrogen, at 15 ct. a 
pound, would cost $9.69. The average nitrogen content in the tops and crowns on 
the nonmanured plots not fertilized with ammonium sulfate was 27.6 lb. (cost in 
i^educed soil fertility, $4.14). The percentages of phosphorus were considerably lower 
in the beets than in the leaves. The phosphorus content of all sections of the sugar 
beet plant was increased by manure and phosphorus fertilizer, the average number 
of pounds of phosphorus in the leaves and tops of beets produced on 1 acre with 
manure and phosphorus fertilizer being 4.8 and in nonmanured, nonphosphorus- 
fertilized beets 1.9 lb. The commercial fertilizer cost of either would be small. The 
percentages of calcium and magnesium were greatest in the leaves and least in the 
beets. The quantity in the crowns was greatest next to the leaves and decreased 
as the distance from the leaves increased. The beet leaves contained approximately 
30 percent of the total moist weight, 65 percent of the total nitrogen, and 50 percent 
of the total phosphorus. 

The nitrogen content of crowns and leaves computed to the dry basis approximates 
that of first crop alfalfa, and feeding tests have indicated that the coefficient of 
digestibility compares favorably with that of alfalfa. Other feeding tests cited 
have shown that 1 ton of moist beet tops and crowns approximates 14 lb. of shelled 
corn and 72 lb. of alfalfa in feeding value. The phosphorus content of the leaves 
and crowns of sugar beets is lower than that of alfalfa, and it is held highly probable 
that their nutritive value would be increased by a phosphorus supplement. 

Noxious nitrogen in leaves, crowns, and beets of sugar beet plants grown 
with various fertilizers, C. T. Hirst and J. E. Greaves. (Utali State Agr. Col.). 
(Soil Sci., 57 (1944), No. 6, pp. 417-424, Ulus. 1). —Although they do not consider 
their results conclusive, the authors feel that their data point to the conclusion that 
fertilizers increase the noxious nitrogen of the various sections of the plant. The 
total quantity of noxious nitrogen contained in the beet sections, produced on 1 acre 
of soil, varied from 0.4 lb. in the best crowns to 11 lb. in the beets, as an average. 
The leaves carried an average of 10 lb. These values varied widely, depending on 
the fertilizer treatment. The percentages of total nitrogen occurring as noxious 
nitrogen in the various sections of sugar-beet plants varied from 28 in the top 
crown section to 35.7 in the leaves. 

Beet crowns and leaves, because of the quantities of betaine which they contain, 
probably have special nutritive value when fed to hogs, beef cattle, sheep, chickens, 
and turkeys; but the betaine content may unsuit them as feed for milk cows. 

Phosphorus fixation by the coarse and fine clay fractions of kaolinitic and 
montmorillonitic clays, R. Coleman. (Miss. Expt. Sta.). (Soil Sci., 58 (1944), 
No. 1, pp. 71-77, Ulus*. 3). —Phosphorus fixation by hydrogen- and ammonium- 
saturated coarse and fine clay fractions of Susquehanna clay loam and Orangeburg 
sandy loam was determined at various reactions both before and after the free iron 
and aluminum oxides were removed. 

All of the phosphorus held by the coarse clay and most of the phosphorus hdd by 
the fine clay was fixed by the free iron and aluminum oxides. Kaolinite and mont- 
morillonite in the fine clay fixed appreciable quantities of PO4, but the kaolinite, 
montmorillonite, quartz, and mica in the coarse clay minerals did not fix phosphate. 
Phosphorus fixation by both coarse and fine clays is influenced by reaction and 
exchangeable cations only in the presence of the free iron and aluminum oxides. 
The coarse clays, containing about one half as much free iron and aluminum oxides 
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as fine clays, fixed about one half as much PO4. The amount of PO4 fixed by clay 
was influenced less by the type of clay mineral than by the content and activity of the 
free iron and aluminum oxides. 

Phosphate studies.—II, Chemical availability of phosphorus in various 
organic, and inorganic carriers, as indicated by the Neubauer test, V. E. 

Spencer and F. M. Willhite. (Nev. Expt. Sta.). (Soil Set., 58 (1944), No. 2, 
pp. 151-161, Ulus. i).—‘‘Chemical availability” is adopted as a substitute term for 
“availability,” to exclude the “positional availability” found by the authors of the 
preceding paper (E. S. R., 72, p. 452). 

Neubauer tests (E. S. R., 53, p. 319) of one soil treated with 4 organic and 11 
inorganic phosphates, and of several soils each treated with 1 inorganic and 1 organic 
phosphate, showed the chemical availability of the phosphorus in 9 of the 11 organic 
carriers to be quite as high as that in any of the inorganic carriers. 

Fused tricalcium phosphate: Relation of degree of defluorination to fertilizer 
value of quenched fusions of rock phosphate, W. H. MacIntire, S. H. Winter- 
berg, B. W. Hatcher, and G. Palmer. (Tenn. Expt. Sta.). (Soil Set., 57 (1944), 
No. 6, pp. 425-442, Ulus. 5).—-The PaOs availability of quenched fusions of brown 
rock phosphate was determined as solubility in ammonium citrate and in carbonated 
water by Neubauer tests and by crop response and P 2 O 6 recovery‘in pot cultures. 
An 80-percent removal of initial fluorine content appeared necessary to a satisfac¬ 
tory increase in fertilizer value. X-ray diffraction patterns demonstrated that a 
substantially defluorinated and quenched fusion of rock phosphate is composed 
chiefly of the readily available alpha form of tricalcium phosphate. The findings 
indicated that a quenched rock phosphate fusion carrying not more than 0.4 percent 
fluorine and of 100-mesh fineness is satisfactory for incorporation with neutral soils, 
those mildly acidic, and those treated with limestone or dolomite sufficient for the 
growing of red clover. Substantially defluorinated and quenched fusions finer than 
50-mesh are believed to be also suitable for such use. 

The potassium-supplying powers of 20 New Jersey soils, F. E. Bear, A. L. 
Prince, and J. L. Malcolm. (N. J. Expt. Stas.). (Soil Sei., 58 (1944), No. 2, 
pp. 139-149). —The capacity of the A horizons of 20 important New Jersey soils to 
yield their reserve K to the alfalfa plant was investigated. The alfalfa was grown 
through seven successive crops under greenhouse conditions in which the experi¬ 
mentally designed limiting factor, in the first series of pots, was a lack of K. This 
deficiency was partly or totally eliminated in the second and third series of pots by 
applications of KCl equivalent to 100 and 200 lb. K 2 O, respectively, per acre. The 
total and exchange K were determined on the soils as they came from the field and 
after the seven crops of alfalfa had been harvested. Potassium was determined in 
the crops as harvested and in the roots at the end of the test. The Ca and Mg con¬ 
tents of the soil exchange-complex and of the harvested crops were also determined. 
From these data, calculations of the amounts of K released by the several soils during 
the course of the experiment were made. 

The data verified the previously known fact that the rqost reliable index to the 
capacity of a soil to supply K to the crop is not its total content of the element, 
but the quantity that exists in the exchange form. It was shown, however, that the 
soils studied vary greatly in their capacity to renew the exchange supplies from 
their reserves of K. Some soils, of which Chester loam was the best example 
studied, continued to release much K throughout the period of the test. Other soils, 
of which Papakating stony loam was outstanding, were in greater need of fertilizer 
K than would have been expected from a knowledge either of their total or of their 
exchange supplies of the element. Some factor or factors other than a lack of K 
limited the growth of alfalfa on 15 of the 20 soils. The yields of the lowest-producing 
soils could not be raised to 50 percent of those harvested from the most productive. 
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when K, the supposedly limiting factor, was supplied in what was believed to be 
adequate quantities. Lakewood sand, Whippany silty clay loam. Sassafras sand, 
Gloucester loam, and Papakating stony loam had the greatest need of K, and 
Dutchess shale loam, Bermudian silt loam, Dover loam, Penn silt loam, and Collington 
loam, the least, the other 10 soils occupying intermediate positions. 

Potassium response of various crops on a high-line soil in relation to their 
contents of potassium, calcium, magnesium, and sodium, C. A. Bower and 
W. H. Pierre. (Iowa Expt. Sta.). (Jour. Amer. Soc. Agron., 36 (1944) ^ No. 7, 
pp. 608-614). —The K response of seven different crops grown on a K-deficient high- 
lime soil of the Webster series was determined in the greenhouse, at two rates of K 
fertilization. The crops were analyzed for K, Ca, Mg, and Na. 

Large responses to K fertilization were obtained with corn and sorghum, whereas 
only slight to moderate responses were obtained with flax, oats, and soybeans. 
Sweetclover gave no response and that of buckwheat was negative. Of the various 
crops studied, only flax and oats absorbed Na appreciably. It is believed that these 
crops respond but little to K fertilization because the Na which they absorb substi¬ 
tutes for K in the plant and thereby lowers the crop demand for K. With regard to 
those crops which absorb little Na, it was found that their, K responsiveness on the 
high-lime soil studied varied with their normal contents of Ca and Mg in relation 
to K. Sweetclover and buckwheat, which gave no K response, are crops which 
ordinarily use large quantities of Ca and Mg in relation to K, whereas the highly 
responsive crops, corn and sorghum, normally use small quantities. Soybeans occupy 
an intermediate position as regards K response and contents of Ca and Mg. 

These results are explained on the hypotheses (1) that K absorption by crops on 
high-lime soils is repressed by high concentrations of Ca and Mg in the soil solu¬ 
tions, and (2) that those crops which require considerable amounts of ('a and Mg 
for normal growth show low response to K fertilization because they lower the 
ratios of Ca and Mg to K in ^the soil solution sufficiently to reduce or remove the 
repressive effects of Ca and Mg on K absorption. 

Prevention of calcium carbonate precipitation in soil solutions and waters by 
sodium hexametaphosphate, R. F. Reitemeier and M. Fireman. (U. S. D, A.). 
(Soil Set., 58 (1944), No. 1, pp. 35-41, Ulus. 1). —Alkaline soil solutions and waters 
containing appreciable concentrations of calcium and bicarbonate ions were found 
to be stabilized against the precipitation of calcium carbonate by the addition of 
2 p. p. m. of sodium hexametaphosphate. The storage of such solutions for analysis 
or for long-time soil experiments is thereby facilitated. 

This concentration of the metaphosphate in percolation waters apparently has no 
effect on the permeability and base status of a soil, as demonstrated by laboratory 
permeability studies and exchangeable base determinations. Much higher concen¬ 
trations of metaphosphate cause an increase in adsorbed sodium and a corresponding 
decrease in permeability by virtue of the ability of the metaphosphate to form stable 
soluble complexes with calcium. 

The turmeric determination of water-soluble boron in soils of citrus orchards 
in California, A. R. C. Haas. (Calif. Citrus Expt. Sta.). (Soil Set., 58 (1944), 
No. 2, pp. 123-137, Ulus. 1). —If the original commercial alcohol was stored in the 
Pyrex bottle for prolonged periods, the distilled product was unsatisfactor 3 r, and 
the more so the longer the previous storage in Pyrex. The purity of the alcohol for 
the tumeric suspension and the quality of the paper for its filtration (unless cen¬ 
trifuging is used) require special attention. Satisfactory results were obtained 
when the temperature of the bath used for obtaining the colored residue was elec¬ 
trically controlled and the period for evaporation held constant. The importance of 
including a blank with every set of unknowns is pointed out. 

Clear filtrates of cool soil suspensions were readily obtained without rewarming 
the suspensions. Ignition of the organic matter in filtered soil suspensions was 
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carried on at low temperatures without appreciable loss of boron and did not inter¬ 
fere with the satisfactory recovery of small amounts of added boron. The heating 
of soil suspensions brought into solution more boron than that found in unheated 
suspensions kept for a similar period. The long standing of suspensions which 
had been heated and cooled did not lower the soluble boron to the level of that of 
unheated suspensions. The oven drying of air-dried soils or of rewetted air-dried 
soils that were again air-dried caused little change in the water-soluble boron content 
in some soils and considerable change in others. The degree of cooling of heated 
soil suspensions before filtration materially affected the water-soluble boron values 
obtained in some instances. As dilution in the soil suspensions increased, the water- 
soluble boron (air-dry soil basis) increased. 

The application of sulfur to orchard soil resulted in increased water-soluble boron 
even after a lapse of 10 yr. An Aiken soil from olive and citrus areas near Oroville 
showed no increased boron solubility when acid was used instead of distilled water 
in making the soil suspensions, and yet the olive trees alone have thus far responded 
to the application of boron to the soil. Other citrus soils near Oroville were found 
to contain large amounts of water-soluble boron. Some of the citrus soils of Cali¬ 
fornia showed a decreasing water-soluble boron content with increasing depths, but 
in relatively few was there an increase with increasing depths. In most there was 
no definite trend. Citrus soils in California were found to be generally well supplied 
with water-soluble boron, and in certain areas the concentrations were excessive. 

The fixation of added boron by Dunkirk fine sandy loam, R. Q. Parks. 
(U. S. D. A.). (Soil Sci, 57 (1944), No. 6, pp. 405-416, Ulus. 6).—The Dunkirk 
soil used was collected from the surface 6 in. of an experimental field near Ithaca, 
N. Y. After being dried and mixed, a portion of the soil was used without further 
treatment and the remainder extracted repeatedly with 0.05 N HCl (10 1. of 0.05 n 
HCl having been added to 25 lb. of soil), and then repeatedly with distilled water. 
In soft-glass tumblers, 125-gm. samples of the normal and of the acid-washed soil 
were treated with solutions containing the equivalent of 0, 1, 5, 25, 75, and 200 lb. 
of borax per acre. The samples were then dried at varying temperatures. After 
drying, the samples were saturated with 40 cc. of distilled water and dried again. In 
certain series as many as 24 such drying cycles were carried out. Each sample was 
removed after evtn-y third drying cycle, rolled, mixed, and replaced in the tumbler. 
Extractable boron was determined on duplicate samples of soil from each tumbler. 
Fixation of added boron varied from none to almost complete fixation with increase 
in number of drying cycles. Increase in temperature of drying from 26° to 85° C. 
almost doubled the amount of boron fixation. Lime added with boron or before boron 
additions strikingly decreased the fixation capacity of the soils for boron. At the 
lower levels of boron supply, percentage fixation increased as boron cdncentrations 
increased. 

The results are discussed in the light of the work of other investigators. It is 
concluded that the data obtained tend to support the mechanism of boron fixation by 
entrance into the clay crystal lattice more than fixation by chemical precipitation, 
absorption by clay or organic matter, or microbiological fixation. 

Soil fertilizers: Their application and function on soils in Alaska, D. L. Irwin 
(Alaska Sia. Cir. 5 (1944), pp. 11). discussion of the function, need, and recom¬ 
mended usage of fertilizers for various crops. 

Barnyard manure: Its value and use in Alaska, D. L. Irwin (Alaska Sta. Cir. 
2 (1944), pp. 5).—A general information circular on the conservation and value of 
barnyard manure. 

Inspection and analysis of commercial fertilizers, H. J. Webb (South Carolina 
Sta. Bui. 348 (1943), pp. iJ^-f-).—The 1942-43 inspection data are presented, with 
the customary analyses. 
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Early American publications relating to bacteriology.—I, Textbooks, mono¬ 
graphs, addresses, etc., L. S. McClung {Bact. Rev,, 8 (1944), No. 2 pp. 119-160). 
—“The Committee on Archives of the Society of American Bacteriologists is en¬ 
deavoring to collect regional histories of the beginnings of bacteriology in America, 
... As a possible aid in this program, a compilation has been made of certain- publica¬ 
tions that have appeared during the early years (through 1915).” Included in this 
installment are an annotated alphabetical list of authors and the titles of their works 
and a chronological list of authors. 

Bacteria and rural water supplies, J. E. Fuller (Massachusetts Sta. Bui. 414 
(1944), pp. 20). —“This is an attempt to give intelligent direction to what constitutes 
sanitation in rural water supplies” and is based largely on experiments described in 
detail which were conducted over several years to determine to what extent positive 
laboratory tests actually mean dangerous pollution and how rigidly the “Standard 
Methods” procedure and interpretation should be adhered to in evaluating the sanitary 
quality of water from farms and other rural supplies. On the basis of experience 
and the studies reported, it is concluded that the results of tests of untreated private 
supplies must be interpreted liberally and emphasis placed, on the presence of the 
colon bacillus rather than on the aerogenes bacillus or intermediates of the coliform 
group. It is desirable where possible to have a sanitary survey of the source of the 
water tested. Studies of the several media for the presumptive and confirmation tests 
failed to find any substitutes for the media specified in the Standard Methods for 
these purposes. Certain intangible values were also derived from the study which 
are not easily set down on paper—experience and a capacity for judgment that have 
proved of substantial value in the doing of the work. Pertinent literature (21 refer¬ 
ences) is reviewed. 

The use of alfalfa extract to supply nutrients for the growth and chemical 
activities of Acetobacter suboxydans, E. I. Fulmer, A. C. Bantz, and L. A. 
Underkofler (Iowa State Col. Jour. Sci, 18 (1944), No. 4, pp. 369-276). —Extracts 
of alfalfa prepared by heating alfalfa meal with water or with dilute HQ or NaOH 
under various conditions supported the growth of A. suboxydans satisfactorily, 
though not as well as yeast extract; best results were obtained with an acid extract. 
A procedure is described for preparing a dry material from the alfalfa extract; 
growth of the organism on a nutrient prepared from the best dry preparation ap¬ 
proached that on an equal weight of yeast extract. The yields of keto-compounds 
from the polyhydric alcohols, glycerol, sorbitol, and 2,3-butylene glycol were the 
same when yeast or alfalfa extracts were used as nutrients. 

The fermentability of the stereoisomeric 2,3-butanediols by Acetobacter 
suboxydans, L. A. Underkofler, E. I. Fulmer, A. C. Bantz, and E. R. Kooi 
(Iowa State Col. Jour. Sci., 18 (1944), No. 4, pp. 377-379). —The authors demon¬ 
strated that A. suboxydans oxidizes we.j‘o-2,3-butanediol and /-2,3-butanediol to 
acetylmethylcarbinol, but fails at attack the J-2,3-butanediol. This is another example 
of the biochemical specificity of living organisms toward one of a pair of enanti- 
omorphs. 

Fermentations by streptothricin-resistant cultures of Aerobacillus polymyxa, 
D. Perlman. (Univ. Wis.). (Jour. Bact., 48 (1944), No. 1, pp. 116-117). . 

Streptomycin, a substance exhibiting antibiotic activity against gram-positive 
and gram-negative bacteria, A. Schatz, E. Bugie, and S. A. Waksman. 
(N. J. Expt. Stas.). (Soc. Expt. Biol, and Med. Proc., 55 (1944), No. 1, pp. 66-69). 
—Although most of the antibacterial agents produced by actinomycetes arc active 
against gram-positive bacteria, certain few of them also exert a marked selective 
activity against many of the gram-negative types. Actinomyces lavendulae, producer 
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of streptothricin, is such an organism. After detailed examination of a large num¬ 
ber of cultures from soils and composts, another organism morphologically and 
culturally resembling A, griseus was found that produces an antibiotic apparently 
combining many of the desirable antibacterial properties; because of its similarity to 
streptothricin it is here designated ‘‘streptomycin.” The two substances differ, how¬ 
ever, in the nature of their bacterial spectra as well as in their quantitative action on 
different ^bacteria. It is suggested that they are closely related chemical compounds. 

An experimental study of alternation of generations in Allomyces arbusculus, 
W. R. Hatch and R. C. Jones. (Wash. State Col.). {Mycologia, 36 {1944), No. 
4, pp. 369-381) .—From experimental results reported it is concluded that drying and 
nutrition affect the sexual-asexual ratio of the products of resistant sporangia. The 
suggestion is made that the common practice of drying resistant sporangia for 
several weeks before inoculating into water or weak nutrient cultures may have 
been largely responsible for the fact that the products of such sporangia have 
heretofore been reported as preponderantly sexual. 

A species of Arthrobotrys that captures springtails, C. Drechsler. 
(U. S. D. A.). {Mytologia, 36 {1944), No. 4, pp. 382-399, Ulus. 6).—Oi the preda¬ 
ceous fungi—numbering about 61—that have been made known both with respect 
to the vegetative stage active in capturing animals and to at least one reproductive 
phase sufficiently distinctive to provide a basis for identification, 3 are recognized 
as preying mainly on rotifers, 5 on testaceous rhizopods, 24 on amebas, and 29 on 
nematodes. The present contribution reports on a hyphomycetous fungus described 
as A. entomopaga n. sp., which is unmistakably adapted to prey primarily on insects 
and under natural conditions is presumably given wholly to a predaceous mode of 
life. The springtail parasitized was identified as SmintJmrides sp.; occasionally 
various nematodes were also found destroyed by the fungus. 

A new species of Metarrhizium active in decomposing cellulose, S. Pope. 
(U. S. D. A.). {Mycologia, 36 {1944), No. 4, pp. 343-350, Ulus. 2).—M. glutinosum 
n. sp. is described; it was isolated from deteriorated baled cotton in storage. 

Saccardo*s confusion of the spermatial stage of S[clerotinia] duriaeana and 
S. curreyana with the Sphacelia stage of Claviceps nigricans, H. H. Whetzel. 
(Cornell Univ.). {Mycologia, 36 {1944), No. 4, pp. 426-428). 

Fusarium-Monographie.—II, Fungi parasitici et saprophytici [Monograph on 
the Fusaria.—II, Parasitic and saprophytic species, varieties, and forms], H. W. 
Wollenweber {Zentbl. Bakt. [etc.], 2. Abt, 106 {1943), No. 8-10, pp. 171-202, 
Ulus. 27). — K taxonomic treatise of the group, including descriptions and synonymy. 

Notes on the Ustilaginales of the world, III, IV, G. L. Zundel. (Pa. State 
Col.). {Mycologia, 35 {1943), No. 2, pp. 164-184, Ulus. 4; 36 {1944), No. 4, pp. 400- 
412). —Included in these installments (E. S. R., 87, p. 381) are species of Ustilago, 
Sphacelotheca, Cintractia, Farysia, Mycosyrmx, Sorosporimn, Glomosporium, 
Trannschelia, Poly sac cop sis, Melanopsichvum, Tilletia, Urocystis, Entyloma, and 
Doassansia, in the majority of cases involving new taxonomy. 

Flora of Alaska and adjacent parts of Canada: An illustrated descriptive text 
of all vascular plants known to occur within the region covered.—Part II, 
Typhaceae to Poaceae, J. P. Anderson {Iowa State Col. Jour. Sci., 18 {1944), No. 
4, pp. 381-445, Ulus. 132). —^A second installment of the manual previously noted 
(E. S. R., 90, p. 166). 

Use of terms relating to vegetation, A. G. Vestal. (Univ. Ill.). {Science, 100 
{1944), No. 2588, pp. 99-100). —The recently increased and unprecedented awareness 
of vegetation renders timely any discussion leading to a more accurate use of names 
for certain vegetation types. The author makes certain suggestions regarding the 
terminology of plant cover data. 
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Natural revegetation of abandoned plowed land in the mixed prairie associa¬ 
tion of northeastern Colorado, D. F. Costello. (U. S. D. A.). {Ecology, 25 
(1944) f No, 3, pp. 312-226, Ulus, 5).—Plant succession under these conditions pro¬ 
ceeds through an initial stage characterized by Salsola kali tenuifolia, Amaranthus 
retroflexus, Chenopodium album, or other annuals; a forb stage consisting of a 
large variety of annual and perennial forbs and a few grasses; a short-lived peren¬ 
nial grass stage in whidi Schedonardus paniculatus, Hordeum fubatum, Sporobolus 
cryptandrus, or Sitamon hystrix are usually abundant; a stage marked by dense 
stands of Aristida longiseta or A. purpurea; and the fully developed mixed prairie 
association, consisting of a mixture of short grasses, midgrasses, forbs, and shrubs. 
In relatively undisturbed successions, the initial stage lasts 2-5 yr., the forb stage 
S-6, the short-lived perennial stage 4-10, and the Aristida stage 10-20 yr. The 
transition to climax mixed prairie may require 10-20 yr. Drought cycles and wet 
years retard or accelerate the rate of succession. Other factors markedly influencing 
the rate of succession are topography, intensity and duration of cultivation preced¬ 
ing abandonment, and grazing. Succession is accompanied by an increase in com¬ 
plexity of the floristic composition. Influents of considerable importance include 
kangaroo rats, jack rabbits, and harvester ants. The small mammals tend to reduce 
seed production of the midgrasses. Ants probably affect the seed supply, and their 
mounds provide a substratum for the entrance of short grasses into the succession. 

Wild rice in Minnesota, J. B. Moyle'(/ owr. Wildlife Mangt., 8 (1944), No. 3, 
pp. 177-184). —The State contains over 15,000 acres of wild rice (Zi^^ania aqtmtica) 
growing in shallow lakes and along streams in the northern and central parts. This 
native grain exhibits considerable variation in size and number of kernels per head 
as well as in other characteristics; it tends to develop local strains. The crop, in 
addition to its value for waterfowl, provides an average annual harvest of about 
500,000 lb. of processed rice. Up to 2,500 persons—about a third of Indian blood— 
engage in the harvesting, and the grain usually has an annual value of $100,000 
to $400,000. On any stand the han^est averages failure 1 yr. in 4, the principal 
cause being a high water level during May-June. Sufficient grain for reseeding is 
usually produced in these years of harvest failure. The limited data available sug¬ 
gest that often as little as a tenth of the crop on a stand is taken by hand harvesting, 
most of the grain being left for waterfowl and reseeding. When total production, 
calculated as processed rice, is below 300 lb. per acre, hand harvesting is usually 
unprofitable; the average harvest in Minnesota is about 30-40 lb. per acre. Wild 
rice is more of an attraction than a staple food plant for waterfowl and shows 
marked preference for certain habitat conditions; unless these conditions are supplied 
^plantings are apt to fail. 

The effect of vitamin Bi on the utilization of glucose by Melanospora destruens 
Shear, L. E. Hawker (Ann. Bot. [London], n. set., 8 (1944), No. 29, pp. 79-90, 
Ulus. 1). —The presence of lOy aneurin (vitamin Bi) per 100 cc. medium increased 
the amount of glucose consumed per unit dry matter of mycelium by this fungus. 
The extra sugar consumed was not stored in the mycelium, and there was no large 
accumulation in the medium of metabolic products containing C, such as inositol, 
bicarbonates, or organic acids. The Oa uptake, and therefore presumably the amount 
of C respired, per unit dry weight of mycelium was increased by vitamin Bi suffi¬ 
ciently to account for the extra glucose consumed; a similar result was obtained 
with Phycomyces miens. Previous accounts of the effects of growth substances 
on respiration are summarized and discussed (45 references). A correlation between 
high respiration rate and production of perithecia by M. destruens is shown. 

Action de la thiamine sur le Phj^ophthora infestans (Mont.) de Bary, 
A. Payette and C. Perrault (Canad. Jour. Res., 22 (1944), No. 3, Sect. C., pp. 
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12/-132, Ulus, 16; Eng, abs., p, 132),—P. mfestans appeared to require thiamine, 
maximum effects being obtained with 2 M.g. to 1 cc. of the liquid mineral-dextrose 
medium containing asparagine and organic acids. In contrast to Phycomyces 
blakesleeanus, used as a control, Phytophthora infestans failed to respond to the 
pyrimidine and thiazole derivatives of thiamine. Inositol in combinations with 
thiamine at certain concentrations appeared to inhibit somewhat the effect of this 
substance. A yeast extract preparation, almost ineffective alone, appeared to increase 
the effect of thiamine. 

Bleeding and sap movement, H. LundegArdh {Arkiv Dot., 31 {1944), No. 1, 
[Art. 2], pp. 1-56, Ulus. 6). —Bleeding experiments were conducted with vigorous 15- 
day-old wheat seedlings grown in nutrient solutions in photothermostats under 
special care to maintain good aeration and fresh bleeding surfaces. The bleeding 
sap contained no carbohydrates or proteins. The inorganic anions and cations 
predominated and were present in about equivalent amounts, but under special con¬ 
ditions (e. g., anaerobiosis) the metallic cations considerably exceeded the anions. 
It is concluded that under these conditions COa and HCOa invade the sap, which 
has a pH of about 6 . The composition of the sap was influenced by that of the 
medium; e. g., in nutrient solutions containing nitrate, NOs and K predominated 
in the sap, in phosphate solutions the PO 4 in the sap rose, and in solutions without 
nitrate Cl was i)resent. The average intensity of bleeding in dilute solutions was 
about proportional to the concentration of anions in the sap. The nitrate concentra¬ 
tion in the sap exceeded the average nitrate concentration in the total root system; 
on the contrary, the average content of K was much greater in the tissue. When 
the bleeding was retarded by osmotic counterpressure in the medium or by choking 
of the vessels at the place of decapitation the osmotic value of the sap rose. The 
bleeding is an aerobic process but does not stop immediately after exclusion of O 2 or 
poisoning with HCN. The time course of bleeding varied with different .solutions; 
it is concluded that the presence or absence of certain ions or of O 2 influenced the 
permeability of the cortex to the movement of water. Chemical analysis of the 
guttation fluid of 15-day-old plants indicated a lower NO 3 concentration than in 
the bleeding sap, but a large content of sugar and other organic compounds. No 
close proportionality was found between the rates of ion absorption and exudation. 
Exudation into the sap occurred independently of absorption as long as the excess 
of salts (nitrate) in the tissue persisted. 

As regards theoretical conclusions, it is believed that bleeding is primarily an 
osmotic phenomenon. Owing to the great permeability to water and the complete 
saturation of the roots investigated, the cells of the parenchyma fail to develop 
any free suction force. In the central vessels of a decapitated plant the suction 
force is equal to the osmotic pressure of the sap minus that of the medium, and 
independently of the osmotic value of the parenchyma. In an intact plant the 
vessels are more or less closed in their upper extremities and a certain turgidity 
arises. The exudation is believed to be a counterpart to the absorption process in 
the surface of the root. Both processes are linked up with aerobic processes 
.sensitive to HCN. The high efficiency of the osmotic transport of water is believed 
due to a localization of the exudation process in a protoplasmic membrane of special 
structure. Anions and water will then be simultaneously moved. The cations are 
secondarily released from the surrounding tissue. This mechanism would also be 
able to maintain a limited nonosmotic transport of water, viz, a transport against 
an osmotic gradient. 

There are over two pages of references. 

Water relations of root cells of Beta vulgaris, H. B. Currier {Amer. Jour. Dot., 
31 (1944), No. 7, pp. 378-337, Ulus. 1). —Through use of methods described, the 
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existence of a discrepancy between the osmotic pressure of cell sap measured 
plasmolytically v. cryoscopically was verified; this discrepancy varied among several 
lots of beets differing in age, developmental stage, and conditions of growth. 
Qianges in volume, adhesion of the protoplasm to the cell wall, and systematic 
errors in method were in no case sufficient to explain the discrepancies found in 
certain plants. Tests involving plasmolysis of cells in their own sap, equilibrium 
between living and dead tissue cylinders and sucrose solutions, and freezing point 
determinations of living and dead tissue as well as of expressed sap substantiated 
the reality of the discrepancy between the two methods and helped to explain its 
cause. It is suggested that these discrepancies are related to contamination of 
expressed sap by liquid held by and expressed from the protoplasm, the discrepancy 
may be positive or negative depending on whether the contamination is less or more 
concentrated than the vacuolar sap, the nature of the contaminating protoplasmic 
sap depends on the state of hydration of the cytoplasm, and where the discrepancy 
is positive (protoplasmic less concentrated than vacuolar sap) the cells may be 
in a cold-hardy condition. Evidence for the “secretion’' of water by the living 
protoplasm is questioned. There are 38 references. 

Cryoscopy of small amounts of expressed tissue sap, H. B. Currier (Plant 
Physiol, 19 (1944), No. 2, pp. 544-550, Ulus. 4). —During ah investigation of water 
relations in root cells of red beet, it became necessary to devise a method whereby 
osmotic pressure values of 0.5-1 cc. of sap, expressed from small blocks of tissue, 
could be obtained. The cryoscopic apparatus and procedure here illustrated and 
described are simple and are said to pennit up to six determinations per hour. 

Bibliography of references to the literature on the minor elements and their 
relation to plant and animal nutrition, L. G. Willis (Netv York: Chilean Nitrate 
Ed. Bur., Inc., 1943, 3. ed.. Sup. 4, pp. 92; 1944, 3. ed.. Sup. 5, pp. Pd-f).—Fourth 
and fifth supplements to the third edition (E. S. R., 87, p. 491). 

Effects of limiting ions on the absorption of nutrients by wheat, D. Rose and 
A. G. McCalla (Canad. Jour. Res., 22 (1944), No. 3, Sect. C, pp. 87-104, Ulus. 4 ).— 
Wheat grown in culture solutions limited in 1 or 2 nutrients was analyzed for N, P, 
S, K, Ca, and Mg. Limiting the N reduced plant size and the weight of all nutri¬ 
ents absorbed except P; percentages of P and S increased. Limiting Ca had the 
least effect on nutrient uptake. Limiting K had no effect on percentage of anions 
Init decreased the total weight absorbed. The t)ereentages of Ca and Mg were 
increased, while the weight of Ca was increased in one series. Though limiting 
N and Ca had marked effects on the ratios of various ions absorbed, the total 
anion : cation ratio was not affected; limiting K, however, caused an increase in 
this ratio. 

Studies on the metabolism of cereal grains, I-III, W. Leach (Canad. Jour. 
Res., 20 (1942), No. 3, Sect. C, pp. 160-168, Ulus. 6; 21 (1943), No. 10, Sect. C, pp. 
289-296, Ulus. 6; 22 (1944), No. 4, Sect. C, pp. 150-161, Ulus. 5). —The following 
papers are included : 

I. The output of carbon dioxide by zvheat grains during absorption of zvater and 
germination. —The respiratory course during the early stages of germination is 
recorded for a number of varieties of bread and durum wheats. Germination was 
marked by three consecutive respiratory stages, viz, (1) a slow rate of acceleration 
in CO 2 output, (2) an increased followed by a decreasing rate, and (3) affinal 
uniform and relatively high rate. Under the conditions used, the water absorption 
rate apparently did not affect these respiratory stages. The infection of germinating* 
grains by fungi reduced their respiration. Possible physiological explanations of 
the respiratory stages are discussed. 

II. The effect of age and kernel sise on the course of respiration of wheat during 
early germination stages. —The author reports on hourly records of COa outputs 
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of wheat samples previously stored for 6, 18, and 30 mo. and then kept at 2S* C. 
(1) in contact with water and (2) in a moisture-saturated atmosphere for 40-hr. 
periods. The lengths of the previous storage periods apparently had no significant 
effect on the respiratory activities of the samples. Kernel size, however, had a 
definite influence as shown by the amount of COj produced per unit weight of grain, 
kernels of large average size giving a lower output than those of small average 
size. 

III. The infltcence of atmospheric humidity md mould infection on the carbon 
dioxide output of wheat. —It was found that under the experimental conditions 
wheat kept at 25° in atmospheres of relative humidities approximating 92-100 
percent showed a continuously accelerating rate of COa output. This increased as 
the relative humidity rose and became more pronounced in wheat from which the 
germs had been removed than in undamaged grains. Where unlimited absorption of 
water and germination of the grain was prevented, its COa production was due 
almost entirely to the respiration of micrororganisms infecting it. 

An improved arrangement for the measurement of carbon dioxide output of 
respiring plant material by the electrical conductivity method, W. Leach, D. R. 
Moir, and H. F. Batho (Cmad. Jour. Res., 22 (1944), No. 3, Sect. C, pp. 133- 
142, Ulus. 5).—brief review (11 references) of applications of the electrical con¬ 
ductivity method for estimating COa in respiration measurements is presented, and 
an apparatus employing this method is described which was designed and con¬ 
structed for recording the respiratory COa output of plant material. The apparatus 
comprises an oscillator, amplifier, and vacuum tube voltmeter working in conjunc¬ 
tion with a special type of absorption tube. A NaOH solution is used as the ab¬ 
sorbing agent. A simple set-up for automatic recording is also described. 

The action of fumaric acid and maleic acid on the respiration of wheat roots, 
H. LundegArdh (Arkiv Bot., 31 (1944), No. 1, [Art. 3], pp. 1-12, Ulus. 3). —Fuma¬ 
ric, maleic, and pyruvic acids accelerated respiration (measured as O 2 consumption) 
in wheat roots. The Szent-Gyorgyi hypothesis as to a catalytic function of the 
Ci-dicarboxylic acids is thus not supported. The acids in question are believed to 
act as links in the “desmolysis’' and to be consumed in the course of the process. 
Observations on the effect of the metallic cations on the combustion of the acids 
pointed to a regulating influence of the H-ion concentration in th.e boundary between 
the medium and the protoplasm. The combustion of the acids is believed to occur 
in this layer. According to earlier investigations, its pH value is controlled by the 
medium, viz, by its content of acids and metallic cations. 

Light and the elongation of the mesocotyl in corn, L. H. Flint. (La. State 
Univ.). (Plant Physiol, 19 (1944), No. 3, pp. 537-543). —A series of experiments 
with corn seedlings gave results interpreted as evidence that up to the time of leaf 
blade emergence from the coleoptile, when mesocotyl elongation ceased irrespective 
of light conditions, this elongation was retarded by blue but unaffected by red light. 

The effect of environmental factors on the development of root hairs in 
Phleum pratense and Sporobolus cryptandrus, R. G. H. Cormack (Amer. Jour. 
Bot., 31 (1944), No. 7, pp. 443-449, Ulus. 11). —The development of root hairs in 
timothy grass proved similar to that previously found by the author in cabbage 
roots. In the roots of both plants differentiation into long and short cells occurred 
in the meristem, but the capacity to form hairs was determined by the chemical 
and physical changes occurring while the cells were elongating. Through the 
gradual hardening of the cell wall longitudinal elongation is arrested, and because 
of increasing pressure from within the wall is pushed out at its softest point, 
invariably at or near the apical end of the cell. At this point elongation continues, 
but in a new direction, and a long narrow hair results. Confirmatory tests with 
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the roots of sand dropseed showed them to respond to the various experimental 
solutions in the same manner as timothy roots. The origin and subsequent growth 
of root hairs in the dropseed roots are described, and an explanation to account 
for the variable position of the mature hair is discussed. 

The effect of lack of oxygen on meiosis in Tradescantia, L. M. Steinitz. 
(Univ. Calif.). {Amer. Jour. Bot, 31 (1944), No. 7, pp. 428-443, Ulus. 17).— 
Study of mitosis in barley seedlings (E. S. R., 90, p. 463) had indicated that 
absence of Oa for nonlethal periods may produce cytological aberrations. It re¬ 
mained to determine whether any phase of the chromosome cycle is more sensitive 
than another and to obtain a quantitative measure of the effects of anaerobic treat¬ 
ment; this phase of the study,was made with Tradesemtia. During meiosis in the 
microsporocyte, 48 hr. under anaerobiosis resulted in severe injury; 12 hr. of nitro¬ 
gen treatment induced abnormalities measurable at the end of the treatment and 
during recovery in air. These abnormalities included lengthening of the prophase 
and interphase of meiosis; decrease of terminalization of.chiasmata at metaphase; 
formation of chromosome fragments, bridges, lagging chromosomes, and restitution 
nuclei; induction of irregularities in chromosome distribution; and formation of 
giant microspores, as a result of failure of cytokinesis of the sporocyte. These giant 
cells degenerated before pollen grain division. The reaction of dividing cells to 
lack of Oa indicates that cells undergoing meiosis are much more sensitive than 
cells in mitosis as determined in the barley experiments. The most sensitive stage 
of meiosis is prophase, and probably late zygotene and early pachytene. Secondary 
sensitive stages were found to be metaphase I and interphase. 

Veratrine, a new polyploidy inducing agent, E. R. Witkus and C. A. Berger 
(Jour, Jiered., 33 (1944), No. 5, pp. 130-133, Ulus. 2). —The cytological effects 
of this substance were found similar to those of colchicine but with a few interesting 
differences in the mechanism by which polyploidy is induced. Being effective within 
a much narrower range of treatment than colchicine, it will probably prove less 
useful as a tool to the plant breeder. 

Cell polarity and the development of form in cucurbit fruits, E. W. Sinnott 
(Amer. Jour. Bot., 31 (1944), No. 7, pp. 388-391, Ulus. 10). —In ovaries of various 
lines where the relative rates of growth in length and width had been determined, 
a close relation was found between tlie orientation of the mitotic axes and the 
direction of growth of the organ. Where these axes were preponderantly (or 
nearly so) parallel to the organ axis, growth in length was the more rapid; where 
mitotic figures were oriented equally in all directions, length and width were equal 
in growth rates. The orientation of the telophase axis closely approached that of 
the actual division, but the anaphase and metaphase did so with progressively less 
exactness, suggesting that the figure at first rotates somewhat but later settles down 
to its final position. This position seems to be determined by the polarity of the 
cytoplasmic body of the cell. The establishment of this cytoplasmic body is the first 
visible expression of the morphogenic control of dimensional growth rates and 
thus of organic form. 

The development of vessels in angiosperms and its significance in morpho¬ 
logical research, I. W. Bailey (Amer. Jour. Bot., 31 (1944), No. 7, pp. 421-428, 
Ulus. 9). —The irreversible phylogenetic trends in the origins and specializations of 
vessels are so comprehensive and reliable that they are believed ^to deserve sefious 
consideration in various lines of botanical research. Their significance in the fields 
of comparative and developmental morphology are here discussed in some detail. 
There are 32 references. 

The strophiole and other seed structures associated with hardness in Melilotus 
alba L. and M. officinalis Willd., J. N. Martin and J. R. Watt (Iowa State Col. 
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Jour. Sci., 18 (1944), No. 4, pp. 457-469, Ulus. 9).—The so-called strophiole of 
swectclover seeds was found to, be the place in the hilum where the vascular con¬ 
nection occurs between the seed and the funiculus. At this place the light line and 
associated structures related to hardness are interrupted by the vascular elements, 
which afford a passageway to water. The endosperm, consisting mainly of two 
gelatinous layers, completely envelops the embryo and, owing to its water retention, 
is well adapted to protect the embryo against excessive water loss and temperature 
fluctuation. By its force of imbibition it greatly accelerates the water flow into 
the seed and to all distal parts; by its pressure, exerted in swelling, it plays a major 
role in opening the seed coat. 

Studies of the germination of swectclover seeds indicated the strophiole to be 
llie natural place of initial water absorption during this process. Seeds naturally 
soft or softened artificially or by weathering blackened and began swelling first at 
the strophiole when immersed in osmic acid solution. On the other hand, hard 
seeds almost without exception showed no blackening at this point until softened 
by some means, whereupon they behaved as the naturally soft seeds. Samples of 
hard seeds scarified not too harshly by hand were softened in proportion to the 
number of seeds with blackening at the strophiole; the effectiveness of scarification 
thus lay in making the strophiole permeable to water. Tn seed samples cleaned and 
scarified by commercial, houses, nearly all soft seeds showed blackening and water 
absorption at the strophiole, tliough many of them also blackened and absorbed 
water at various other places where the seed coat had been mutilated by the proc¬ 
essing. The coats of soft seeds stored outside deteriorated rather rapidly. Blacken¬ 
ing of the micropyle occurred in some seeds, both hard and soft, but no case was 
observed in which water was absorbed through the micropyle. The cuticularized 
layer, domes, and light line constituted an almost continuous barrier to water 
absorption, being interrupted only at the micropyle and strophiole. At the micropyle, 
the Malpighian la 3 ^er closes together so tightly that, with associated structures, it 
renders the region watertight. 


GENETICS 

Vegetative development of inbred and hybrid maize, M. E. Paddick (Iowa 
Sta. Res. Bui. 331 (1944), pp. 373-399, Ulus. 12 ).—Corn i)lants of the inbred strains 
La and Pr and the . hybrid strains La X Pr and. Pr X La were .studied during 
germination, when the third, fifth, tenth, and fifteenth leaves were unrolling, and 
at vegetative maturity. The hybrids , developed faster, as shown by the speed of 
initiation of successive leaves and whorls of roots, made greater over-all growth as 
indicated by much larger immature leaves of comparable position on 4 )lants of the 
same age, and had larger comparable plant parts, e. g., leaf blades, at maturity. 
Hybrid plants appeared to have excelled also in extent of development, producing 
from 20 to 22 leaves compared witli 18 or 20 for inbreds. Mature hybrid and 
inbred plants differed most strikingly in leaves formed after the twelfth or thir¬ 
teenth, which were much heavier, longer, and wider on the hybrids. Since these 
leaves developed during tassel formation and rapid culm elongation, on the inbred 
plant they may have been subject to an inhibiting influence not so effective on the 
hybrid plants. Hybrid vigor appeared as a factor accelerating growth activities 
of the plant and carrying them beyond a point common in less vigorous inbreds. 

Cytogenetic studies with polyploid species of wheat.—II, Additional chromo¬ 
somal aberrations in Triticum vulgare, E. R. Sears. (II. S. 1). A. coop. Mo. 
h.xpt. Sta.). (Genetics, 29 (1944), No. 3, pp. 232-246, Ulus. 2 ).—Eleven of the 
17 of 21 possible nullisomics obtained in Chinese Spring wheat (designated I to XI) 
were found to involve chromosomes homologous to those of the emmer or tetraploid 
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wheats, while the other 6 (XV to XX) involve chromosomes not represented in the 
emmers. While all are reduced in vigor to various degrees all mature, and none 
is completely sterile. Locations of several genetic factors, revealed by the nul- 
lisomics, include a factor for red seeds on chromosome XVI, the hooded factor 
{Hd) for recurved awns on VIII, the awn suppressor Bz on X, and factors for 
promotion of awn growth on II and XX. The speltoid chromosome, with the 
factors for pubescent nodes, squareheadedness, and suppression of awns, is IX. The 
recessive hi on chromosome IX, whose dominant allel inhibits awns, also inhibits 
awns to a small extent. Differences in recovery of nullisomics in frequencies of 
less than 1 to more than 10 percent in progenies of monosomies depend mainly 
on elimination of different proportions of the deficient pollen. Apparently about 
75 percent of functioning female gametes are deficient regardless of the chromosome 
concerned. Tetrasomics occurred among offspring of trisomics in frequencies of 
about 1 to 10 percent. One tetrasome involves chromosome II and compensates 
almost completely for nullisome XX. Another tetrasome compensates partially for 
nulli-XVI, and a certain trisome largely compensates for nulli-I. Telocentrics and 
isochroniosomes occurred fairly frequently among offspring of monosornic plants, 
following misdivision of the univalent chromosome. 

Cytological basis for sterility in induced autotetraploid lettuce (Lactuca 
sativa L.), J. Einset. (New York State Expt. Sta.). {Amer. Jour. Bot., 31 
{1944) t No. 6, pp. 336-342, Ulus. 9 ).—Induced autotetraploids exhibit varying de¬ 
grees of fertility ranging from values as high as those in many natural auto¬ 
tetraploids to complete sterility. Studies of induced autotetraploids of lettuce 
indicated tliat partial sterility of these plants is conditioned by two main factors. 
In about 20 percent of the ovules the meiotic process breaks down and the embryo 
sac does not develop. In the remaining 80 percent of the ovules, the embryo sacs 
appear normal but in only a small percentage (0-25 percent) do the pollen tubes 
reach the sacs and effect fertilization. The similarity of the observed sterility to 
partial self-incompatability is indicated. 

n/ A new male-sterile mutant in the tomato, C. M. Rick. (Univ. Calif.). 

{Scitnice, 99 {1944), No. 2583, p. 543 ).—The labor required in emasculating and 
pollinating the flowers of the tomato has prevented the economic use of the pro¬ 
cedure to obtain the increase in yields due to hybrid vigor. If it were possible to 
use a male-sterile variety as ovule parent, the need of emasculation would be 
eliminated. The author describes such a plant found at Davis, Calif., and shows 
how the character of male sterility behaved in Fi, Fa, and backcross generations. 
Male-sterile plants may be found occasionally in the field and are noticeable because 
of their unusual vegetative development. 

Lethal and sublethal characters in farm animals: A check-list and proposed 
numbering system, I. M. Lerner. (Univ. Calif.). {Jowr. Hered., 35 {1944), 
No. 7, pp. 219-224 ).—Brief descriptions are presented of the lethal characters in 
cattle, horses, swine, sheep, chickens, turkeys, and ducks, bringing the descriptions 
previously presented by Eaton (E. S. R., 78, p. 769) up to date. Proposals for 
a number system for lethals are presented. 

A genetic analysis of recent Thoroughbreds, Standardbreds, and American 
Saddle horses, D. G. Steele {Kentucky Sta. Bui. 462 {1944), pp. 27, Ulus. 8).— 
Study of breeding practices followed in the development of stake winners or “poors,” 
arbitrarily selected in these breeds of light horses by methods of Wright and 
MePhee (E. S. R., 54, p. 324), showed that current breeding practices were similar 
to those reported for other farm animals. The prejudice against close breeding, 
particularly in Thoroughbreds, is probably greater than with other farm animals. 
In all of the breeds, mating of the best to the best is practiced, and meritorious 
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performance should be the basis for retention rather than length of pedigree, which 
lacks genetic significance. The average interval between generations (11-12 yr.) 
constitutes a real limitation to selective breeding in these light horses. In Thorough¬ 
breds, the most prolific sires of stake winners produced more than three times as 
many stake winners as the poors, whereas the most prolific grandsires produced 
only about one and one-half times as many stake winners as poors, thus showing how 
quickly the influence of an ancestor decreases in succeeding generations. 

Some aspects of fertility in horses raised under western range conditions, 
S. R. Speelman, W. M. Dawson, and R. W. Phillips. (U. S. D. A. and Mont. 
Expt. Sta.). {Jour. Anini. Sci.f 3 {1944)^ No. 3, pp. 233-241j Ulus. 1). —Certain 
aspects of fertility of 209 mares bred to 14 stallions and producing 568 foals at 
the U. S. Range Livestock Experiment Station over a 15-yr. period are presented. 
Fertility results from different matings of the mares did not seem to be related to 
years but rather to the fertility of the stallion with which they were mated during 
the different years. Very young or aged mares had a lower fertility than those of 
intermediate age. Among the 44 Belgian mares bred, 70.5 percent foaled; 328 
grade draft mares, 50 percent; 180 Morgan mares, 72.2 percent; and among 401 
grade light mares bred, 60.6 percent foaled. Of the foals born 87.2 percent were 
weaned. 

A comparative study of two biologic and two chemical techniqueB of preg¬ 
nancy diagnosis in the mare, D. T. Mayer. (Mo. Expt. Sta.). {Amer. Jour. 
Vet. Res., 5 {1944) y No. 16, pp. 209-214). —^After the third month of gestation, 
biological tests of the urine for gonadotrophin and two chemical tests of the urine 
gave positive results for pregnancy on all of 66 mares producing foals at the U. S. 

D. A. Range Livestock Experiment Station, Miles City, Mont.; U. S. Morgan 
Horse Farm, Middlebury, Vt.; and U. S. D. A. Animal Disease Research Center, 
Beltsville, Md. However, in only 96.4 percent of the mares not foaling were the 
two chemical methods correct, and the biological^ test was only 85.7 percent accurate 
on these mares. The blood-serum test was the least accurate of any of the four 
employed, yielding but 82 percent correct diagnoses in both pregnant and nonpreg¬ 
nant mares. 

Hereditary congenital lethal spasms in Jersey cattle, P. W. Gregory, S. W. 
Mead, and W. M. Regan. (Univ. Calif.). {Jour. Hered., 35 {1944)y No. 7, pp. 
195-200, Ulus. 1). —A new type of hereditary spasm in Jersey cattle was found to 
occur in several herds using bulls related to a single herd of high-producing pure¬ 
bred Jerseys. The spasmodic condition was inherited as a reces.sive autosomal 
lethal. Affected animals died within a few weeks. Four of five sires in two herds 
progeny tested for the defect proved to be heterozygous. The gene was evidently 
present in the stock for 10 or more generations. The breeder who had used three 
heterozygous sires in succession during almost 12 yr. increased the frequency of the 
defective gene to almost^ the theoretical limit, which had probably been reached in 
the purebred Jersey herd from which the sires were purchased. The lethal was 
not comparable to those reported in rodents and other mammals. 

Rental rate plan for bulls used in artificial insemination, J. W. Bartlett and 

E. J. Perry. (N. J. Expt. Stas.). {Jour. Anim. Sci., 3 {1944), No. 3, pp. 283- 
286). —The rental plan for the use of semen of bulls in the New Jersey Breeding 
Association No. 1 is based on fixed charges of $3 for proved bulls, and for unproved 
bulls so ct. for 1- to 2-year-old bulls, 75 ct. for 2- to 3-, $1 for 3- to 4-, $1.25 for 
4- to 5-year-old bulls, and $1.50 for bulls 5 yr. of age and over. There were added 
to these amounts for proved bulls 2 ct. for each ^percentage point that the first 
daughter’s fat production is above the breed average for age and class, and 4, 6, 
8, and 10 ct. that the first 2, 3, 4, and 5 or more daughters’ fat production is above 
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the breed average. For unproved bulls, 1 ct. is added for each percentage point 
above the breed average production of the daughters and ct. per point for each 
percentage that the progeny of the grandparents exceed the breed average for age 
and class. 

Effects of an unfractionated pituitary extract upon cystic ovaries and nympho¬ 
mania in cowa, L. E. Casida, W. H, McShan, and R. K. Meyer. (Wis. Expt. 
Sta.). {Jour, Anim, Sci., 3 {1944), No, 3, pp, 273-282), —Intravenous injections 
of unfractionated sheep pituitary were administered to 96 cows with cystic ovaries, 
some of which showed nymphomania. The symptoms of nymphomania disappeared 
after one injection in 72 of 81 cows, but the symptoms recurred in 14, of which 6 
showed uterine or tubal pathology. Manual palpation indicated that corpora lutea 
were formed in 74 of the 96 cows within 31 days after treatment. The single 
injection caused normal estrus in 69 of die cows. Pregnancies were found in 36 
of the 53 normal animals bred, but no pregnancies occurred among 6 of the, 12 
animals bred showing abnormalities of the genital tract. Retreatment of 16 of the 
cows in which the cysts persisted after the first injection or recurred resulted in 6 
pregnancies in animals with normal genital tracts. No pregnancies resulted from 
third injections to 3 animals. 

A controlled experiment in feeding wheat germ oil as a supplement to the 
normal ration of bulls used for artificial insemination, G. W. Salisbury. 

('Cornell Univ.). {Jour. J)airy Sci., 27 (1944), No. 7, pp, 551-562 ).—In a group 
of 20 bulls fed a regular ration over nearly a year, supplementing the ration of 
one-half of the bulls with 1 oz. of wheat-germ oil daily did not increase the fertility 
or sperm viability as contrasted with the other half, which received no wheat-germ 
oil. Data were recorded on the semen characteristics of the,bulls and their breeding 
behavior during the 3-mo. period before wheat-germ oil feeding and also while 
being fed the wheat-germ oil. The time that the bulls required for mating, from 
their approach to the ‘^teaser” cow until the ejaculation, volume of ejaculate, number 
and motility of sperm, concentration of semen, and conceptions among the 3,681 
artificial services of the wheat-germ-oil-fed bulls and the 4,565 services of the 
control bulls were recorded. The wheat-germ oil feeding did not prevent 2 bulls 
from decreasing in fertility to such low levels that they were withdrawn from use 
in artificial insemination. There was a highly significant decrease in the percentage 
of motile sperm during the early spring months and highly significant monthly dif¬ 
ferences in sperm counts, but no significant monthly differences in fertility were 
noted. Semen was collected from each bull approximately once each week. 

The uterine wall of the cow, H. E. Kingman (Amer. Jour. Vet. Res., 5 {1944), 
No. 16, pp. 223-227, Ulus. 2). —The uterine wall of the cow is described, and the 
changes which occur in the ovary and uterus at different stages of the reproductive 
cycle as a result of the action .of different hormones are diagramed. 

A staining method for the differentiation of live and dead spermatozoa.—I, 
Applicability to the staining of ram spermatozoa, J. F. Lasley, G. T. East.ey, 
and F. F. McKenzie. (Coop. U. S. D. A.). {Missouri Sta. Cir. 292 {1944), 
pp. 8, Ulus. 1). —A reprint of the article previously noted (E. S. R., 87, p. 500). 

Hereditary and environmental factors affecting growth rate in swine, A. W. 
Nordskog, R. E. Comstock, and L. M. Winters. (Minn. Expt. Sta. •and 
U. S. D. A.). {Jour. Anim. Sci., 3 {1944), No. 3, pp, 257-272, Ulus. 2). —The 
factors of heredity and environment affecting the growth curve of swine were 
analyzed by variance and offspring dam regression technics. The data involved 
weights at si)ecific ages from birth to 168 days and gains at intervals between these 
ages, as well as the average gains per day calculated both from birth and weaning 
to 200 lb. live weight. The average rate of gain per day totaled 1.53 lb. for the 
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2,396 pigs in the study. The inbreeding of the pigs was about 21 percent. The 
regression of rate of gain from weaning to 200 lb. on the inbreeding computed 
within years and lines was — 0.0022 ± 0.0010, indicating the expected amounti of 
decline in growth rate with inbreeding without selection. The mean growth curve 
with the twentieth and fortieth percentiles above and below the mean were plotted. 
The pigs of sows were about 4 lb. heavier at weaning (56 days) than the pigs of 
gilts, a difference which was maintained at least to 168 days. Age differences of the 
dams accounted for 22 percent of the intraline and year variance in weaning weights, 
but there was little effect on later weights. Variance due to common environmental 
conditions within each litter was greatest at 21 days and accounted for *37 percent of 
the total variance. In gains it decreased from 24 percent 28 days after weaning to 
7 percent 112 days after weaning. Analyses of variance of gains 28, 56, 84, and 
112 days after weaning indicated that 18, 28, 39, and 45 percent, respectively, of the 
variability was hereditary. Variances in gains from birth to 200 lb. and weaning to 
200 lb. were 21 and 40 percent hereditary, respectively. Differences between estimates 
of hereditability containing and not containing preweaning growth are overestimates. 
The hereditability of post-weaning gains is greater than post-weaning weights. 

Seasonal incidence of anestrus in the postpartum rabbit, J. T. Bradbury. 
(U. S. D. A.). (Amt. Rec., 88 (1944), No. 4, p. 424). —Among 156 does having 
litters from June 1942 through May 1943, 50 percent of those having litters in 
October and November were anestric. The lowest number of anestric does was 6 
percent in those with litters born in February and March. The average weights 
in the anestric and estric does were, respectively, pituitary 32 and 50 mg., ovary 
0.37 and 1.02 gm., and uterus 5.4 and 14.9 gm. The differences in size and tonic 
condition of the uterus make it possible to judge quickly the sexual condition of 
the rabbit. 

Evidence for early testis hormone secretion in the rat from a study of the 
epididymis, E. S. Cieslak (Endocrinology, 35 (1944), No. 1, pp. 63-67). —Castra¬ 
tion of male rats at 1 day after birth caused a consistent decrease in the weight of 
the posterior portion of the epididymis as ascertained in normal and castrated rats 
autopsied at 8 to 45 days of age. Daily injections of 0.01 mg. of testosterone pro¬ 
pionate caused incieases in the weight of the epididymis of castrated rats. Hormone 
secretions by the testis can be detected by the eighth day of life. The studies were 
conducted with 96 castrated and control rats. 

Effectiveness of blood and hemin for augmentation of pituitary gonadotropic 
extracts in the male, R. K. Meyer, W. H. McShan, and L. E. Castda. (Univ. 
Wis.). (Soc. Expt. Biol, and Med. Proc., 52 (1943), No. 2, pp. 78-80). —llie 
testes, seminal vesicles, and prostate glands were heavier from rats receiving ex¬ 
tracts of unfractionated sheep pituitary with hemin than pituitary extract alone, 
showing augmentation of the hemin on the gonadotropic effect of the pituitary. 
The differences in the effects of doses of 100 and 200 mg. of the pituitary were not 
significant with 10 rats injected with each sized dose. The weights of the testes 
of immature chickens and pigeons were not further increased when hemin or blood 
was combined with the extract. 

A study on inactivation of ovarian hormones by the liver, P. Engel 
(Endocrinology, 35 (1944), No. 1, pp. 70-72). —The atrophy of the uteri of rab¬ 
bits whose ovaries had been transplanted into the mesentery was like that in spayed 
animals, but a normal uterus was maintained when the ovaries were transplanted 
into the large muscle of the back. Liver pulp placed in contact with estrogen in¬ 
activated it, but the liver pulp had no effect on progesterone. A total of six animals 
was employed in the investigation. 
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Effect of testosterone propionate on thermo-regulatory function of rat 
scrotum, J. O. Almquist and F. N. Andrews. (Ind. Expt. Sta.). (Amt Rec., 
S9 (1944), No. 2, pp. 125-133). —Evidence is presented that the thermoregulatory 
function of the rat scrotum is dependent on the testicular hormone. Scrotal con^ 
tractility in the rat was decreased or prevented by castration, and was measured, 
and the weights of the scrotum and seminal vesicles were recorded in 100 rats 
following castration and injection with testosterone for 7, 14, and 21 days and 
compared with controls at 90 and 111 days. The results were analyzed by variance. 

The histological changes in the pituitary caused-by estrogen, I. T. Zeckwer 
(Scimce, 100 (1944), No. 2589, p. 123). —^Attention is called to the similarity 
between the cytological changes in the pituitary due to pregnancy and those caused 
by estrogen administration. The explanation given is based on the high estrogen 
production of the placenta. “It seems reasonable to ascribe the histological changes 
to hypersecretion of the pituitary factor stimulating the , mammary gland during 
the period when the breast is undergoing hyperplasia preliminary to lactation and 
to secretion of lactogen when the final period of pregnancy is reached.” 

Relative productivity under different systems of mink matings, C. F. Bassett, 
F. Wilke, and O. P. Pearson (Ainer. Fur Breeder, 16 (1944), No. 11, pp. 16-22, 
Ulus. 2). —Results of the mating of 450 mink females Indicated that the litters 
averaged 4.11 kits each from those mated on 2 consecutive days and subsequently 
remated, as contrasted with 4.08 kits from females mated on 2 consecutive days 
only. Among 187 mated once, there were produced 3.54 kits per litter. It is con¬ 
cluded that there is definite increase in size of litter produced by matings on 2 
consecutive days. These results were separated by adult and yearling females, 
which showed the same conclusions. 

A further note on size differentiation in Single Comb White Leghorns, I. M. 

Lerner and C. A. Gunns. (Univ. Calif.). (Poultry Set., 23 (1944), No. 4, pp. 
349-351). —Further sttidy of the size differences in two lines of White Leghorns 
(E. S. R., 90, p. 468) revealed that postembryonic growth differences were mainly 
responsible for the observed dissimilarity in shank lengths. Differences between 
them in the groAving period were mainly ruled out, but there may have been differ¬ 
ences in the original shank length. From 5 to 13 embryos were removed each day 
of incubation from both lines. The production-line embryos were, with one excep¬ 
tion, heavier than the size-line embryos, and, with a similar exception, had longer 
shanks at each age. The higher growth rate of the production line may be due to 
difference in egg size and also in embryonic mortality. Initial size differences were 
not involved in the differentiation between the two lines. 

Interbreed transplantation of definitive papillae as a means of analyzing 
feather pigmentation in fowl, H. Wang (Jour. Expt. Zool, 96 (1944), No. 1, 
pp. 103-127, Ulus. 14). —Transplantation experiments were conducted involving the 
whole or portions of the active and resting papillae between the breast and saddle 
tracts of the feathers of Brown Leghorns, White Leghorns, and Barred Plymouth 
Rocks of both sexes and Brown Leghorn capons. The transplantation experiments 
were conducted in three age groups—1, 3, and 8-12 mo. “The results of this work 
supplement the conclusions of Wang' that the functions of the epidermal and dermal 
components of the feather i)apilla arc, respectively, the full realization of tract 
specificities and the control of normal development as well as the determination 
of the symmetry of the regenerating feather.” An extensive bibliography is included. 

The significance of inherited characters affecting egg production, F. A. Hays. 
(Mass. Expt, Sta.). (Poultry Sci., 23 (1944), No. 4, pp. 310-313). —Classification 
of 1,220 Rhode Island Red pullets hatched in the S-yr. period 1938-42 showed an 
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and castration cell formation. The conclusion was fairly well established that 
castrate pituitaries contain a larger quantity of gonadotropic hormone than pituitaries 
from controls. 

Endocrinological aspects of avidin formation in the avian oviduct, R. Hertz, 
R. M. Fraps, and W. H. Sebrell. (U. S. D. A. et al.). (Science, 100 (1944), 
No. 2585, pp. 36-37). —The avidin titer of the oviducts of 42-day-old chicks was 
materially increased by the administration of stilbestrol and progesterone simulta¬ 
neously. The avidin titer increased with increasing progesterone over at least a 
sixteenfold range whether stilbestrol was administered simultaneously or not. Sim¬ 
ilar reciprocal quantitative relations were observed for desoxycorticosterone as for 
progesterone. Thus there was no evidence of the decisive antogonism between 
estrogen and progesterone observed in the progestational response of the mammalian 
uterus. These results are thought to lend additional support to the possibility that 
avidin may play a role in the physiology of reproduction. 

A comparison of the performance of four varieties of turkeys during the 
breeding season, D. Whitson, S. J. Marsden, and H. W. Titus. (U. S. D. A.). 
(Poultry Sci., 23 (1944), No. 4, pp. 314-320). —In groups of 19 to 21 turkey hens 
of each breed, with a tom, the average egg production to June 1 in 2 yr. for the 
standard-bred Bronze variety was 76, the White Holland 63, the Broad Breasted 
Bronze 59, and for the Beltsville Small White 62 eggs. The Broad Breasted Bronze 
and Beltsville Small White were significantly later in maturing each year than the 
standard-bred Bronze or the White Holland varieties. All birds lost weight be¬ 
tween January 15 and June 1, males losing about 16 percent and females about 10 
percent. The Broad Breasted Bronze had a significantly lower hatchability of 
fertile eggs set, averaging about 50 percent in the 2 yr., as compared with about 
75 percent in the other three breeds. 

External morphology of the turkey during the incubation period, R. E. 
Phillips and C. S. Williams. (Md. Expt. Sta.). (Poultry Sci., 23 (1944), 
No. 4, pp. 270-277, Ulus. 7). —Daily changes in the structural development of Black 
and Beltsville Small White turkey embryos served as the basis for determining 
the age of the embryos. Eggs were stored at 52° F., incubated at 99.75°, and the 
embryos examined at 12-hr. intervals from 24 to 168 hr. and at 24-hr. intervals 
thereafter. Whole mounts wore made of embryos up to 7 days. The Beltsville 
Small White turkey embryos developed slightly faster than those of the Black 
variety, and the embryonic development of the freshest eggs was slightly more 
advanced than in the Black birds. The somite counts increased from 7 pairs at 
2 days to 47 pairs at 51/2 days. Fusion of the mandibular arches occurred at 7 
days. Formation of the upper jaw was complete at 9 days. Wings were fully 
formed at 10 days. Small feather papillae are on the back, tail, and thighs at 11 
days. Closure of the eyes proceeds from the twelfth to the sixteenth days. Elon¬ 
gated plumage occurs on the back, thigh, and tail regions and later over all the 
body from the fourteenth to the seventeenth days. The poult fills the entire egg¬ 
shell and the yolk sac is completely inside the body at 26 days. 

Deposition of pigment in the sparrow’s bill in response to direct applications 
as a specific and quantitative test for androgen, C. A. Pfeiffer, C. W. Hooker, 
and A. Kirschbaum (Fijulocrinology, 34 (1944), No. 6, pp. 389-399, Ulus. 3).— 
Study of the effect of various androgens applied intramuscularly or cutaneously to 
castrated male and normal female sparrows on the darkening of the bill showed 
that direct application of as little as 0.063 |ig. of the testosterone daily in alcoholic 
solution to the bill of the castrated male English sparrow induced a unilateral depo¬ 
sition of a narrow band of pigment in the bill. When systematically administered, 
the pigment deposition was bilateral and diffuse and required 8 p-g. daily for 10 
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days. Pigmentation occurred at the point of treatment with drops of the androgen 
in absolute alcohol. The minimum effective dose of testosterone so administered 
was 1 ng. distributed in equal daily amounts over 4, 8, or 16 days. The same re¬ 
sponse was elicited by androsterone. Pigmentation was not induced by direct 
application of progesterone and desoxycorticosterone in large amounts. The effect 
of testosterone was not modified by the daily administration of estradiol. Crude 
extracts of bulls’ and boars’ testes gave similar results on capons and pigmentation 
of sparrow bills. The results were identical with those evoked by testosterone ^nd 
androsterone. 

Overestimation of mean squares by the method of expected numbers, R. E. 

Comstock. (Minn. Hxpt. Sta.). (Jour. Amer. Statis. Assoc., 38 (1943), No. 223, 
pp. 335-340 ).—“The actual subclass numbers in the data concerned [sex difference 
in growth rate of swine] did not deviate significantly, as judged by chi-square, from 
tlie expected numbers. However, the method of expected numbers by comparison 
with that of fitting constants overestimated the mean square for the sex-litter inter¬ 
action by enough to have a bearing on interpretation of the results and the mean 
squares for litters by a slight amount. The differences in results of the two methods 
was interpreted to be the consequence of shifts in weighting squared deviations 
associated with the shift from observed to expected numbers. This led to expected 
results in reasonable agreement with those observed. The overestimation of mean 
squares reported should not be interpreted as a serious defect of the method of 
expected numbers. When the condition laid down by [G. W.] Snedecor for the 
fit of expected numbers to proportionality is met, the maximum overestimation of 
class and interaction mean squares is not large and the type of data for which a 
very close approach to this maximum occurs should not be overly frequent. Cer¬ 
tainly the advantages cited by Snedecor when contrasted with the defect discussed 
command the method for wide usage. What has been presented should actually 
assist in judging in critical cases whether bias from the source considered is impor¬ 
tant, thereby permitting increased rather than decreased confidence in the useful¬ 
ness of the method.” 

Analysis of variance for percentages based on unequal numbers, W. G. 

Cochran. (Iowa Expt. Sta.). (Jour. Amer. Statis. Assoc., 38 (1943), No. 223, 
pp. 287-301, Ulus. 1 ).—The following procedure is suggested: “Consider whether 
one of the simplest methods of analysis (equal weights, equal weights within treat¬ 
ments, equal weights within replicates) can be used without further investigation. 
If in doubt apply the appropriate test. If none of the methods in [the above] 
appears satisfactory, estimate the relative amounts of binomial and extraneous 
variation from an analysis of variance of the fractions or percentages.” Examples 
are selected for the paper from the services and conceptions of six bulls in artificial 
insemination tests. The more closely the weighted numbers approach the true 
weights, the smaller is the disturbance of the s, F, and t values in levels of sig¬ 
nificance. 


FIELD CROPS 

The recovery of inter-block information in quasi-factorial designs with incom¬ 
plete data, I, II, E. A. Cornish (Austral. Council Set. and Indus. Res. Bi^ls. 158 
(1943), pp. 22, Ulus. 1; 175 (1944), pp. 19).—This is a series of papers concerned 
with the recovery of information in these designs. 

I. Square, triple, and^ cubic lattices .— An approximate method for dealing whh 
square, triple, and cubic lattices is described, and the effect of the approximations 
on estimation of adjusted treatment effects and their errors and analysis of vari¬ 
ance are discussed, 
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11. Lattice squares. —A discussion of the extension of the method described 
above to lattice squares. 

The analysis of cubic lattice designs in varietal trials, I. F. Phipps, A. T. 
PuGSLEY, S. R. Hockley, and E. A. Cornish {Austral. Council Sci. and Indus. 
Res. Bui. 176 {1944), pp. 41, Ulus. 1). —Procedure to be adopted for recovering 
interblock information in cubic lattice designs is described in detail, and computa¬ 
tions required for the full analysis are illustrated by a numerical example. 

Agronomic advances in the agriculture of the Corn Belt and the Great Plains 
regions, H. K. Wilson. (Minn. Expt. Sla.), {Science, 99 {1944), No. 2582, pp. 
499-505). —Contributions in recent years by State stations cooperating with the 
U. S. Department of Agriculture in research with wheat, com, oats, barley, flax, 
sorghums, soybeans, alfalfa, sweetclover, grasses, pasture, sugar beets, emergency 
crops, and weed control are reviewed. 

[Farm crops research in Mississippi] {Miss. Fami Res. [Mississippi Sta.], 7 
{1944), No. 8, pp. 1, 2, 7). —Findings in recent experiments are reported in articles 
entitled Small Grains Plus Legumes for Pasturage (pp. 1, 8) and Time of Cutting, 
Handling Methods for Quality Hay (p. 2), both by H. W. Bennett; Soil Fertility 
Practices for Cotton in Delta, by J. Pitner (p. 2); and Victorgrain, New Nortex, 
Delta Red 88, Stanton, Letoria, Quincy [Oats] Show Well in Test, by J. F. O’Kelly, 
(P. 7). 

Small grain and corn variety tests, F. S. Prince, L. J. Higgins, and P. T. Blood 
{New Hampshire Sta. Cir. 67 {1944), pp. 11). —Early maturing dent or dent- 
flint hybrid corn varieties have been found satisfactory for use in New Hampshire, 
those tested 1941-43 averaging almost 10 bu. more per acre than native flints. Min- 
hybrids 700, 800, and 402 and Jacques 802 are adapted to the southern half of the 
State. New Hampshire 500, an old selection from Minnesota 13, is also a high 
yielding dent corn. Maine A and B and Wisconsin 240 of the dent-flint hybrids 
have proved satisfactory. Many other dent or dent-flint hybrids that evidently will 
mature in the climate were not included in the trials. For northern New Hampshire 
adapted flints should still be largely grown, although farmers interested in grain 
XH’oduction might try earlier maturing hybrids. 

Erban and Vanguard, two Canadian varieties, and Upright have been the highest 
yielding oats in the Colebrook area. Vanguard and Ajax (another Canadian oats), 
both resistant to stem rust, and Vicland, resistant to both stem and crown or leaf 
rusts and smut, are recommended for southern New Hampshire, and Tama, also 
disease-resistant, may prove satisfactory. 

Important species of the major forage types in Colorado and Wyoming, D. F. 
Costello. (U. S. D. A. coop. Colo. State Col.). {Ecol. Monog., 14 {1944), No. 
1, pp. 107-134, Ulus. 20). —During numerous recent forage inventories and range 
surveys in Colorado and Wyoming, more than 2,0(X) species were encountered, and 
of these 85 grasses and grasslike plants, 130 weeds, and 60 browse plants were 
selected as important from the viewpoint of range management. Information is 
compiled on the most important plants, their frequency of occurrence and relative 
forage production, and their values in developing range management plans for 
each major forage type in the groups: Great Plains 5 types, mountain region 10, and 
semidesert area 3 types. 

Key to some Colorado grasses in vegetative condition, H. D. Harrington 

and L. W. Durrell {Colorado Sta. Tech. Bui. 23 {1944), pp. 86, Ulus. 119). —The 
119 species described and illustrated include practically all of the common grasses 
and those of economic importance. An index to botanical and common names is 
appended. The key is designed for use in conjunction with Hitchcock’s Manual of 
Grasses of the United States (E. S. R., 73, p. 465). 
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Sedges and rushes of Colorado (grass-like plants), £. C. Smith and L. W. 
Durrell {Colorado Sta. Tech. Bui. 32 {1944)^ pp. 63, Ulus. 14). —Sedges and 
rushes form an appreciable part of the forage resources of Colorado, but unequal 
forage value of different species make their identification important. Species exist¬ 
ing in Colorado are described and illustrated and are classified in determinative 
keys with comments on distribution and palatability. A glossary and an index are 
included. 

Root reserves of South African highveld grasses in relation to fertilizing and 
frequency of clipping, H. Weinmann {Jowr. So. African Bot, 10 {1944), No. 
2, pp. 37-54, Ulus. 3). —Five important high-veld grasses growing under natural 
conditions, Trachypogon plumosus, Tristachya hdspida, Eragrostis chalcantha, and 
Brachiaria serrata, all typically tufted, and Digitaria tricholaenoides, which forms 
irregular mats by means of rhizomes, were cut 1, 2, 4, 9, and 16 times per 
season for 2 yr. Increased frequency of clipping reduced weights of roots and 
rhizomes and lowered the percentages of reducing sugars, nonreducing sugars, and 
starch in these organs, while the percentage of acid-hydrolyzable polysaccharides 
remained unaffected. Fertilizers increased root weights of some species under 
moderate defoliation but had little effect on carbohydrate content. Cutting at fort¬ 
nightly intervals (16 times per season) for 2 yr. led to almost complete exhaustion 
of root reserves and to death of many plants. Fertilizer (NPK) tended to aggravate 
rather than to counteract these effects of excessive defoliation. Weights and carbo¬ 
hydrate content of rhizomes of 29. tricholaenoides were less affected by frequent 
clipping than those of the roots of this and other species. Depletion in root reserves 
due to frequent clipping was associated with corresponding reductions in herbage 
yields. 

The growth and carbohydrate responses of Agropyron smithii and Bouteloua 
gracilis to changes in nitrogen supply, H. M. Benedict and G. H. Brown. 
(U. S. D. A.). . {Plant Physiol, 19 {1944), No. 3, pp. 481-494).—Uick of N re¬ 
duced the total weight of jilants of bluestem and blue grama (common range 
grasses in the central Great Plains) grown from seed and clones, 1936, 1938-^, in 
complete and —N solutions, but favored root growth while abundant N favored 
top growth more. The main effect of lack of N was to increase the percentage of 
sucrose and starch in bluestem (its carbohydrate reserves), and of sucrose in blue 
grama. Making N available to plants without it for a time tended to reduce the 
percentage of carbohydrates built up when N was lacking. 

Six alfalfa varieties tested for 7 years at high altitudes; '*Ladak’* is best yielder, 
D. Koonce {Colo. Farfit Bui. [Colorado Sta.], 6 {1944), No. 4, pp. 10-11). —^Acre 
yields of alfalfa varieties grown at Fort Lewis Substation, 1937-43, under disease- 
free conditions, averaged for Ladak 4.85 tons air-dry forage, Grimm (local) 4.63, 
Meeker Baltic 4.58, Grimm 4.53, Colorado common 4.51, and Hardistan 4.36 tons. 
About 59-60 percent of the total average yield was obtained at first cutting, July 3, 
and 40-41 percent at second cutting September 13. 

Influence of fertilizers on the accumulation of roots from closely clipped bent 
grasses and on the quality of the turf, R. S. Bell and J. A. DeFrance. (R. I. 
Expt. Sta.). {Soil Sci., 58 {1944), No. 1, pp. 17-24 ).—Continued experiments 
(E. S. R., 81, p. 504) showed that increasing the quantities of N or K applied to 
bentgrass putting greens may increase the weight of accumulating roots, whereas 
large amounts of P may reduce root accumulations. The state of equilibrium 
between growth and decay of grass roots does not affect materially the quality^of 
the turf if adequate N, balanced with a moderate quantity of P and a small amount 
of K, is applied at suitable intervals. Piper velvet bent accumulated more roots 
than Rhode Island bent or Washington creeping bent, which were similar in root 
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production. Velvet bent becomes “root bound”, and increasing amounts of N failed 
to change significantly the weight of accumulated roots. 

Home-grown clover seed may relieve shortage on many Pennsylvania farms, 
E. J. Anderson, F. V. Grau, H. W. Higbee, and J, K. Thornton (Pennsylvania 
Sta. Bui. 446, Sup. 3 (1944), pp. [i] -{- 1, 10, Ulus. 4). —Economical yields of seed 
of alfalfa and clover appeared possible if honeybees are provided to work the 
blossoms. Under such conditions from 2.5 to 5 bu. per acre of clover seed and 
3 to 6 bu. of seed of variegated alfalfa have been produced near the station. 
Differences in seed setting were noted among clover strains and in caged v. open- 
held clover. A hammer mill used to grind feed on farms, supplemented by a 
farming mill, hulled and cleaned the seed. Seeds of timothy and orchard grasses 
were harvested with reduced losses from shattering by modihcations of cereal 
harvest methods, involving use of a binder and subsequent threshing with a combine. 

Hibridos comerciais de milho [Commercial com hybrids], C. A. Krug, G. P. 
Vi^GAS, and L. Paolieri (Bragantia, 3 (1943), No. 11, pp. 367-552, Ulus. 65; Eng. 
abs., p. 551). —Ke])ort is made on a corn improvement project, 1932-42, including 
descriptions of basic material, details of methods used, annual results, and adapta¬ 
tion of exotic lines, mainly from the United States. Up to 1941-42, 133 (3.5 per 
cent) of more than 3,700 hybrid combinations signihcantly outyielded control varie¬ 
ties by from 7 to 92 per cent in three different ecological zones in the State of 
Sao Paulo, Brazil. Production of hybrid seed corn on a commercial scale was 
planned. 

Successful corn hybrids must suit the environment where grown, L. L. Huber 
(Pennsylvania Sta. Bui. 446, Sub. 3 (1944), pp. 4-5, 7, Ulus. 3). —The need for 
corn hybrids that are suitable for particular environments is illustrated by com¬ 
parative yields, maturity, moisture contents, lodging, and other agronomic characters 
tabulated from performance tests for a number of open-formula hybrids and open- 
pollinated varieties. 

Niacin in maize, P. R, Burkholder, I. McVeigh, and D. Moyer (Vale Jour. 
Biol, and Med., 16 (1944), No. 6, pp. 659-663). —Assays of mature corn of 233 
strains and hybrids showed niacin (values expressed as micrograms per gram of 
air-dried mature grain) to average for yellow corn 21.4 (range 11.3-36.3), white 
20.1 (12.7-29.4), sweet corn 34.6 (18.2-62.1), and popcorn 17.4 (7.9--21.6). Pre¬ 
liminary data obtained for inbred lines and hybrids between them suggest that 
genetic factors control ability of the corn plant to store niacin. Available data 
indicate that hybrids between high and low niacin lines may have an intermediate 
content, and those hybrids with the largest amounts of niacin come from parental 
lines high in niacin. The fact that different strains of both sweet corn and field 
com, grown adjacent in the same soil at the Connecticut [New Haven] Experiment 
Station, contain widely different amounts of niacin points to the importance of 
inheritance in determining vitamin content. 

‘Tn view of the obvious variation of vitamin content in different genetic strains 
of maize produced in different geographical regions, it is suggested that com 
breeders, and those who process and distribute corn products, may do well to 
consider the selection of better types of maize for use by people whose dietary is 
conducive to pellagra and other deficiency diseases.” 

Seed characters and lint production: Relation of naked seed to lint percentage, 
lint index, staple length, and seed index in sea island cotton, J. O. Ware, W. H. 
Jenkins, and D. C. Harrell. (U. S. D. A. coop. S. C. Expt. Sta.). (Jour. 
Hered., 35 (1944), No. 5, pp. 153-160, Ulus. 2). —In seed cotton of the Westberry, 
Bleak Hall, and Andrews varieties of sea-island cotton, location and size of seed 
fuzz tufts— whether on one or both ends of the seed or large or small—did not 
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materially affect the level of lint percentage, lint index, staple length, or seed index. 
The magnitude of each of these characteristics depended on variety. Fuzzless of 
naked seed individuals of the Seabrook variety produced lint percentage and lint 
index values definitely lower than those of its normal seed fuzz forms; staple length 
and seed index were not affected much by condition of seed fuzz. Gaddis cotton 
had a much larger proportion of naked seeds and shorter staple, lower lint percent¬ 
age, lint index, and seed index than Seabrook, but no significant differences were 
apparent in the levels of these four characteristics to the different fuzz grades. 
Results of Gaddis progeny rows in 1943 verified this relationship. Naked seed in 
sea island appeared to be a recessive character. 

Improved rooting of Cryptostegia cuttings callused on the plant, H. F. 
Loomis and J. H. Heuer. (U. S. D. A.). {Torreyu, 44 {1944), No, 1, pp, 8-11, 
Ulus. 2). —Girdling to cause large calluses, with great food storage capacity, ap¬ 
peared to increase rooting expectancy of cuttings* and speed of rooting and size of 
roots. These conditions were improved further by use of a plant-growth substance 
on the callus when the cutting was made. Summer rooting of “old girdled” cuttings 
may be as good as rooting in cooler weather when a temperature differential may 
be maintained with bottom heat. 

Flax facts, E. J. Mitchell, A. C Dillman, et al. {Minneapolis: Japs-Olson 
Fress, 1944, 2, ed., rev., pp. [205], Ulus. 16). —A compilation of information on 
production of flaxseed, recommended varieties, flax weeds, and diseases, uses* of 
linseed oil, oil meal, and flax straw, and commercial movement of the crop, assem¬ 
bled in loose-leaf form as contributions from experiment station. State, Federal, and 
industrial specialists on the crop. See also an earlier note (E. S. R., 63, p. 440). 

The propagation of guayule from cuttings, M. S. Nishimura, R. Emerson, 
T. Hata, and A. Kageyama. {Amer. Jour. Bot., 21 {1944), No. 7, pp. 412-418, 
Ulus. 6). —Guayule could be propagated freely from cuttings at any time of year. 
Best results have been obtained in early spring, after growth has started, but before 
the long internodes of later-season growth have developed. Cuttings from later- 
season growth also root easily if cut short enough, but are more prone to damping 
off. Use of root-inducing 'hormones did not in general improve the rooting of 
guayule cuttings appreciably, but was effective on late-season cuttings cut too long 
to root easily without treatment. Rooted cuttings could be transplanted easily to 
the field, started growth more rapidly than transplanted seedlings, bloomed earlier, 
and produced as much rubber during the first year as plants of comparable age 
from seed. 

Hemp production experiments: Cultural practices and soil requirements, 
C. P. WILSIE, C. A. Black, and A. R. Aandahl. (Coop. U. S. D. A.). {lotca 
Sia. Bui. P63 {1944), pp. 46, Ulus. 20). —Experiments with hemp, 1942-43, were con¬ 
cerned with seeding practices*, fertilizers, soil types, yields after other crops (E. S. R., 
91, p. 151), and other production practices. Results in several localities led to the 
recommendation of planting 5 pk. of seed per acre in preference to 3 pk. because 
of the greater likelihood that stalks more nearly ideal in size, yielding a higher 
percentage of fiber and a greater total yield of fiber, will be produced. Drilling seed 
was found preferable to broadcasting, producing better stands and higher yields. 
Planting in late April or early May, before corn planting, appeared desirable. Indi¬ 
cations were that if hemp is* mature enough to be harvested during August 25,-31 and 
September 1-10, field retting may be expected to be more successful than when 
harvesting is delayed until September 1*5 or later. 

In fertilizer trials on six soil types in the hemp-growing area, where N (25 lb. 
per acre), P (50 lb. PsO®), and K (25 lb. KaO) were applied singly and in combina¬ 
tions, average increases in acre yield of dry, retted straw from fertilization ranged 
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for N from 0.37 to 0.90 ton, P from 0.12 to 0.80 ton, and K from —0.32 to +0^5 
ton. N 100 lb. per acre produced substanital yield increases over N 25 lb., which 
was not enough for maximum yields. Response to P was limited by N deficiency in 
a number of cases. N-P combinations produced higher yields than did either N or 
P or PK. K in general did riot increase hemp yields. Hemp yields were usually 
highest on soil types which contained the greatest quantities' of N and organic 
matter, provided drainage was adequate. 

Peanut production possibilities in South Carolina, J. C. Downing, G. H. Aull, 
K. V, Goodman, and M. J. Peterson. (Coop. U. S. D. A.). (South Carolina 
Sta. Bui. 251 (1944), />/». 49, Ulus. 14). —Part 1, on production possibilities in the 
State, deals with production in 1942 and 1943 and prospects for 1944, and the loca¬ 
tion and extent of soils suitable for the crop and expansion possibilities. Part 2, 
on production possibilities in Bamberg County, is designed to show in more detail 
how problems and needs in the State apply in a county. Discussion is accorded 
suitability of the soils and yield relationship among soil groups suitable for peanuts, 
oil production from peanuts and cotton, returns from peanuts and competing crops 
of cotton, corn, and peanuts hogged off, appropriate production practices to increase 
yields and profits, and increasing the acreage of peanuts on the small, medium-size, 
and large individual farms. Methods of identifying soils suitable for peanuts and 
used in determining their extent and distribution are appended, together with lists of 
these soils as grouped, and an outline map showing generalized soil associations. 

Roguing field peas, D. G. Wells and I. M. Ingham. (Coop. U. S. D. A.). 
(Wash. State Col. Ext. Cir. 76 (1944), pp. 4). —Practical instructions on removal 
of off-type plants in a field pea variety cover origin and indentification of rogues, 
organization of a roguing crew, and time of roguing. 

Potato breeding, whither bound? F. J. Stevenson. (U. S. D. A.). (Amer. 
Potato Jour., 21 (1944), No. 7, pp. 192-199). —Accomplishments of the national 
potato-breeding program active during 14 yr. are reviewed and plans for future 
work are outlined. 

Influence of nitrogen, phosphorus, potassium, and calcium on tuber and 
foliage weight of potatoes, R. L. Carolus. (Va. Truck Expt. Sta.). (Amer. 
Potato Jour., 21 (1944), No. 7, pp. 199-203). —After dry seasons in which much of 
the N applied was not used by the crop but was prevented from leaching by green 
manures, a reduction in N applied for potatoes appeared desirable. On acid soils 
large quantities of P in fertilizers apparently are necessary, regardless of previous 
weather, until the phosphate-fixing capacity of the soil is satisfied. Tuber yields 
were not necessarily correlated with plant growth, for both low and high 3 rields 
were produced on plats with both low and high plant weights. A S-IO-S fertilizer 
seemed as well suited to most soils on the Eastern Shore of Virginia as the 6-8-6 
analysis, and high analysis phosphatic materials might properly be used in its 
formulation. 

Studies on potato nutrition.—I, The effects of fertilizer treatment on the yield 
and composition of Kern County potatoes, O. A. Lorenz. (Univ. Calif.). 

(Amer. Potato Jour., 21 (1944), No. 7, pp. 179-192). —In yield and nutrient-an¬ 
alyses studies with White Rose potatoes grown in fertilizer experiments at Saco, 
Calif., and the U. S. Cotton Experiment Station at Shafter in 1942, N was the 
predominating nutrient element affecting yield, P may have given a slight response, 
and K had no effect. N 52 lb. per acre increased yield from 233 to 382 sacks per 
acre at Shafter, and N 60 lb. increased the yield from 174-251 sacks at Saco, and 
even higher N rates might be beneficial. Soluble nutrients in petiole tissues indi¬ 
cated that if plants contain less than 800 p. p. m. of nitrate I mo. after emergence, 
the yield will be depressed, agreeing with data of Carolus (E. S. R., 80, p. 477). 



Nitrates decreased rapidly as the plants matured. During the most rapid growth 
period soluble P was less than 70 p. p. m. in plants on no-P plats. Soluble potash 
(KiO) never ranged less than 10,000 p. p. m., about three times the minimum of 
2,200 at the beginning and 4,500 p. p. m. at the end of the season. Starch content 
decreased from 17.0 percent for tubers produced without N to less than 13 percent 
for tubers grown on plats receiving N 210 lb per acre. N was lower in all parts 
of plants grown on no-N plats than in plants on N plats. P was lower both in 
plants on no-N and no-P plats. Omission of fertilizer N greatly reduced P absorp¬ 
tion by all plant parts analyzed. K was high in all samples, not being affected by 
fertilizer treatments. Ca was highest in plants grown without N and lowest in 
those grown without P. Mature tubers from liberally fertilized plats contained 
(expressed as percentage of fresh weight) dry matter 21.0, N 0.037, P 0.067, 
K 0.489, CsL 0.008, Mg 0.029, and ash 0.939 percent. 

Studies on potato nutrition.—II, Nutrition uptake at various stages of growth 
by Kern County potatoes, O. A. Lorenz. (Univ. Calif.). (Amer, Soc, Hort. 
Sci. Proc., 44 (1944), />/». 389-394). —Determination of seasonal nutrient uptake of 
potatoes grown at three nutrient levels revealed that total absorption of ash varied 
from 480 to 892 lb. per acre, N 65 to 189 lb., P 14 to 31, K 169 to 272, Ca 35. to 55, 
and Mg from 13 to 33 lb. Tubers alone accounted for removal of from 245 to 377 
lb. of ash per acre, N 50 to 149, P 1*3 to 27, K 113 to 197, Mg 7 to 12, and about 
3 lb. of Ca. Nearly all of the tuber growth occurred between 60 to 100 days after 
planting or from 30 to 60 days after plant emergence. 

Suitability for dehydration in white potatoes as determined by the factors of 
variety and place of production, I, J. S. Caldwell, C. W. Culpepper, and P. M. 
Lombard. (U. S. D. A.). (Amer. J'otaio Jour., 21 (1944), No. 8, pp. 211- 
216). —Each of the 19 varieties of late or main-crop potatoes from nine stations in 
seven Northern States was found in tests capable of producing a dehydrated product 
of high quality when grown under suitable conditions. If the variety was grown 
under each series of conditions to v/hich it was progressively less adapted, quality 
of the dried product became progressively poorer. A consistent correlation was 
noted between specific gravity of the fresh entire tubers*and quality of the dried 
product. Raw stock of high specific gravity gave larger yields of dry product 
with a more desirable texture or consistency (dryness or mealiness) when re¬ 
freshed and cooked than stock of lower specific gravity. Since color and flavor 
varied independently of specific gravit 3 % high specific gravity did not always 
determine high quality of product, but very few lots of potatoes of low specific 
gravity yielded products of the highest quality. These results are in general 
accordance with the work of Clark, Lombard, and Whiteman (E. S. R., 83, p. 768), 
who found a high positive correlation between specific gravity and the dryness and 
mealiness considered desirable in potatoes. 

Suitability for dehydration in white potatoes as determined by the factor* of 
variety, place of production, and stage of maturity, II, J. S. Caldwell, C. W. 
Culpepper, and F. J. Stevenson. (U. S. D. A.). (Amer. Potato Jour., 21 (1944), 
No. 8, pp. 217-229). —The merits for dehydration of early or spring potatoes 
from important southern districts and from California were studied with nine 
varieties. As a whole, dehydrated products made from early-crop potatoes 
ranked significantly lower in quality than those made by identical methods from 
late-crop potatoes of the same varieties. This result appeared due to some extent 
to the custom in the South of harvesting when plants are still green and vigorous 
and tubers immature, and in part to imperfect adaptation of existing varieties^ to 
climatic conditions undtfr which the early crop is grown. Low yields and absence 
of highest quality in dehydrated products made from immature potatoes indicate 
that tubers intended for dehydration should be allowed to mature before digging. 
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The characteristics of certain varieties of potato with special reference to their 
suitability for drying, W. G. Burton (Amt. Appl Biol, 31 (1944), No, 2, pp. 
89-96). —Yields per acre, cooking quality, dry matter content, and merits for drying 
are described for a number of potato varieties of different maturity groups and 
grown extensively in Great Britain. For drying, partly cooked strips, Catriona, 
King Edward VII, or Up-to-Date may be most suitable. In Scotland and Northern 
Ireland, heavy-yielding and high-quality late main-crop varieties are most popular, 
and would seem eminently suitable for any process involving drying cooked mashed 
potato or potato suspensions. If rather large pieces are to be dried and the 
reconstituted product is to contain separate finn pieces, such early sorts as Arran 
Pilot, Eclipse, Ninetyfold, and Epicure seem desirable. 

Proceedings of the seventeenth annual meeting [of the] Asociacidn de 
Tecnicos Azucareros de Cuba (Jlabana: Asoc. Tec. Asucareros Cuba, 1943, pp. 
135, Ulus. 64). —Technical articles include Method and Formula for Estimating 
Cyclone Damage to Sugar Cane, by F. Poey (pp. 9-11) ; Effects of Drought on the 
Cane Yield, by C. E. Beauchamp (pp. 13-28); The Situation as Regards Cane Va¬ 
rieties in Cuba in 1943, by F. Agete (pp. 29-31) ; Cane and Sugar Estimates From a 
Technical Point of View, by R. Pedrosa and S. Gonzalez (pp. 3.3-40) ; A New 
Boiling House Efficiency Formula, by E. M. Copp (pp. 41-43) ; Sucrose Losses by 
Inversion, by F. A. Lopez Ferrer (pp. 45-47) ; Dehydration of Molasses at 
Central Hormiguero, by J. C. Gonzalez Maiz (pp. 49-57) ; Toward the Manufac¬ 
ture of Integral Sugar, by M. A. Mascaro (pp. 59-64) ; Whole Sugar as a Food, 
by J. J. Lima (pp. 65-67) ; The Simultaneous Manufacture of Raw Sugar and 
Alcohol, by A. Cair6 Amador (pp. 69-72) ; Influence of the Settings on the Work of 
the Mills, by J. C. Gonzalez Maiz (pp. 73-90); Cane Knives Increase Milling Effi¬ 
ciency, by P. V. Tippet (pp. 91-94) ; A Study of Cane Fiber From Different 
Varieties and Seasons, Its Composition and Behavior, by R. Pedrosa Puertas (pp. 
95-110) ; Heating in Electric Motors, by O. A. Rodrigues (pp. IIWIS); Common 
Causes of Tube Failures, by H. G. Gregory (pp. 117-125); and Solution to the 
Problem of Cleaning the Outside Surface to Boiler Tubes, by J. Palazuelos Maruri 
(pp. 127-132). 

Sampling juice from experimental lots of sugar cane, G. Arceneaux and 
L. G. Davidson. (U. S. D. A.), (Sugar [New York], 39 (1944), No. 8, pp. 32- 
35, 37, Ulus. 1). —The component of the over-all error of sugar yield determination, 
attributable to variation of samples from the same lot of sugarcane juice, was found 
small in comparison with errors due to variability of replicated samples of cane. 
However, differences within individual lots of juice, due presumably to incomplete 
mixture of juice from different stalks or from top and butt portions of the stalks, 
were found important enough lo merit attention. In tests at the Houma, La., Field 
Station the fractionating device described proved highly effective in reducing differ¬ 
ences in analyses between replicated samples of juice. 

Sunflowers as a crop, K. J, Kucinski and W. S. Eisenmenger (Massachusetts 
Sta. Bui. 415 (1944), pp. 8, Ulus. 5). —Cultural methods, based extensively on tests 
during 5 and 6 yr., are outlined and comments made on diseases and pests and uses 
of sunflowers. The crop may be grown in Massachusetts on any soil, preferably a 
light loam, which will produce corn and has similar cultivation requirements. 
Practices found productive include use of 400-5(X) lb. per acre of corn fertilizer as 
5-10-5, 5-S-7, or 3-12-6 in hills, or twice as much broadcast; planting 5-7 lb. of 
seed per acre—one seed 1 in. deep, 18 in. apart in 3 ft. rows*—about corn planting 
time, a good variety as Mammoth Russian, cutting off the heads September 16-30, 
and drying on boards or dry ground about 2 weeks. Seed yields should average 1 
ton per acre in Massachusetts, although as much as 2 tons per acre has been ob- 
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tained in station tests. Up to 19 tons of silage were made per acre, comparable 
with corn. Sunflowers have had no effects on the soil detrimental to following 
crops even with tobacco, very sensitive to preceding crop, in experiments in the 
Connecticut Valley, Sunflower stalks chopped fine with a silage cutter made very 
good litter for poultry. 

Emerald, new type of sweetclover, K. F. Manke and W. H. Friend. (Tex. 
Expt. Sta.). (Seed World, 56 (1944), No, 3, p. 8). —Emerald, a new white-blos¬ 
somed annual sweetclover developed at the Weslaco (Tex.) Substation, has dis¬ 
tinctive green seed, has finer stems and more branches, and is leafier than Hubam. 
Emerald showed much greater recovery than Hubam after close grazing near 
Bishop and was pastured long after Melilotus indica had matured. This sweet¬ 
clover has yielded less total forage than Hubam, yet it is a hay and grazing plant of 
better quality and should replace Hubam wherever annual sweetclovers are used 
for forage, particularly in irrigated sections. The new sweetclover was derived 
by selection among the progeny of a cross made at Lincoln, Neb., between Hubam 
and a many-stemmed, crown-branching, leafy, green-seeded, white-blossomed, 
biennial sweetclover selected at Brookings, S. Dak., in 1935. 

Soil treatments for winter wheat: A summary of field experiments, L. B. 
Miller and F. C. Bauer (Illinois Sta. Bui. 503 (1944), pp. 175-211, Ulus. 14 ).— 
Experiments involving winter wheat on soil fields (E. S. R., 78, p. 479) distributed 
over Illinois and in cooperation with farmers, concerned witli treatment systems to 
improve productivity, direct fertilizer application at planting and their combinations 
are reviewed and summarized. 

Suggestions to growers based on the findings include choice of adapted varieties 
(E. S. R., 91*, p. 411). Rotations should provide a moderate supply of nitrates and \ 
organic matter in the soil at seeding time. On soils moderate or low in productivity, 
wheat may be grown after legume or sod crops, but on fertile soils it had better 
follow a small grain. Liming of acid soil is needed for a good growth of soil¬ 
building legumes, considered a good source of N. For P-deficient soils (E. S. R., 
87, p. 640), application of 1,000 to 1,500 lb. of rock phosphate per acre every 8 to 12 
yr. is recommended. Superphosphate or other P carriers have given best results 
when applied in small quantities for each responsive crop in the rotation. Drilling 
P or PK fertilizers is eflective on soils low in these nutrients. Standard grades, as 
20-percent superphosphate and 0-20-10, may be drilled at rates of 100 to 150 lb. 
per acre at .seeding time. If broadcast, the fertilizer should amount to 200 to 
250 lb. and applied before seeding and mixed with the surface soil. K, where 
needed, may be supplied by 100 to 250 lb. of potassium chloride broadcast at seed¬ 
ing time, the optimum rate depending on degree of deficiency and the way other 
crops in the rotation are fertilized. With wheat sown after a late-maturing crop, 
as' soybeans, temporary P deficiency may develop and justify drilling superphosphate 
• or mixed fertilizers even on soils otherwise well supplied with available P. Early 
spring applications of 100 to 125 lb. of ammonium sulfate per acre, or its N equiva¬ 
lent in other carriers, have given good returns on N-deficient soils. Top dressing 
with nitrate fertilizers on fertile land is usually ineffective and may cause lodging. 
Where lodging is a serious problem, as on soils high in nitrates, stiff-strawed wheat 
varieties should be grown. Under Illinois conditions hazards from winterkilling 
and drought and from insect and disease injury have been materially reduped and 
yield and quality increased by good soil management. 

The effect of level of soil fertility on wheat quality, W. W. Worzella. (Ind. 
Expt. Sta.). (Cereal Qhem,, 21 (1944), No. 2, pp. 107-119). —Determinations of 
test weight, kernel size, gluten strength, granulation, carotenoid pigment, crude 
protein, and ash data for the five varieties of wheat grown on three levels of soil 
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fertility at each of three locations 1937-41 (E. S. R., 89, p. 212) showed that in 
general wheat quality improves as soil fertility increases. Wheat produced on well- 
fertilized plats was stronger in gluten, lower in carotenoid pigments*, and higher in 
flour yield than that on plats low in fertility. Variety caused greatest variations 
and had most influence in producing differences in components of quality studied. 

[Evaluating quality of wheat varieties] {Cereal Chem., 21 {1944), No. 1, pp. 
2S-^4y Ulus. 8). —Papers in this group concerned with evaluating the quality of 
wheats by means of the mixograph include Varietal, Station, and Seasonal Effects 
Upon Some Properties of Mixogranis Made From Hard Red Spring Wheat 
Flours by Various Mixing Methods, by R. H. Harris, L. D. Sibbitt, and M. 
Elledge (pp. 38-48) (N. Dak. Expt. Sta.) ; The Use of the Mixogram in Evalu¬ 
ating Quality in Soft Wheat Varieties, by V. H. Morris, C. E. Bode, and H. K. 
Heizer (pp. 49-57) (U. S. D. A. and Ohio Sta.); and Sifted Wheat Meal 
Mixograms for Selecting Soft Wheat Varieties, by C. A. Lamb (pp. 57-64) (Ohio 
Sta.). 

How wheats behave in competition with one another, L. R. Waldron {North 
Dakota Sta. Birno. Bui, 6 {1944), No. 6, pp. 7-14). —Group B of five varieties of 
wheat did best when grown competing in alternate rows with the lower yielding 
group A of five varieties, especially in April 17 and May 3 seedings. Group A 
wheats, however, did best when not competing with group B wheats with the above 
seeding dates. The different t 3 'pes of competitive effects were measured in terms 
of yield, in number of heads per meter of row, and in milling and baking behavior. 
As a practical conclusion, it is suggested that a wheat which can stand up under 
strong competition with other varieties is probably able to maintain its yielding 
capacity in competition with weeds, or other unfavorable conditions, better than 
a less vigorous wheat. Wheats apparently must be tested for behavior under 
competitive conditions. 

The Pusa wheats: The wheat-breeding work of the Imperial Agricultural 
Research Institute, B. P. Pal {Empire Jour. Expt. Agr., 12 {1944), No. 46, pp. 
61-73). 

The effect of rains on mature wheat, C. O. Swanson {Northwest. Miller, 219 
{1944), No. 2, Sect. 2, pp, 6a-9a). —Experiments at the Kansas Experiment Station 
in which wheat was exposed to light rains and to artificial wetting showed that 
important changes in physical properties take place when wheat is wetted by rain 
after it is once dried. The test weight is lowered, exteriors of the kernels become 
a dull yellow in color, and the endosperm is changed from a vitreous to a mealy 
condition. Varietal differences in resistance to change due to exposure were 
evident. These changes, however, do not bring about any decrease in flour yield or 
impair flour quality. Loaf volumes and loaf textures were as good from the sam¬ 
ples subjected to rains as were those of loaves made from flours of wheats not 
subjected to rain. * 

Factors that influence the physical and other properties of wheat.—V, Effect 
of frequent rains accompanied by storms on Blackhull, Chiefkan, and Tenmarq, 
C. 0. Swanson. (Kans. Expt. Sta.). {Cereal Chem., 21 {1944), No. 2, pp. 
126-140, Ulus. 1). —Frequent rains accompanied by storms during heading and 
ripening of wheat had the same general effects of the smaller rains mentioned above. 
Greater mechanical losses in the field caused by the larger rains were not reflected 
in wheat finality. 

Factors that determine wheat protein, M. A. McCall. (U. S. D. A.). 

{Northwest. Miller, 219 {1944), No. 11, Sect. 2, pp. 3a, 7a-10a). —Reasons for 
variation in protein content of wheat are discussed with particular consideration to 
climatic and regional differences, type and variety of wheat, soil fertility level. 
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soil N and Ca,. location of nitrates in the soil, effects of rainfall and irrigation 
on nitrification, carbohydrate synthesis, and plant? diseases. 

A preharvest survey of the protein content of western Canadian wheat of the 
1943 crop, J. A. Anderson, K. W. Neatby, and I. Levi {Cereal Chem., 21 {1944), 
No. 4, pp. 282-295, Ulus. 6). —The protein content of the 1943 crop of western 
Canadian wheat, studied with 1,504 samples collected by country elevator agents 
just before harvest, was compared with results by a postharvest survey made with 
5,645 samples taken from grain delivered by farmers to country elevators. The 
preharvest protein map of Manitoba, Saskatchewan, and Alberta resembled the 
postharvest map much more closely than it resembled corresponding postharvest 
maps for any of the preceding 16 yr. A correlation coefficient of 0.93 was obtained 
between the pre- and postharvest data for the mean protein levels of crop districts. 
Preharvest data gave 13.55 percent for the protein content of the whole crop, and 
the postharvest data 13.43 percent. 

The effect of variations in Canadian spring wheat on the thiamine and ash 
of long extraction flours, A. Hoffer, A. W. Alcock, and W. F. Geddes. (Minn. 

Expt. Sta.). {Cereal Chem., 21 {1944), No. 3, pp. 210-222, Ulus. 4). —Thiamine 
values for 383 samples of hard red spring wheat grown in western Canada in 
1941 ranged from 2.9 to 6.3 pg. per gram (1.32 to 2.86 mg. per pound with a mean 
of 4.56 pg. per gram (2.07 mg. per pound). Samples from Alberta were signifi¬ 
cantly lower and more variable in thiamine content than Saskatchewan or Manitoba 
samples. A significant positive correlation existed between protein and thiamine. 
Negative correlation between mean yield per acre and average thiamine content 
of western Canadian wheat crops was evident in data for three seasons. Relation¬ 
ship of thiamine content to ash content varied widely in wheats grown in different 
localities. Such variations are reflected in thiamine-ash ratios of long extraction 
flours, with the result that some commercial mills have more difficulty than others 
in producing such flours within specified ash and thiamine limits. See also an 
earlier note (E. S. R., 89, p. 65). 

Effect of environment during the growth and development of wheat on the 
baking properties of its flour, R. M. Sandstedt and K. Fortmann. (Nebr. Expt. 

Sta.). {Cereal Chem., 21 {1944), No. 3, pp. 172-188, Ulus. 4). —The Turkey, 
Nebred, Tenmarq, Cheyenne, Blackhull, and Chiefkan varieties of hard winter 
wheat were markedly affected in baking properties by the environments in which 
grown. All varieties from one locality showed high absorption, from a second 
locality poor handling properties, from others shorter or longer than normal mixing 
requirements, and from still others exceptional loaf volume potentialities. These 
variations from expected behavior were largely independent of protein content. 
Quality in some wheats seemed practically independent of protein content, while 
in others it declined as protein content increased. Varieties tended to respond 
similarly to environmental 'changes, yet degree of response was determined by in¬ 
dividual variety. Those with low loaf volume potentiality gave least loaf volume 
response to changes in environment, while wheats with high loaf volume potentiality 
gave the greatest responses. The same held true for mixing requirement. Corre¬ 
spondingly, varietal differences in loaf volume were greatest in localities producing 
flours with largest loaf volume potentialities, and differences in mixing requirement 
between varieties were greatest in localities producing longest mixing requirements. 
Blending efficiency of flour protein, while largely dependent on variety, may be 
affected materially by environment and in some varieties may decrease as protein 
content rises. 

Noxious and other tad weeds of Iowa, E. P. Sylwester and R. H. Porter 
{Iowa Sta. Bui. P64 {1944), pp. 49-144, Ulus. 60). —Practical information is pre¬ 
sented on the weed problem, weed classes, characteristics of 52 of the most injurious 
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weeds of Iowa, and principles and methods of weed control involving management 
and cropping practices, pasturing,®burning, and chemicals. 

Variations in kinds of weeds from year to year, O. A. Stevens {North Dakota 
Sta. Bimo. BuL, 6 (1944), No. 6, p. 6). —Russian-thistle, very predominant by 
1934, thinned out since 1936 and has not not since become proninent even in the 
drier parts of the State. Perennial sowthistle, a menace after the wet year of 1916, 
nearly disappeared during the dry period, probable due to drought, weed control, 
and grasshoppers, but has been recently reappearing in many places. Marsh yellow 
cress (Rorippa pahistris) and the docks (Runiex spp.) have shown a direct response 
to the wetness of last yeear in the Red River Valley. 

Nature and rate of development of root system of Apocynum cannabinum, 
J. C. Frazier. (Kans. Expt. Sta.). (Bot Gas., 105 (1944), No. 4, pp. 463-470 
ilhis. 5).—The root system of well-established dogbane plants consisted of the 
original root (primary vertical) and one to many permanent lateral roots which 
continued to grow horizontally and on which arose roots either growing downward 
directly, or after short horizontal growth, becoming secondary vertical roots. 
Plants spread horizontally by means of these permanent lateral roots. Permanent 
laterals of the first order arose on the primary vertical root. Branch lateral roots 
(second order) arose on the permanent lateral roots of the first order. In a similar 
manner permanent lateral roots of the third order arose on those of the second, 
and those of the fourth order on those of the third, etc. Injury or too severe 
competition was found to prevent extensive lengthwise growth of lateral roots of 
any order. Plants spread radially 11.67 ft. and reached a depth of 7 ft. in a 
growing season of 28 weeks. Source of shoot development, other than from the 
plumule, was from root-borne buds which produced shoots directly (if at the 
ground line), or rhizomes (if below ground) which in turn gave rise to leafy 
shoots. Shoot development of old plants was wholly from root-borne buds. In 
general type of development, dogbane exhibits certain similarities to and certain 
differences from field bindweed, hoary cress, and Russian knapweed. 

Relation of cultivation to depletion of root reserves in European bindweed at 
different soil horizons, A. L. Bakke, W. G. Gaessler, L. M. Pultz, and S. C. 
Salmon. (Iowa Expt. Sta. coop. U. S. D. A.). (Jour. Agr. Res. [t/. ^.], 69 
(1944), No. 4, pp., 137-147, Ulus. 3). —Effects of cultivation on root quantity and 
root reserves (E. S, R., 81, p. 786) in Convolvulus arvensis at different depths in 
the soil was studied at Cherokee, Iowa, 1938-40, on heavily infested land. Excava¬ 
tions 5 by 5 ft. were made to 6- to 8-ft. depths three to four times a year. A 
high concentration of available carbohydrates (sugars and starch) was present in 
the lower soil levels and a concentration of roots in the upper levels, respectively 
increasing and decreasing with depth. Cultivation resulted in a gradual and con¬ 
tinuous reduction in the concentration and depletion of the quantity of total avail¬ 
able carbohydrates, a decrease in root quantity, and eventually in death of bind¬ 
weed plants. It first affected concentration of carbohydrates, depletion in root 
weight* being mainly due to loss of carbohydrates. For accuracy the picture of root 
reserves in bindweed should include both concentration of carbohydrates and root 
quantities in all soil horizons in which appreciable root quantities exist. Since the 
greater proportion of roots and available carbohydrates are in the upper layers of 
soil, a close approximation may be obtained by sampling the upper 2 ft. only. 
See also a previous note (E. S. R., 91, p. 413). 

The herbicidal action of 2,4 dichlorophenoxyacetic and 2,4,5 trichlorophenoxy- 
acetic acid on bindweed, C. L. Hamner and H. B. Tukey. (N. Y. State Expt. 
Sta.). (Science, 100 (1944), No. 2590, pp. 154-155). —Effects of these chemicals 
when sprayed on bindweed (Convolvulus arvensis) and other weeds indicated their 
possible values as herbicides. 
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The blackberry or bramble (Rubus fruticosus L.), G. R. W. Meadly (Jour, 
Dept. Agr. West. Austral.^ 2. ser., 21 (1944), No. 1, pp. 17-28, Ulus. 7).—Experi¬ 
ments compared effects and costs of different concentrations of various chemicals 
and results of certain cultural measures in association with pasture establishment. A 
S-percent solution of sodium chlorate was the most effective chemical used, but even 
after application of 625 lb. per acre in five sprayings over 3 yr., a few weak plants 
still remained. The cost would be prohibitive except for limited areas. Although 
a weak solution of sodium arsenite had little permanent effect, it caused drying of 
above-ground portions, thus facilitating the burning of tlie canes. When blackberry 
growth is high, destruction or removal of canes is necessary before affected areas 
can be plowed. Pasture establishment and subsequent judicious grazing, besides 
being more effective and cheaper than chemicals, increased productivity of a heavily 
infested area from a negligible quantity to that of a good permanent pasture. 

HORTICULTURE 

Southern horticulture, H. P. Stuckey (Atlanta, Ga.: Turner E. Smith & Co., 
1944, pp. 688-\‘, Ulus. 186). —This comprehensive text, prepared by the director of 
the Georgia Experiment Station, presents practical information on the growing and 
handling of fruit and vegetable crops under southern conditions. 

Vegetable and small fruit growing in toxic ex-orchard soils of central Wash¬ 
ington, C. L. Vincent (Washington Sta. Bui. 437 (1944), pp. 31, Ulus. 7).—An 
accumulation of water-soluble arsenic in the top 5 or 6 in. of soil in apple orchards 
that have been sprayed with arsenate of lead for many years has caused a toxic 
condition which interferes with the agricultural use of the land following tree 
removal. Studies on established plots in the Wenatchee district showed that vege¬ 
table species differed markedly in their tolerance to arsenic. The most tolerant 
si>ecies were asparagus, potatoes, tomatoes, carrots, tobacco, dewberry, grape, and 
red raspberry. Even these croi)s were improved when two or more crops of rye 
were grown and plowed under before the vegetables. Crops with little or no toler¬ 
ance included snap beans, lima beans, onions, peas, and cucumbers. Some crops, 
like sweet corn and strawberries, showed considerable tolerance when grown in 
heavy types of soil. There appeared to be differences in tolerance between varieties 
within a species. 

Cow manure, as well as plowed-under rye, was beneficial in reducing the parts 
per million of water-soluble arsenic in the soil. Api)lications of ammonium phos¬ 
phate reduced the parts per million of soluble arsenic. The author suggests the 
possibility that certain deep-rooted plants such as grapes, red raspberries, and 
dewberries are tolerant because their roots are located below the more toxic layers 
of soil. 

Some effects of waxing on weight loss from oranges and certain vegetables, 

E. G. Hall and S. A. Trout (Jour. Austral. In.^t. Agr. Sci., 10 (1944), No. 2, 
pp. 80-82, Ulus. 2). —The loss in weight during storage in oranges, carrots, turnips, 
and cucumbers was reduced by dipping them in a wax emulsion and allowing them 
to dry by free exposure to the air. With i)otatoes, there was no significant effect of 
waxing on weight loss. Assuming that a reduction of 40 percent in the rate of 
weight loss would be well worth while, a concentration of only 2.5 percent "of wax 
would be satisfactory for oranges. For carrots and turnips the effective wax 
concentration consistent with cost would be between 7.5 and 10.0 percent. Waxing 
retarded the yellowing 5f cucumbers as well as reducing weight losses. 

Disease-resistant and hardy varieties of vegetables, V. R. Boswell. (U. S. 
D. A.). (Natl. Hort. Mag., 23 (1944), Nos. 2, pp. 59-63; 3, pp. 138-143).—Tht 
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author outlines briefly the history o£ the development of diseaSe-resistant varieties 
of vegetables, points out their significance to American horticulture, and discusses 
some of the accomplishments specifically. 

Germination of lettuce seed at high temperature stimulated by thiourea, R. C. 
Thompson, (U. S. D. A.). (Scimce, 100 (1944), No. 2589, p. 131). —Portions 
of 10 different lots of lettuce seed were soaked in a 0.5-percent solution of thiourea 
in Petri dishes in darkness in a constant temperature chamber at 18® C. for 7 hr. 
After treatment, the seeds were washed in tap water and then dried in diffused 
light. Laboratory tests made 10 days later showed the treated seed capable of 
strong germination, average 87.2 percent, at 33®-35°. At these same temperatures, 
untreated seed of the same original lots averaged less than 1 percent germination. 
Favorable results from thiourea treatment were obtained also with lettuce seed 
planted in warm soil. 

Inbreeding and heterosis and their relation to the development of new varie¬ 
ties of onions, H. A. Jones and G. N. Davis. (Coop. Calif. Expt. Sta.). 

(U. S. Dept. A(jr., Tech. Bui 874 (1944), pp. 28, ilhis. cV).—From 1922 to 1934 
six varieties of onions were inbred for one to six generations. Although in some 
years certain inbred lines yielded as much as the parental variety, there was in gen¬ 
eral a decline in production with inbreeding, particularly evident in the first genera¬ 
tion. Many of the inbreds were superior to the parents in certain characters, 
including keeping quality, bolting habit, and uniformity in size, shape, and color. 
Although vigor could be often increased by crossing inbred lines, quantity produc¬ 
tion was not feasible because of the need of emasculation. The development of a 
male-sterile line of Italian Red 13-53 made ix)ssible crosses’ with various commercial 
varieties without the necessity of emasculation, and one hybrid has been introduced 
as California Hybrid Red No. 1. The male-sterile character of Italian Red 13-53 
has by the technic of backcrossing been incorporated into a number of commercial 
varieties so that this character can be perpetuated in the seed. Backcross popula¬ 
tions of crosses between male-sterile and certain male-fertile lines are always 100 
percent male-sterile, and these can be used in tlie production of hybrid seed. The 
details of methods of technic are set forth with information of the effects of in- 
breeding on various' characters in several varieties, Yellow Danvers Flat, Yellow 
Globe Danvers, Ebenezer, Australian Brown, Italian Red, etc. 

Control of European corn borer and ear smut on sweet corn with dusts and 
sprays, B. B. Pepper and C. M. Haenseler (Nczu Jersey Stas. Cir. 486 (1944), 
pp. 14). —The two most important pests of sweet corn in New Jersey are the 
European corn borer and corn smut. Information is presented on the life history 
of both of these pests and on accepted methods of control. A most valuable observa¬ 
tion was that, despite the fact that the corn borer is an insect and corn smut a 
fungus, the same spray or dusting materials were effective in control of both. 
Marked reduction in ear smut was obtained from the use of dusts containing either 
rotenone or nicotine as the active agent. Equally good results were obtained with 
power and hand dusters when used proiierly. The possibility that smut is dis¬ 
seminated by some unknown insect is to be investigated by growing and treating 
corn plants in the absence of insects. 

Selecting tomato varieties for Vermont, C. H. Blasberg (Vermont Sta. Pam. 
10 (1944), pp. 7). —Accompanied by brief cultural suggestions, information is pre¬ 
sented on results of variety tests conducted in the summers of 1942 and 1943. 

Influence of phosphorus supply and the form of available nitrogen on the 
absorption and distribution of phosphorus by the tomato plant, W. S. Breon, 
W. S. Gillam, and D. J. Tendam. (Ind. Expt. Sta.), (Plant Physiol., 19 (1944), 
No. 2, pp, 495-506, Ulus. 10). —Tomato plants grown with urea as the source of 
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nitrogen did not develop deficiency symptoms due to a lack .of phosphorus as soon 
as did plants which received nitrate nitrogen. This was true of plants grown at 
pH 4.8-5.0 and at 6.8~7.0, although the symptoms were slower in developing at the 
more acid level. Plants furnished urea at pH 6.8-7.0 made much better growth 
than at pH 4.8^S.O, The uptake of phosphorus was measured by the radioactivity 
technic. Tomatoes which received urea absorbed P at a greater rate than did plants 
which received nitrate N. The delay in the appearance of P deficiency symptoms 
in the urea-supplied plants is attributed to their increased P reserve rather than to 
a partial breakdown in their nitrate reduction mechanism. P-deficient plants were 
shown to absorb P at a greater rate than did normal plants grown in the same solu¬ 
tion. Apparently the various P compounds of the plant were synthesized in about the 
same proportions by the P-deficient plant as by the normal plant but at a greater 
rate. 

Speed sprayer is big labor saver; works best on medium high trees, F. N. 

Fagan, D. E. H. Freak, and H. J. Miller {Pennsylvama Sta, Bui. 446^ Sup. 3 
(1944), pp. 2-3, Ulus. 3). —The use of a speed sprayer resulted in a crop of fruit 
almost free from insect damage and with only moderate fungus injury. Labor 
costs were cut approximately in half, and the materials were applied much more 
promptly. However, residue tests showed that spray coverage was not as good 
in the tops as in the lower parts of the trees. The machine is described and its 
operation discussed. 

Physical characters of the skin in relation to apple fruit transpiration, S. A. 

PiENiAZEK. (R. I. Expt. Sta.). {Plant Physiol., 19 {1944), No. 3, pp. 529-536, 
Ulus. 1). —In studies with McIntosh, Baldwin, Golden Delicious, and Rhode Island 
Greening, apple varieties representing a wide difference in transpiration rates, there 
was observed no well-defined relationship between transpiration rate and thickness 
of the cuticle. Lenticular transpiration accounted for from 8 to over 25 percent 
of the total in the four varieties. The lenticels appeared to be more effective in 
transpiration directly after harvest than later in storage. The number and size of 
the lenticels was not correlated with the rate of transpiration. Surface russeting 
increased greatly the rate of water loss. The waxy coating on the skin was found 
highly important in diminishing water loss. Golden Delicious, with an insignificant 
wax coating, had a high transpiration rate. Wiping fruits tended to increase water 
loss by removing some of the surface wax. 

Preparing apples for market and their sale, A. E. Murneek and H. H. Baker 
(Missouri Sta. Cir. 295 {1944), pp. 20, Ulus. 5). —Timely information is given on 
various factors in the harvesting and handling of apples, including determination of 
proper stage maturity for picking summer and winter varieties, spot picking, use 
of preharvest sprays to prevent early dropping, management of the picking crew, 
removal of spray residues, grading, storage requirements to maintain frqit in good 
conditions, methods of selling apples, consumer preferences, etc. 

The growth of young peach trees under different systems of soil management, 
A. D. Hibbard. (Mo. Expt. Sta.). {Anter. Soc. Hort. Sci. Proc., 44 {1944), pp. 
66-70, Ulus. 1). —Of a number of types of soil management tried in a young Elberta 
orchard, those tilled at intervals of about 2 weeks from April 1 to September 1, 
when a cover of winter rye or barley was sown, made the most growth and those 
receiving only one cultivation yearly made the least growth. As a group,"winter 
legumes produced larger trees than either summer legumes or mulches. The system 
employing vetch produced almost as rapid growth as did cultivation. Cowpeas 
proved best among summer legumes. The poorest growth of all occurred on the 
permanent lespedeza sod plots. Unfortunately some of the treatments that were 
most favorable to tree growth result also in severe soil and water losses. It is 
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considered possible that treatments that are unfavorable to young trees may be 
economical and practical in mature orchards. 

Over 100 varieties of peaches in test in station orchard, T. H. Jones (Miss. 
Farm Res. [Mississippi 7 (1944), No. 8, p. 7). —A total of 44 varieties 

fruited in 1944, beginning with the Eubanks variety picked May 24 and closing with 
Late Elberta on August 10. The more satisfactory varieties for Mississippi are 
listed. 

Ripening Washington-grown Elberta peaches for canning, A. M. Neubert 
and M. K. Veldhuis. (Wash. Expt. Sta. coop. U. S. D. A.). (Fruit Prod. Jour, 
and Amer. Mfr., 23 (1944), No. 12, pp. 357-360, 379, 381). —Freestone peaches 
intended for commercial canning in the Pacific Northwest are said to be harvested 
usually in the firm ripe state and stored until they attain canning ripeness. In 
studies involving different temperatures and relative humidity conditions, Elberta 
fruits held at 75° F. developed usually a better flavor than those held at higher or 
lower temperatures. The flavor of peaches ripened in open boxes at room tempera¬ 
tures (70°~80°) was equal to that of fruit ripened in cabinets at 75°, but such fruit 
was lighter in color. At 75°, relative humidity dic^ not appear to be critical over 
a range attained ordinarily in commercial storages in Washington. Rate of ripening 
was, as expected, accelerated by rises in temperature. 

' The beach plum, its written record, G. Graves (Natl. Hort. Mag., 23 (1944), 
No. 2, pp. 73-97, Ulus. 2). —This comprehensive account discusses the botany and 
distribution of the beach plum, the history of its utilization since early colonial times, 
efforts toward horticultural improvement, chemical composition, literature, etc. 

Pruning studies with boysenberries, T. H. Jones (Miss. Farm Res. [Missis¬ 
sippi .S'/a.], 7 (1944), No. 8, pp. 1, 2). —Information is presented on the growth 
habits and pruning requirements of the boysenberry. Two methods of pruning, (1) 
in which the fruiting canes are removed after harvest and (2) in which all top 
growth is cut away following harvest, are under study. 

Currant and gooseberry culture in Ohio, W. P. Judkins (Ohio Sta. Bimo. Bui. 
230 (1944), pp. 243-245). —Brief information is presented on varieties, propagation, 
planting, fertilizers, culture, control of pests, etc. 

Relation of the production of an active emanation to respiration in the avocado 
fruit, H. K. Pratt and J. B, Biale. (Univ. Calif.). (Plant Physiol, 19 (1944), 
No. 3, pp. 519-527, Ulus. 7). —Observations on the carbon dioxide evolution of 
Puerte and Nabal avocados held at 5°, 15°, and 25® C. (41°, 59°, and 77° F.) 
showed a very pronounced climacteric at the upper two levels and no well-defined 
increase at 5° C. Associated with the climacteric rise was the production of an active 
emanation, presumably ethylene, as indicated by the response of etiolated pea seed¬ 
lings. Although there was no obvious climacteric rise at 5®, a cycle of emanation 
production was observed after which the fruit showed a postclimacteric carbon 
dioxide response when transferred to a higher temperature. Treatment of pre¬ 
climacteric fruit with ethylene caused an earlier onset of the climacteric rise and 
more uniform softening. 

Stuciies on nutrition as qualified by development in Musa cavendishii Lambert, 

W. A. T. Summerville (Queensland Jour. Agr. Sci., 1 (1944), No. 1, pp. 1-127, 
Ulus. 45). —As a basis for sound fertilizer treatments studies were made of the 
growth and fruiting habits of the Cavendish banana. The number of leaves produced 
in a given period is governed largely by climate, but the area of leaf surface is an 
index to nutritional status. The development of the plant was divided into three 
stages, (1) purely vegetative increase, (2) in which both floral and vegetative parts 
are produced, and (3) devoted largely to the maturation of the fruit. Valid com¬ 
parisons between plants can be made only when they kre in the same developmental 
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stage. For most questions involving nutrition, banana plants yield as much informa¬ 
tion within about 3 mo. from planting as during their entire life. Various climatic 
factors were found to play an important role in determining both rate of development 
and number of fruit. Ag^ of plant was also shown to affect the number of fruits. 
Climatic effects must be assessed in measuring the effect of fertilizers. A fertilizer 
may have an adverse effect on yield by causing the plant to develop its fruit in an 
unfavorable part of the year. Time of planting may also influence yield. Potassium 
accelerated development while nitrogen and phosphorous- had no quantitative effects. 

Citrus research in Southern Rhodesia, W. J. Hall (Ann. Appl. Biol, 31 
(1944), No. 2, pp. 164-166). —A general survey, including diseases and insect pests 
and soil problems. 

Effects of rootstock and environment on the composition of oranges and 
grapefruit, W. B. Sinclair and E. T. Bartholomew [Hilgardia [California Sta.], 
16 (1944), No. 3, pp. 125-176, Ulus. 18). —Over a period of 7 years, observations 
were made on the composition of fruits of Valencia and Washington Navel oranges 
and Marsh grapefruit grown on various rootstocks and under different environments. 
Based on changes in soluble constituents, it was found that Valencia oranges grown 
at Riverside (inland) matured slightly in advance of those grown at Tustin (coastal 
district). Apparently the additional amount of sunshine and higher average tempera¬ 
tures at Riverside favored increased photosynthetic activity and consequent accumu¬ 
lation of carbohydrates. With all three varieties, the highest amount of chemical 
substances in peel, pulp, and juice of the fruit was found, usually, in samples- from 
trees on Morton and Savage citrange and trifoliate orange rootstocks. The lowest 
contents were recorded in fruits from trees on rough-lemon stock. Total sugars 
and acids, as percentages- of the total soluble solids in the juice of fruit samples 
from the different rootstocks, bore no relation to the mineral constituents. There 
was a high correlation between total soluble solids and total sugars in both the 
Valencia and Washington Navel oranges. The fraction of total soluble solids exist¬ 
ing as- total sugars was not influenced by the rootstock. The dry matter, as a 
percentage of the fresh weight, was significantly higher in the peel, pulp, and juice 
of Valencia fruits from Riverside than in those from Tustin. The total ash, on 
a dry-weight basis, in peel, pulp, and juice was about the same in fruit from both 
places. In grapefruit the mean dry matter and total ash were significantly higher 
in the peel and pulp of Brawley-grown than in Riverside fruit. Information is 
offered on the distribution of inorganic materials- such as calcium and magnesium. 

FORESTRY 

Forest land ownership in Louisiana and its influence on timber production, 

A. D. Folweiler (Louisiana Sta. Bui 377 (1944), pp. 56+, ilhis. 7).—Title to the 
forest land of Louisiana is held largely by private owners with only about 12 percent 
under control of public agencies. The task of increasing the fund of lumber in the 
State rests, therefore, mainly with private owners. Louisiana forest lands can be 
grouped into three important types: (1) Loblolly-shortleaf, (2) longleaf-slash, and 
(3) Mississippi bottomland hardwoods. There are in the three types, respectively, 
approximately 3,000, 1,000, and 3,000 ft. board measure of sawlogs per average acre. 

In the nine parishes that were studied intensively there were almost 16,000 owners 
who held title to slightly more than 3,000,000 acres of forest land. The average 
areas held per owner in the above three types were respectively, 150, 213, and 63(^ 
acres. The task of increasing Louisiana timber is made difficult by the small hold¬ 
ings and the heterogeneous nature of forests. Little use has been made of the 
Reforestation Tax Act of 1924. 
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Particular attention was devoted in the study to the loblolly-shortleaf pine type 
of forest land. In 1943, this type was producing at less than one-half its* potential 
capacity. However, the complicated ownership picture makes difficult the develop¬ 
ment of a unified plan for managing such areas. The State has a social responsi¬ 
bility in reconciling the divergent views of forest landowners. A plan is set forth 
for achieving this objective. The situation on the longleaf-slash pine and bottom¬ 
land hardwood types of forest land are also discussed, and plans for improvement 
are set forth. 

A ten-year ecological study of adjoining grazed and ungrazed woodlands in 
northeastern Ohio, C. A. Dambach. (Ohio State Univ.). (Ecol. Monog., 14 
(1944), No. 3, pp. 255-270, Ulus. 9 ).—In the 10 years following discontinuance of 
grazing in a sugar maple woodlot in Geauga County, Ohio, there was a marked 
restoration in the flora and fauna population and an increase in (economic returns 
as compared with an adjacent area upon which pasturing was continued. Seedling 
trees became established in large numbers in the third season following fencing. In 
the eighth growing season there were nearly 80,000 seedling trees per acre in the 
protected area. Sugar maple seedlings dominated, but there were 18 other species 
present in small numbers. The development of herbaceous and shrubby species 
followed a similar pattern and there was a notable increase in leaf litter in the 
ungrazed area. Birds and mammals also increased in number and kinds. The 
average yearly income from the sale of maple products was $10.67 more per acre 
in the protected than in the grazed areas. 

Volunteers in Ohio forest plantations, R. R. Paton. (Ohio Expt. Sta.). 
(Jour. Forestry, 42 (1944), No. 6, pp. 420 422, Ulus. 2 ).—A survey of over 2,500 
plantations in various parts of Ohio showed that 76 percent had volunteers averaging 
541 per acre. The number of volunteers tended to increase up to 25 yr. of age, 
after which there was a decrease. One of the chief factors involved in the estab¬ 
lishment of volunteers was the availability of seed. The species of volunteers varied 
greatly in relative abundance in the different regions of the State, with elm, cherry, 
hawthorn, white ash, and sugar maple taking the lead for the State as a whole. 
Birds and wind ranked high as distributors of seed. 

Watering plantation trees, R. H. Weidman and C. R. Berriman. (U. S. D. A. 
coop. Univ. Calif.). (Jour. Forestry, 42 (1944), No. 6, pp. 435-437 ).—Distinct 
advantage was obtained from watering plantations in the foothills' of the Sierra 
Nevada range, where summer rainfall was almost zero. Mulching with needle litter 
was valuable as a supplement to watering, particularly to moderate or light watering. 
Although the watering of extensive forest planting is not feasible, it is believed that 
watering during the first season would be worth while in the case of farm forests, 
windbreaks, erosion-control plantings, and arboretums. 

Tree planting and soil erosion control in the Southwest, R. E. Wilson. 
(U. S. D. a.). (Jour. Forestry, 42 (1944), No. 9, pp. 66S-673).—At the head of 
the list of trees for planting in the Southwest for soil erosion control is the native 
cottonwood, on account of its hardiness and resistance to drought. Where there is 
sufficient water, willows rank high because of their rapid early growth. The best 
willow is Salix fragilis, which is capable of making 6 to 8 ft. of growth per year 
in its’ early period. The Russian-olive has much value because of rapid growth, 
resistance to alkali, and capacity to form thick sturdy stands. The evergreen 
tamarisk, or Athel tree, of Mediterranean origin has much promise wherever an 
adequate supply of water is available. On the other hand eastern species such as 
elm, locust, ash, wild plum and Osage-orange are not promising in the Southwest 
because of slow growth and difficulty to establish. 
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Influence of aspen, young lodgepole pine and open grassland types upon 
factors affecting water yield, E. G. Dunford and C. H. Niederhof. (U. S. D. A. 
coop. Colo. State CoL). (Jomr. Forestry, 42 {1944), No. 9, pp. 673-677, Ulus. 2 ).— 
Conducted in 1942 and 1943 on the Fraser National Forest in north-central Colorado, 
this study indicated that from the standpoint of water available for streamflow, 
aspen and grass are probably superior to a dense coniferous forest. As compared 
with a dense stand of young pine, the aspen and open grassland types intercepted 
smaller amounts of precipitation. Erosion was no problem in any of the three types 
provided they received proper protection from misuse. Where water yield is the 
primary consideration, conversion to a coniferous forest by costly reforestation 
methods is scarcely justified. 

Slash pine produces viable seed north of its natural range, D. B. Rosenkrans. 
(Clemson Agr. Col.). {Jour. Forestry, 42 {1944), No. 9, p. 6S5). —In 1925 some 
580 slash pine seedlings were planted at Clemson College, S. C. In 1942 a few small 
but mature seed-producing cones were collected, but yielded no viable seed. Collec¬ 
tions in 1943 yielded some seed of fairly good germination. Thus slash pines 
growing 140 miles north of the natural range of the species were capable of repro¬ 
duction. 

Immersing seeds of species of Robinia in boiling water hastens germination, 

J. K. Wilson. (Cornell Univ.). {Jour. Forestry, 42 {1944), No. 6, pp. 453- 
454).—Seeds of the rose acacia {Robinia hispida) and of the clammy locust 
{R. viscosa) were submerged in boiling water for different periods. In the case of 
the rose acacia, immersion for 1 min. increased germination after 7 days from 0 to 80 
percent. Immersion for 5 min. did not injure the seed. Favorable results were 
obtained also with the clammy locust seeds immersed in hot water for 1 min. 

Two factors affecting rooting of red maple cuttings, L. J. Edgerton. (U. S. 
D. A.). {Jour. Forestry, 42 {1944), No. 9, pp. 678-679). —Greenwood cuttings 
taken from the lower half of the crown of young red maple trees, 10-20 ft. in height, 
rooted more readily than those from the upper half. The fact that cuttings from 
light fruiting female trees gave as high a rooting percentage as those from male 
trees indicated the absence of any genetic relationship to rooting capacity. 

Dunkeld larch in Ohio, R, R. Paton {Jour. Forestry, 42 {1944), No. 6^ pp. 
452-453). —Two stocks of the Dunkeld larch designated as Glamis and Atholl were 
sown at Wooster, Ohio, in the spring of 1931. The germination and growth of 
the Glamis larch was better from the start, and measurements on established plant¬ 
ings showed this difference to be maintained for several years. The Dunkeld larch 
made better growth than either of its parents, namely, the Japanese and European 
larches, planted nearby. However, this superiority was not enough to suggest that 
the Dunkeld larch will become an important factor in Ohio. 

Effect of fertilizer on planted black locust, D. DenUyl. (Ind. Expt. Sta.). 
{Jour. Forestry, 42 {1944), No. 6, pp. 450-451).' — Seedlings planted in the compact 
subsoil left after erosion on a typical Bedford silt loam were supplied with a 2-12-6 
fertilizer placed in the holes at time of planting. Survival was excellent in all 
treatments, which consisted of 0.5, 1.0, and 2.0 tablespoonfuls of fertilizer per tree. 
In the first season the fertilized trees had larger leaves, better color, and made better 
growth. Measurements in 1942 on trees planted in 1939 showed average heights 
of 15 and 10 ft. for the fertilized and unfertilized trees, resi>ectively. Diameter 
growth was also notably increased by fertilization. 

Ecotypic differentiation in red ash, J. W. Wright {Jour. Forestry, 42 {1944), 
No. 8, pp. 591-597). —In this second paper (see above) further information is pre¬ 
sented on the variations in ash seedlings grown in Massachusetts from seeds received 
from various localities* in the eastern United States and Canada. The more rapid 
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growing characteristics of the southern stock was offset by its lack of winter hardi¬ 
ness when grown in the north. 

Genotypic variation in white ash, J. W. Wright {Jour. Forestry, 42 {1944), 

No. 7, pp. 4S9-495). —Observations on young plants grown from seeds obtained 
from 28 localities in United States and Canada and sown in a nursery in the Harvard 
Forest, Petersham, Mass., showed the presence of at least three ecotypes. The 
northern ecotype from Pennsylvania to Michigan, New England, and northward 
had diploid, 2n ~ 46, chromosomes. These seedlings were resistant to winter injury 
in their first year. The southern and intermediate ecotypes contained a diversity of 
chromosome numbers, diploids, tetraploids, and hexaploids, and plants from southern 
seed were subject to severe winter injury. The intermediate ecotype, from the 
region of southern Pennsylvania and Ohio, suffered moderate winter injury. There 
is indicated the need of using northern-produced seed for northern plantings, and 
probably local seed would be desirable also in the southern region. 

Chemical composition of leaves in different parts of sugar maple trees, E. F. 
Wallihan. (Cornell Univ.). {Jour. Forestry, 42 {1944), No. 9, p. 684). —In 
late August 1941 three sugar maples of 50- 42- and 42-ft. heights were cut in 
the Arnot Forest, N. Y. I.eaf samples collected from the three trees were analyzed, 
and the results showed small but real differences between basal and tip leaves on 
a given twig with respect to percentage nitrogen and ])otassium contents. Leaves 
from the tops of the trees contained slightly lower percentages of nitrogen than 
did other leaves. 

The most variable element was calcium, but no consistent trends were indicated. 
The data suggest that a random sample of 50 to 100 leaves from the most accessible 
part of a tree would constitute a representative sample. 

Growth response in sugar maple following light selective cutting, W. M. 
ZlLLlGlTT. (U. S. D. A.). (Jour. Forestry, 42 {1944). No. 9. p. 680). —Taght 
selective cutting in a stand of sugar majde ranging from 10 to 23 in. d. b. h. and 
located in an experimental forest near Dukes, Mich., accelerated growth but did 
not change the form of the trees. The latter fact means that diameter measurements 
are a satisfactory index to growth and will give a reliable picture of performance 
following treatments. 

Cutting cycles in ponderosa pine, G. A. Pearson. (U. S. D. A.). {Jour. 
Forestry, 42 {1944), No. 8, pp. 575 Ulus. 7) - A sIikU’ of rreorfL taken on 

five large sample plats logged v30 or more years ago and measured periodically since 
that time showed that the rate of net increment rose during the fir.st 10 yr. after 
cutting and then declined so that in the third decade a level about 50 percent below 
that attained in the first decade was reached. When the trees that were 12 in. or 
above in diameter at the beginning of the record were separated from those that 
subsequently attained the 12-in. class, the decline of the former group was still 
greater. Mortality was only one of several contributing factors, with weakening 
by mistletoe, squirrel defoliation, and lightning injury important. Overstocking was 
also a cause. More frequent improvement cuttings appeared desirable. 

Conservation rides timber trail in Turtle Mountains, W. H. Paul and E. L. 
Worthington {U. S. Dept. Agr., Soil Coftserv., 10 {1944), No. 1, pp. 13-15, Ulus. 
5). — An account is presented of the organization and operation of a cooperative 
association formed to handle and market woodland products in northern North 
Dakota. 

Observations on the visibility of a small smoke, H. D. Ruck. (U. S. D. A. 

coop. Univ. Calif.). (Jour. Forestry, 42 {1944), No. 6, pp. 426-434, Ulus. 5 ).— 
Results of observations on a large number of standard small smokes given off by a 
smoke candle showed that under the best of conditions, namely, clear air, uniform 
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dark background, and small angle, the sun being low behind the smoke, the maxi¬ 
mum distance of visibility was somewhat less than 24 miles. The range decreased 
to varying extents with higher angles, lighter backgrounds, and hazier air. For 
a given haze concentration, smoke visibility against uniform backgrounds appeared 
to vary directly with the angle of illumination of the sun. 

DISEASES OF PLANTS 

The Plant Disease Reporter, [August 1, 7, and 15, 1944] {U, S, Dept. Agr., 
Plant Disease Rptr., 28 (,1944), Nos. 23, pp. 737-771; 24, pp. 773-807, Ulus. 5; 25, 
pp. 809-822, Ulus. 2). —In addition to brief seasonal survey notes from the 
Emergency Plant Disease Prevention Project relating to such crops as cereals and 
grasses, field legumes, potatoes, vegetables, fruits, special crops (e. g., fiber, sugar, 
tobacco), and miscellaneous plants, the above issues contain the following signed 
notes and articles: 

No. 23. —Survey of microflora of wheat seed from Minnesota, North Dakota, 
and South Dakota, by I. W. Tervet; flax disease survey in Minnesota and North 

Dakota, by H. H. Flor; cereal smut survey in Nebraska, by S. M. Pady; stem 

rust of wheat in the Dakotas, with notes on other wheat diseases, by I. W. Tervet; 
occurrence of potato late blight and other downy mildews in Massachusetts, by 
O. C. Boyd; carrot diseases in Idaho in 1943, by E. C. Blodgett; and the scab 
disease of violets, by H. H. Whetzel. 

No. 24. —Observations on X-disease and other diseases and injuries on peach 

in eastern New York, by D. H, Palmiter; virus and other diseases of stone fruits 

in western Colorado, by E. W. Bodine; diseases observed on stone fruits in central 
Washington, by L. W. Boyle; diseases and injuries reported on sour cherry in 
Wisconsin, by E. E. Honey, D. Moore, and C. Calavan; the dwarf bunt disease 
of wheat in Idaho in 1943, by E. C. Blodgett; damage by smuts to small grains 
in Illinois in 1944, by L. R. Tehon and G. H. Boewe; cereal disease survey in 
Nebraska, by S. M. Pady; cereal diseases in Montana, by C. M. Slagg; cereal 
diseases in Colorado, by E. W. Bodine; potato diseases in the Red River Valley 
and in east-central Minnesota, by I. W. Tervet; and tomato diseases in eastern 
Missouri, by T. W. Bretz. 

No. 25. —Summary of the tomato disease survey in central California, by H. L. 
Barnett; potato late blight survey in Weld County, Colo., by E. W. Bodine; purple 
top wilt of potato and the aster yellows virus in the Dakotas, by I. W. Tervet; and 
onion diseases in New York, by J. Niederhauser. 

Twenty-third annual report of the Canadian Plant Disease Survey, 1943, I. L. 
Conners and D. B. O. Savile (Canada Dept. Agr., Sci. Scrv., Plant Disease 
Survey Ann. Rpt., 23 (1943), pp. 122+, Ulus. 3).—Much the same general* plan is 
followed as in previous issues (E. S. R., 81, p. 796; 89, p. 681), but in this case 
the section on new and noteworthy diseases is presented in French fby R. O. 
Lachance) as well as in English. 

[Abstracts of bacteriological papers] (Jour. Bact., 48 (1944), No. 1, pp. 122- 
123). —Growth of Some Animal Pathogens on Wheat Roots (p. 122), and Growth 
and Overwintering of Plant Pathogenic Bacteria on Wheat Roots (pp. 122-123), 
both by S. Diachun and W. D. Valleau (Ky. Expt. Sta.). 

The generic names of bacterial plant pathogens, N. H. White (Jour. Austral. 
Inst. Agr. Sci., 10 (1944), No. 2, pp. 78-79).—Tht generic names used under 
four systems of nomenclature (Migula, Smith, Bergey, Dowson) are tabulated and 
discussed, and the chief points believed to favor the last are presented. The generic 
naming suggested by W. J. Dowson for bacterial plant pathogens (Corynebac- 
terium, Bacterium, Pseudomonas, Xanthomonas) has been adopted in Tasmania, 
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and a key to these amended genera developed by the author and used successfully 
during the past season is appended here. 

The term viniHferous, E. Carsner. (U. S. D. A.). {Phytopathology, 34 (1944), 
No. 8, pp. 765-766). —The author recommends that the term “viruliferous** be re¬ 
stricted to mean the status or condition of an insect vector in which it carries* 
a virus. Its use to describe plant tissue containing virus or virus-infected plants 
is discouraged. 

Nutrient interrelations in lime-induced chlorosis, R. C. Lindner and C. P. 
Harley. (U. S. D. A.). (Plant Physiol, 19 (1944), No. 3, pp. 420-439).— 
Lime-induced chlorosis of plants is distinguished from other types of iron chlorosis 
such as true Fe deficiency, upset Mg/Fe balance, and upset phosphate/Fe balance. 
Leaves affected with lime-induced chlorosis proved to be high in K but somewhat 
low in Ca and Mg, and it was not definitely established whether these nutrient rela¬ 
tions are associated with the cause or are a result of chlorosis. Data are presented 
on the distribution of Ca, K, Mg, P, Fe, and Mn in various fractions of green and 
chlorotic pear and apple leaves and of green and variegated spiraea leaves. The 
K was mostly water-soluble; Mg and Mn were either water-soluble or readily 
dissociated by 0.1 n HCl (except for the small amount of Mg present in the ether 
fraction as part of the chlorophyll molecule) ; Ca, P, and Fe, on the other hand, 
were distributed more generally in all fractions. Over half the Fe in the leaves 
examined was in a form insoluble in 1 N HCl, presumably as Fe-hematin, Fe- 
nucleoprotein, or other complex organics. Neither the total nor insoluble Fe nor 
that soluble in water, ether, alcohol, b N acetic acid, 1 n NH 4 OH, 0.1 n HCI, or 
1 N HCl was correlated with lime-induced chlorosis. Likewise, electrodialyzable 
Fe could not be so correlated. The Fe extracted by 0.5 n HCl was low in chlorotic 
leaves; the HCl had probably removed the Fe from an enzyme playing a role in 
chlorophyll formation. Lime-induced chlorosi.s is believed to be caused by a complex 
of cau.ses whose interrelations are not yet fully established. The data suggest that 
a relatively high K level induces chlorosis by replacing Fe on the enzyme responsible 
for chlorophyll formation, thereby inactivating the enzyme. There are 33 references. 

The relation of some chemical and physico-chemical factors to the initiation 
of pathological plaint growth, A. J. Riker. (Univ. Wis.). (Grozoth, 6 (1942), 
Stip., 4. Symposium Devlpmt. and Grozvth, pp. 105-117, ilfiis. 3). —This paper was 
presented at the Fourth Symposium on Development and Growth. For studying 
the factors associated with pathological plant growth, the author’s attention has 
been centered on crown gall (Phytomonas tumefaciens) and on comparable non- 
parasitic growths. Among the important factors bearing on this problem and 
studied jntensively are those concerned with (1) loss in pathogenicity of the cell- 
stimulating bacteria induced by various amino acids, (2) recovery of their patho¬ 
genicity in certain media and after ultraviolet treatment, (3) “oxygen hunger’’ of 
plant cells, (4) changes in osmotic pressure which may cause swelling of the plant 
cells, and (5) the presence of unusual quantities of enzymes and of growth sub¬ 
stances—e. g., thiamine, riboflavin, pantothenic acid, and biotin, (6) of bacterial 
metabolites~e. g., NHa, phosphatides, phospholipids, and polysaccharides—that “irri¬ 
tate" plant cells, and (7) of food materials in abnormal amounts. When some of 
these and other important factors are present in unusual combinations and propor¬ 
tions, living cells commonly begin to enlarge and multiply. While continuing to 
examine individual factors, the investigator may well consider from the evidence 
available that the initiation of pathological growth may be associated with an 
unbalanced combination of some such important physiological factors. There are 
22 references. 
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DistribiiisSo teorica de lesoes em folhaa ou frutae, causadaa por insetos e 
outroa animaia ou por agehtea infecciosoa tranamitidoa por vetorea (Theoretical 
diatribution of leaiona on leavea and fniita cauaed by inaecta and other animals 
or by agents transmitted by animal vectors), A. A. Bitancx)Urt {Arq, Inst Biol. 
[Sao Paulo], 14 (1943), pp. 243-252; Eng. abs., pp. 251-252). —When lesions on 
leaves and fruits are produced by infectious agents randomly distributed on the 
surface of the organs, a Poisson distribution of the number of leaves or fruits with 
0, 1, 2, 3, ^ lesions is observed, provided the number of agents is not large. If, 

however, lesions are produced or transmitted by an insect, for instance, a single 
individual may produce more than one lesion and the distribution, if the insects are 
randomly distributed, is given by expansion of the polynome Pnfa + b + c-hd-j- 
... ", where pn is the probability of there being n vectors on any leaf, as given by 
the Poisson distribution, and a, b, c, d, . . . the probabilities of any insect producing 
1, 2, 3, 4, . . . lesions per leaf. An example is given of sweet orange leaves having 
lesions of leprosis, with detailed discussion. It is pointed out that a statistical study 
of the distribution of discrete lesions on leaves or fruits in virus diseases may lead 
to the discovery of whether the disease in question is systemic or is locally trans¬ 
mitted by a vector. In the first case the distribution may often be expected to follow 
the Poisson distribution; in the second, it is thought more likely to be the one dis¬ 
cussed in this paper. 

Diseases and pests of cereals, fibre, forage, and root crops, W.^R. Foster 
(Brit Calmnhia Dept, Agr., Field Crops Cir. 17 (1942), pp. 52, Ulus. 13). —An 
informatory manual, including control measures. 

Studies on the life history of the club root organism, Plasmodiophora brassi- 
cae, G. W. Ayers (Canad. Jour. Res., 22 (1944), No. 4, Sect. C, pp. 143-149, 
Ulus. 27). —Attention was focused principally on zoosporangium development and 
formation and discharge of zoospores. Resting spores, released from thoroughly 
clubbed tissues by the action of bacteria and fungi, germinated well in tap water 
at room temperature in 1-10 days; the process was hastened by exposure to frost. 
Zoospores from the resting spores were biflagellate and heterokont and varied in 
size. On contact with root hairs or epidermal cells of cruciferous seedlings they 
settled as amebas and penetrated the cell wall to form young thalli within the host 
cells. The thallus may or may not become considerably enlarged before the proto¬ 
plasm undergoes cleavage and an irregular cluster of enlarged zoosporangia is 
formed. Each zoosporangium contained 4-8 zoospores which, at maturity, were 
discharged from the root hair in the presence of free moisture; otherwise the 
fungus protoplasm disintegrated. At ordinary field temperatures, 4-6 days were 
required from host infection to zoospore discharge. Discharge occurred through 
small openings at the point of contact of the zoosporangia with the cell wall of the 
root hair. These zoospores when discharged were not over half the average 
diameter of the zoospores from germinating resting spores. Temperatures most 
favorable for growth of the host proved also most favorable for infection. The 
cardinal temperatures for infection were 54®-57°, 70°, and above 92° F.; only 
2-2.5 days were needed for the process. 

Acquired immunity from curly top in tobacco and tomato, J. M. Wallace. 
(U. S. D. A.). (Jour. Agr. Res. [U. S.], 69 (1944), No. 5, pp. 187-214, Ulus. 9).— 
Cultivated varieties of tomato became severely diseased and eventually died when 
infected with this virus either via leafhoppers or grafting with other tomato plants 
infected by leaf hopper vectors. If, on the other hand, they were grafted with 
Turkish tobacco plants that had recovered from severe stages of curly top, the 
tomato plants frequently acquired an immunity similar to that in recovered tobacco. 
Since the tomato plants rarely initiated the recovery reaction, this transfer of immu- 
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nity may be considered a type of “passive immunization.” By using Turkish to¬ 
bacco it became possible by graft transfer to immunize tomato plants against indi¬ 
vidual virus strains. Clonal plants propagated from the immunized tomato plants 
exhibited a wide variation in response, depending on the virus strain used and 
ranging from vigorous, at times symptomless, plants to a condition of low vigor 
and conspicuous curly top symptoms. Tomato clones immunized by single strains 
of the virus, when tested by reinoculation superimposing different virus strains, 
showed a high degree of protection against some strains and less against others. 
These reactions indicated a definite specificity of immunization similar to known 
reactions from animal viruses. This study has manifested the following phenomena: 
Regularly occurring recovery in tobacco; acquired resistance of recovered plants to 
injury from reinoculation; persistence in recovered plants of curly top virus not 
lessened in virulence; evidence of a time factor in the reactions leading to recovery 
and that this recovery and acquired resistance does not result from invasion of 
embryonic tissues; proof of transfer by grafting of this condition of acquired 
immunity from a recovered plant, not only as an intraspecific transfer (tobacco to 
tobacco) but also as an interspecific passage (tobacco to tomato varieties that rarely 
initiate the recovery reaction) ; and, finally, evidence of a striking specificity exhib¬ 
ited by different strains of the virus. This whole range of evidence indicates the 
phenomena to be immunologic in nature. 

Notes on seed-borne fungi. — I, Stemphylium, J. W. Groves and A. J. Skolko 
{Cmad. Jaur. Res., 22 (1944), No. 4, Sect. C, pp. 190-199, Ulus. JI).—Three 
species isolated from agricultural seeds are described and illustrated, viz, S. sarcinae- 
forme, S. hotryosum, and S. consortiale n. comb. The first was found only on red 
clover seeds; the other two, on a wide variety of seeds. The perfect stage of 
6’. botryosum is Fleospora herharum; that of the other two is unknown. 

Cuscuta japonica Choisy, an Asiatic species new to America, T. G. Yunckek 
(Torreya, 44 (1944), No. 2, pp. 34-35). —Until recently, there have been only four 
foreign si^ecies of dodder of economic significance known to have been introduced 
into the United States. Specimens of a fifth species— C. japonica —have been re¬ 
ceived by the author from Texas and Florida, in both cases on kudzu. From 
notes accompanying the Florida material it seems apparent that this species will 
be able to parasitize native American plants ; there is little doubt but that it would 
spread if allowed to become established in a favorable environment. 

Estudos sobre a transmissao experimental da “clorose infecciosa” das 
Malv^ceas (Studies on the experimental transmission of the “infectious 
chlorosis” of Malvaceae), K. Silberschmidt (Arq. Inst. Biol. Paulo], 14 

(1943), pp. 105-156, Ulus. 14; Eng. abs., pp. 153-154). —The results are given of 
observations and experiments on the transfer of the virus disease of Sida acuta 
carpinifolia, S. rhornbifolia, and 5. cordifolia, and of two ornamental shrubs, 
Abutilon striatum and A. striatum spurium. In the tests recorded, transmission by 
seed or sap inoculation was unsuccessful with Sida; in graft unions, however, the 
virus i)assed easily from diseased to healthy component, infection was carried more 
rapidly in basipetal than in acropetal directions, and a union of only 2 days was suf¬ 
ficient to permit passage of the virus from diseased to healthy component. Sub¬ 
mitting the infected scion to high temperatures before grafting delayed the 
appearance of symptoms in the stock. In interspecific grafts, healthy stock of 
S. rhornbifolia became infected easily from diseased scions of all three species of 
Sida; but stocks of S. acuta exhibited more severe symptoms after being infected 
from the same species than from S. rhornbifolia; similar differences were noted 
with the reverse type of graft. In‘in ter generic grafts, diseased scions of A. spu¬ 
rium carried the typical disease to stocks of S. rhornbifolia, but only extremely 
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weak symptoms appeared in stocks of 5’. acuta carpinifalia. The reverse trans¬ 
mission—from diseased Sida to healthy Abutilon —was observed in only a few 
cases. It is concluded that the agents of infectious chlorosis in the different species 
of the Malvaceae are identical, but that the virus in some cases becomes attenuated 
by passing through the contact zone between stock and scion of heteroplastic grafts. 
Possible causes of the differences in virulence are discussed. There are 21 references. 

Estudos sobre adesivos da calda bordaleza [Studies on adhesives in bordeaux 
mixture], M. Kramer and A. C. DE Andrade (Biologico, 9 (1943), No. 9, pp. 
317-330, Ulus. 2; Eng. ahs., pp. 329-330). —Preliminary experiments are described 
in which 12 different adhesives incorporated in bordeaux spray were tested on 
potato plants in the State of STio Paulo, Brazil, results being interpreted in terms 
of fungicidal value, visibility of the fungicide on the foliage, adhesiveness-, foliage 
injury, and cost. Since there was no spontaneous infection with either early or 
late blight, fungicidal value could be established only in terms of increased potato 
yields; significant differences are reported as compared with unsprayed controls. 
The most important criterion of adhesiveness is believed to be the proportion of 
copper remaining on the foliage; cassava flour, fish oil, and starch gave a Cu residue 
significantly greater than controls sprayed with bordeaux alone. No significant 
differences were found for powdered soap, kaolin, and casein 120; glue, resin soap, 
casein 60, milk, and molasses proved inferior to plain bordeaux. A significant 
statistical interaction was obtained between treatments and rainfall because of the 
fact that some of the adhesives proving superior under low were not as good under 
heavy precipitation; in the latter case fish oil was sui^erior to all other treatments. 
Foliage injury was more pronounced on the Eigenhcimer than on the Konstiragis 
variety; greatest injury followed use of resin soap, casein, and milk. 

Effect of penicillin on a plant pathogen, J. G. Brown and A. M. Boyle. 
(Univ. Ariz.). (Phytopathology, 34 (1944), No. S, pp. 760-761, Ulus. 1). —In 
petri dish tests, penicillin suppressed the gram-positive Erivinia carnegieana —cause 
of exlcnsivc dcstruclion of giant cactus (E. S. R.. 87, p. 243) —as it did Staphylo¬ 
coccus aureus —the test organism used in experiments with the penicillin drug. 
There were also indications that the gram-]>ositi\c Corynchactcrium sepedonicum 
is also susceptible to its ad ion. 

Some factors influencing the toxicity of ozone to fungi in cold storage, R. D. 

Watson. (Cornell Univ.). (Rcfrig. Engifi., 46 (1943), A^o. 2, pp. 103-106, Ulus. 
1 ). —On the basis of experimental data presented, it is concluded that “in general 
the relationship of concentration X the time of application = constant [i^] probably 
holds over a small range of concentration, but this relationship did not hold over 
the range of concentrations and length of times used in the experiments reported. 
In these experiments the minimum K value was obtained when a concentration of 
14 p. p. m. was used and was increased both at higher and at lower concentrations 
of ozone. The K value has little direct comparative application between investi¬ 
gators’ results, since it reflects the method of application of ozone, the test medium 
used, and probably other variable factors. The apparent toxicity of ozono to fungi 
decreased as the depth of the media and the amount of organic materials in the 
media increased. The unbroken epidermis of apples did not reduce the killing 
power of ozone. Temperature variations from 3° to 34° C. had very little influence 
on the toxicity of ozone to S[clerotinui\ fructicola spores.” 

Stem rust of wheat and its control by breeding resistant varieties, W. P. Cass 
Smith and A. J. Millington (Jour. Dept. Agr. Vilest. Austral, 2. ser., 21 (1944), 
No. 1, pp. 1-16, Ulus, d).—Reference is made to the latest epidemic in Western 
Australia and the serious but infrequent incidence of the disease in the jiast. The 
rust problem of the first settlers and the production of rust-escaping varieties by 
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the early Australian breeders are described, and the current breeding work in 
Western Australia is summarized, including the combination in one variety of the 
Kenya C. 6041-type resistance with the Hope type possessed by Warigo, which is 
believed to insure as much as possible that in the event of a new race of rust arising 
which can attack either parent the variety will remain resistant. Although not rust 
resistant in the sense of Kenya and Hope varieties, Kondut—a recent Western 
Australian production—is said to be less affected by rust than are Bencubbin and 
Nabawa. Among other matters considered are the physiologic races, the carry-over 
of the disease, and weather conditions in relation to epidemics. 

Rust inhibitor. (Univ. Minn.). {Northwest. Miller, 219 (1944), No. 6, pp. 
la, 6ar-8a, Ulus. 4). —A review of the work of E. C. Stakman, with especial refer¬ 
ence to stem rust of wheat. 

Fungicides for snow mold control, O. J. Noer (Greenkeepers* Rptr., 12 (1944), 
No. 3, pp. 13-14, 24-25, Ulus. 4). —Several years’ tests of substitutes for the 
HgCl* treatment for snow mold—carried out in the Milwaukee, Wis., area—are 
summarized. Far-reaching conclusions were believed unwarranted, but indications 
were that Calo-Clor, Thiosan, and DuBay 1205~J are the best materials for con¬ 
trolling this turf disease. Less effective was ZnO, alone or with Ca(OH) 2 , there 
being no evidence of control; Special Semesan was the next least effective material 
tried; manganese dimethyl dithiocarbamate gave some control; Spergon, dry or 
wettable, did not appear promising. 

Varietal resistance to halo blight in beans, T. D. Raphael and N. H. White 
(Jour. Austral. Inst. Agr. Sci, 10 (1944), No. 2, pp. 76-77). —The results of a 
test of 12 varieties are tabulated and briefly discussed. 

Soil-inhabiting fungi attacking the roots of maize, W.-C. Ho. (Coop. U. S. 
D. A.). (Iowa Sta. Res. Bui. 332 (1944), pp. 401-446, Ulus. 6). —During this 
study the organisms found most often on decayed seeds were Pythium debaryanufn, 
Gibberella saubinetii, Penicillium oxalicum, Trichoderma lignorum, and Fusarium 
spp.; on diseased roots, Pythium debaryanum, P. graminicola, G. saubmetii, Hel- 
minthosporium sativum, Rhizoctonia solani, T. lignorum, F. moniliforme, and 
Fusarium spp.; on mesocotyls, chiefly G. saubinetii, R. solani, H. sativum, Peni- 
cillium oxalicum, T. lignorum, and Fusarium spp.; on plumules, G. saubinetii, 
Fusarium spp., and Rhizopus sp.; and on crowns, Diplodia zeae and F. moniliforme. 
The fungi may be divided into three groups on the basis of pathogenicity to corn 
in greenhouse and field: (1) Highly destructive, Pythium debaryanum, P. gramini¬ 
cola, and G. saubinetii; (2) moderately destructive, R. solani, H. sativum, D. zeae, 
and Penicillium oxalicum; (3) slightly destructive, Aspergillus niger, F. motuli- 
forme, T. lignorum, Rhizopus sp., and Fusarium spp. Pylhium debaryanum was 
responsible for heavy seed decay, particularly with soil temperatures below 16® C. 
and moisture abundant. G. saubinetii and P. granunicola were also capable of caus¬ 
ing considerable decay where P. debaryanum was scarce or inactive. Initial root 
infection was caused by P. debaryanum and P. graminicola. G. saubinetii often 
caused reddish brown to dark red necrotic lesions on the remaining portions of the 
roots but more characteristically produced discoloration and rot of the mesocotyl. 
Most strains of H. sativum were only slightly pathogenic, but one strain repeatedly 
produced a brownish black discoloration and rot of the mesocotyls and roots. Except 
for a strain of Rhizoctonia solani, the other fungi proved to be either secondary 
invaders or saprophytes. 

In general, the combination of two active pathogens, such as P. debaryanum with 
G. sauhinetii, seemed to increase the disease severity. Combinations of an active 
pathogen with a nonpathogenic or saprophytic form sometimes decreased the se¬ 
verity of the injury as compared with that produced by the active, pathogen alone. 
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During the last half of May, P, debaryanum became parasitic before and after 
emergence, causing seed decay, stunted growth, and tip necrosis on the primary 
and some of the seminal roots. As the season advanced and the soil temperature 
was higher, P. graminicola became aggressive and induced a rapid necrosis* on the 
tips of most of the roots. At the same time G. saubinetH and R. solani often 
occurred on the lower part of the mesocotyl and later caused a discoloration and 
necrosis of the roots. Later in the season other organisms* such as H. sativum and 
Penicillium oxalicum produced further necrotic lesions on the mesocotyl and basal 
portion of the roots. Still later in the sequence, Fusarium spp., A. niger, T. ligno- 
rum, and other saprophytic soil-inhabiting organisms were isolated from the root 
and mesocotyl lesions; this group often develoi^ed extensively in the seedlings, 
leaving no evidence of the organisms that had prevailed earlier. 

Resistance of guayule to the root-knot nematode, W. G. Hoyman. (Univ. 
Ariz.). {Phytopathology, 34 {1944), No. 8, pp. 766-767). —Guayule transplants 
were set out in the field and greenhouse in soil known to be heavily infested with 
Heterodera marioni. When grown as long as 19 mo. in such soil, the plants showed 
only very slight infestation, indicating a high resistance to this nematode. 

Experiments with pea seed treatments in Colorado, J. L. Forsberg, E. Olson, 
and A. M. Binkley. (Colo. Expt. Sta.). {Phytopathology, 34 {1944), No. 8, pp. 
753-759). —Treatment with Spergon, New Improved Ceresan, Arasan, or Yellow 
Cuprocide usually gave increased stands in the three pea-growing sections where 
tried. Although the first two gave best results in the majority of tests, stands and 
yields varied in the different trials so that no one treatment was consistently out¬ 
standing. Seed treatments were effective in preventing seed rotting but did not 
protect plants* from later attacks by root-rotting organisms. Isolations from dis¬ 
eased plants showed that Fusarium solani ntartii f. 2, Ascochyta pinodella, Pythium 
sp., and Corticium vagum solani were present in Colorado soils. 

Early harvesting of healthy seed potatoes for the control of potato diseases in 
Maine, E. S. Schultz, R. Bonde, and W. P. Raleigh. (Coop. U. S. D. A.). 
{Maine Sta. Bui. 427 {1944), pp. 19-}-).—^When tubers were harvested from tuber- 
unit seed plots on successive dates the extent of spread of virus diseases increased 
with time, there being little disease in stock harvested during July 25 through the 
first week of August but usually a considerable amount in that lifted late in the 
season. Tubers harvested by the first week of August were relatively free from leaf 
roll, mosaic, and spindle tuber; when aphids were few or absent, very little infection 
was found in those harvested the second week of August or even later. This early- 
harvest seed-plot method has been successfully employed with eight experimental 
seed plots located in different parts of Aroostook County, and a number of farmers 
have maintained high-quality seed potatoes by its use over 10-20-yr. periods. When 
late blight is present, seed plots should not be harvested while the foliage is green. 
Hand pulling is an effective though expensive method of killing the tops for the 
early-harvest seed plot; in the work here described the tops were killed by spraying 
with a solution of Sinox (2 gal.) and (NH4)2S04 (10 lb.) in 100 gal. water. Treat¬ 
ing freshly dug tubers with a formaldehyde solution (1 pt. to 30 gal. water) or a 
weak bordeaux (3-3-100) greatly reduced the amount of late blight rot. If all 
growers in potato regions would practice the method here described, it is believed 
that ring rot would be eliminated and virus diseases controlled to such an extent 
that epidemics would be very much reduced, if not prevented. 

Relation of heat and desiccation to bacterial soft rot of potatoes, D. H. Rose 
and H. A. Schomer. (U. S. D. A.). {Amer. Potato Jour., 21 {1944), A^o. 6, 
pp. 149-161, Ulus. 2). —There is good evidence that bacterial soft rot—frequently 
referred to as “sunscald”—in early and intermediate crop potatoes shipped directly 
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from the field is due chiefly to one condition or set of conditions; this pai>er con¬ 
siders primarily the relation of the rot to these conditions. From controlled experi¬ 
ments with infrared lamps—described in detail—it appeared that there was an 
accumulation of heat in the tubers after a prolonged exposure to these rays, and 
that the resultant flesh temperature was far above that of the surrounding air; i. e., 
heat injury can be produced in potatoes even when air temperatures are not ex¬ 
cessively high. The symptoms developing resembled very closely those seen many 
times in the field on tubers harvested in warm or very hot weather. In potatoes 
harvested at weekly intervals over a 5-week period, all exixDsed so that tissue tem¬ 
peratures reached 135°-140° F. showed the typical symptoms of heat injury. When 
tubers with skinned areas were ■exix)sed to the infrared rays the air and tissue 
temperatures at the skinned places were lower than those where the skin was* intact, 
probably because some of the heat was absorbed by evaporation from the freshly 
exposed surface. When evaj)oration continued for 2-3 hr. or more, it caused a 
marked pitting or sinking of the flesh. Further experiments indicated that the 
heat injury and the bacterial soft rot are two different phenomena and that the rot 
follows the injury only when the bacteria are present and conditions favor their 
development. It is evident that whether or not the bacterial soft rot develops on 
tubers in transit i.s' largely a matter of transit temperatures, provided that prior 
to shipment the tubers have been subjected to the conditions predisposing them to. 
the rot. Under field conditions, the soft rot bacteria are almost certain to be 
present. It is believed that much of the commercial loss encountered has been due 
to unavoidable exposure of the tubers to heat of the sun when help could not be 
obtained to get them picked up and hauled from the field promptly after they were 
dug. From further tests it seems evident that the reason why skinned potatoes 
blown for 12 hr. in moist air do not shrivel when later held in dry air is that they 
have begun to suberize; it is not clear, however, -why in either still or movipg moist 
air they brown very little if at all, whereas in dry air they develop browning within 
a half hour. The controlled tests and field observations show that the need of 
picking up potatoes promptly after digging applies equally well in preventing both 
heat injury and skin browning. 

Observations on phloem necrosis of potato tubers, G. B. Sanford and J. G. 
Grtmble {Canml Jour. Res., 22 (1944), No. 4, Sect. C, pp. 162-170, Ulus. 
field tests of random lots of tubers showing phloem necrosis of similar type, the 
vines from five developed typical leaf roll symptoms, but those from three others 
exhibited no sign of this or other symptoms suggesting a virus etiology. The net 
necrosis in one of the latter samples was known to have resulted from vine infesta¬ 
tion by the potato psyllid; in this case the stock returned to full vigor during the 
second season. It was further confirmed that once the vines show definite symptoms 
of leaf roll, the phloem elements of their tubers henceforth do not exhibit necrosis; 
tuber net necrosis as associated with the leaf roll virus is thus considered a transi¬ 
tory symptom of primary infection. Tissues contiguous to the necrotic phloem 
elements in affected tubers were uniformly fluorescent, but the unaffected portion 
of such tubers’ as well as the nonnecrotic tubers from iK)sitive leaf roll plants reacted 
negatively to ultraviolet light. 

Variation and physiologic specialization in the common scab fungus (Actino¬ 
myces scabies), L. A. Schaal. (U. S. D. A. et al.). (Jour. Agr. Res. [U. S.j, 
69 (1944) ^ No. 5, pp, 169-186, Ulus. 11). —Single-cell cultures of A. scabies ob¬ 
tained from potatoes grown on various soil types in different States differed in color 
of mycelium and pigment produced on modified potato-dextrose agar. The isolates 
were unstable and produced variants often differing culturally from both the parents 
and each other; one variant did not sector during a 3-mo. period. No isolate pro- 
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duced cells averaging more than 2.5 m« long; some produced spirals, and others did 
not. Aerial mycelium was inhibited by high-N media. Most rapid growth was 
made on a medium containing thiamine; here the number of sectors was greater. 
On potato-dextrose agar four isolates grew somewhat better at 20®-24® than at 
18° C. Sectors were produced at all temperatures studied, but were smaller at 18° 
than at 22° and 24°. Ten isolates grew on potato-dextrose agar adjusted to pH 
5-8,5, but after 60 days five of them had made very little growth at pH 5; sectors 
were produced at all pH values except 5. A number of isolates tested on three 
commercial and five seedling potato varieties differed in pathogenicity. No definite 
correlation was detected between pathogenicity and cultural or other characteristics. 
Variants seemed to differ from their parent cultures in pathogenicity. Certain 
strains produced russeting of normally smooth-skinned varieties. 

A Thecaphora smut on potatoes, M. F. Barrus. (Cornell Univ.). {Phyto¬ 
pathology, 34 {1944), No. 8, pp. 712-714, Ulus. 2). —The cause of the buba disease 
of potatoes in Venezuela (E. S. R., 90, p. 351) is here described as T. solani n. sp. 

Rice yields in root rot areas improved by application of fertilizer, S. J. P. 
Chilton, W. A. Douglas, and T. C. Ryker. (Coop. U. S. D. A.). {Louisiana 
Sta. Bui. 379 {1944), pp. 8, Ulus. 1). —In the rice district of southwestern Louisiana 
there are numerous areas where rice fails to grow satisfactorily; these are usually 
poorly drained and known locally as “root rot areas” or “alkali spots.” In *5 years* 
experiments with a 10-10-0 fertilizer applied at the rate of 400 lb. per acre on such 
areas the material was made up by applying equal amounts each of 20 percent 
ammonium sulfate and acid phosphate. Little increase in yields followed where the 
land had not also been drained; with drainage and fertilizer, an average increase of 
3.6 barrels of rice per acre was obtained. 

A necrose da base da folha do sisal [Necrosis of the leaf base in sisal], J. C 
Medina {Bragantia, 3 {1943), No. 4, pp. 73-84, Ulus. 4; Eng. abs., p. 81 ).— 
Agave sisalana growing in various localities of the State of Sao Paulo is' often 
seriously damaged by this trouble, the symptoms of which resemble the “leaf foot 
disease” previously reported from Java and Africa. In a fertilizer experiment de¬ 
scribed, the disease was controlled by apidication of K 2 SO 4 . It is said to be the 
only prevalent and destructive disease of sisal hitherto reported in this State, where 
this fiber plant is usually cultivated on K-deficient soils. 

Additional strains of the sugar-beet curly top virus, N. J. Giddings. (U. S. 
D. A.). {Jour. Apr. \U. S.], 69 {1944), No. 4. 7/9 757. iUus. 4).- 

The author differentiates 6 strains of curly top virus {Ruga verrucosans) from 
each other and from the 4 previously described strains (E. S. R., 79, p. 639). 
Turkish tobacco, Red Mexican bean, and a susceptible and a resistant variety of 
sugar beet were employed as hosts in preparing data for a key to differentiate the 
10 strains; a list is also given of the plants tested for possible value as differential 
hosts. Inoculation of beans through the cotyledons proved more effective tiian 
through the leaves. Some virus strains induced extreme dwarfing and high mor¬ 
tality without the pronounced distortion hitherto thought characteristic of severe 
curly top injury. Since efforts to induce changes in virulence were unsuccessful, 
these virus' strains are believed to be very stable. Their relative virulence is com¬ 
pared for each of the four hosts used in formulating the key table. 

Contestando algunas preguntas sobre el “carbon** de la cana [Answering sbme 
questions concerning sugarcane smut (Ustilago scitaminea)], W. E. Cross 
{Estac. Expt. Agr. Tucumdn Cir. 121 {1943), pp. 4). 

The occurrence of a variant in Rhizoctonia solani, L. H. Pitison. (La. Expt. 
Sta.). {Phytopathology, 34 {1944), No. 8, pp. 715-717, Ulus. 1). —A sector variant 
occurring in an isolate from snap bean is described as differing in growth rate at 
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certain temperatures and as less pathogenic than the original culture on beans, soy¬ 
beans, cowpeas, and English peas*. 

Little disease found in California cabbage seed, W. C. Snyder and K. F. 
Baker. (Univ. Calif.). (Seed World, 55 (1944), No. 9, pp. 41-42).--K brief 
note on a survey of the seed crop in 1943. 

Shanking: A new disease of onion and shallot, C. J. Hickman (Card. Chron., 
3. ser., 114 (1943), No. 2964, pp. 140, 141, Ulus. 1). —A preliminary report on a 
disease of onion and shallot resembling the shanking disease of tulip due to Phy- 
tophthora. The mycelium of a species of Phytophthora was observed in the rotted 
tissues of every affected specimen thus- far examined. 

Bacterial soft rot of spinach, M. A. Smith. (U. S. D. A. et al.). (Phyto¬ 
pathology, 34 (1944), No. 8, pp. 747-752, Ulus. 1). —Morphological studies as well 
as cultural and biochemical tests indicated the isolates from harvested spinach 
soft rot and Erwinia carotovora to be closely related if not identical. Differences 
in carbon metabolism are not considered sufficient to differentiate them. Patho¬ 
genicity tests' showed that infection of spinach may take place through injured or 
uninjured leaves. Isolates from rotted spinach proved pathogenic to potato tubers. 
Spinach soft rot may be controlled in transportation and marketing if a tempera¬ 
ture of 4.5® C. is maintained for 8 days. 

Tomato diseases, G. H. Berkfxey and J. K. Richardson (Cemada Dept. Agr. 
Pub. 759 (1944), pp. 18, Ulus. 22). —An informatory contribution on fungus, bac¬ 
terial, virus, nematode, and physiological diseases and their control. 

Basal rot of tomato, J. K. Richardson and G. H. Berkeley (Phytopathology, 
34 (1944), No. 7, pp. 615-621, Ulus. 2). —This hitherto unreported basal rot of 
greenhouse tomato—proved to be caused by an unidentified fungus—^was found 
near London, Ont. The symptoms, consisting of defoliation of the lower leaves 
and a cortical rot of stalk and roots, and a description of the pathogen are given in 
detail. The disease, which may reduce yields as much as 50 percent, can be con¬ 
trolled by soil sterilization with steam, chloropicrin, or formalin. 

The liberation of virus, together with materials that inhibit its precipitation 
with antiserum, from the solid leaf residues of tomato plants suffering from 
bushy stunt, F. C. Bawden and N. W. Pirie (Brit. Jour. Expt. Pathol, 25 
(1944), No. 2, pp. 6h-80). —After the sap had been expressed from minced tomato 
leaves infected with tomato bushy stunt virus', the solid residues contained approxi¬ 
mately as much virus as the sap. This virus was most effectively liberated by 
incubating residues with a commercial trypsin preparation and then passing them 
through a roller mill; some virus was liberated by either treatment alone. Incu¬ 
bation with “trypsin” greatly increased the amount of virus liberated by milling, 
whereas extended milling reduced the amount liberated by trypsin. Purified prepa¬ 
rations of virus from sap and solid residues had similar properties. Extracts of 
milled fiber contained some virus combined with chromoprotcin to form a non¬ 
precipitating antigen; such extracts did not precipitate with virus antiserum until 
the chromoprotein had been removed. Nonprecipitating complexes of virus and 
chromoprotein can be formed by milling fiber of uninfected plants to which purified 
virus is added. Extracts of fiber from healthy and infected leaves which have been 
incubated with trypsin contain material inhibiting the precipitation of bushy stunt 
virus by its antiserum. 

The unimportance of tomato seed in the dissemination of Verticillium wilt in 
California, B. A. Rudolph. (Calif. Expt. Sta.). (Phytopathology, 34 (1944), 
No. 7, pp. 622-630). —In experiments during five seasons over a 10-yr. period, the 
receptacles of 2,792 tomatoes produced on 164 severely diseased plants were cultured 
but only 180 were found to be infected by V. albotrtlm. More than 26,768 seeds 
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taken directly from these 180 tomatoes were cultured; only 2 yielded the fungus. 
The total seed cultured represented a relatively small nurriber of the total seed pro¬ 
duced by these same plants, since most of the fruits were borne on receptacles 
which did not yield Verticillium in culture and, presumably, must have been healthy. 
The experiments revealed no significant relation between the discoloration of the 
vascular system in either the receptacle or the core; both may be discolored in the 
same fruit or possibly the receptacle may show discoloration and the core none, and 
vice versa. The great bulk of seed produced by diseased plants germinated readily 
and produced healthy plants in the culture plates. The fact that two seeds yielded 
Verticillium in culture did not necessarily prove them to be infected, since in each 
instance the fungus may have been confined to the funiculus; if'so, the ordinary 
fermentation process of preparing tomato seed for the trade would rid the seed of 
the gelatinous envelope, the funiculus, and the fungus contained in it. Neither of 
the two seeds germinated, which might indicate that they had been parasitized and 
killed; if so, they could have constituted no factor in dissemination of the disease 
when planted. Assuming the seed to have been parasitized but not killed, there is 
no assurance that the fimgus would live over winter and attack the young seedlings. 
That the seed can transmit the disease is considered highly improbable and cer¬ 
tainly of no economic importance; other means of dissemination are discussed. 

Observations sur quelques maladies non parasitaires des arbres dans le 
Quebec [Observations on some nonparasitic diseases of trees in Quebec], 
R. PoMERLEAU (Camd. Jour. Res., 22 (1944), No. 4, Sect. C, pp. 171-189, Ulus. 
20 ),—The author summarizes his observations on such tree diseases as they occur 
in the Province of Quebec, including the effects of winter injury and late spring 
frosts, exposure to the sun, excessive heat and dryness, and of noxious gases and 
dusts-T-especially in mining regions. There are 27 references. 

Improved cork-borer method for inoculating trees, R. B. Clapper. (U. S. 
D. A.). (Phytopathology, 24 (1944), No. 8, pp. 761-762, Ulus. 1 ).—Instructions 
are given for modifying a cork borer to reduce the number of movements for 
inoculating trees by this method. The modification contains a plunger and.spring 
actuated by the thumb to eject the plugs. 

Ripe-spot of apples (Neofabraea malicorticis), G. G. Taylor and R. M. Brien 
(New Zeal. Jour. Sci. and Technol., 25 (1943), No. 2, Sect. A, pp. 63-72, Ulus. 9 ).— 
This disease is reported to have become increasingly serious during recent years 
in New Zealand; its symptoms, incidence, economic imi)ortance, and the factors 
influencing its development, as well as the morphology of the causal fungus, are 
considered. Comparative symptoms of ripe rot and similar types of apple rots 
occurring in that country are presented in tabular form, with additional notes for 
assistance in diagnosis. 

A method of inoculating peach seedlings with crown gall without using punc¬ 
tures, C. O. Smith. (Calif. Citrus Expt. Sta.). (Phytopathology, 34 (1944), No. 
8, pp. 764-765 ).—Crown galls usually arise through injuries into which the causal 
bacteria are introduced or by growing the plants in infected soil. Another method 
proving equally satisfactory for infecting peach seedlings was to use a susi)ension 
secured from soaking uninjured crown galls in water overnight. In each^of a 
number of 5-gal. containers filled with dark-colored mountain soil (pH 8.36), 25 
germinating peach pits were planted. On emergence of the seedlings some of the 
containers were watered, each with 1 qt. of a suspension obtained from soaking 
20 large crown galls in 20 qt. of water overnight. After a season's growth 53 per¬ 
cent of the 329 trees treated with the suspension had developed galls, as against 9.6 
percent of the 93 untreated trees. 
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Lime in the post-arsenical sprays as a means of reducing arsenical injury to 
peaches, R. H. Daines. (N. J. Expt. Stas.)- {Phytopathology, 34 (1944), No. 
S, pp. 763-764). —The three tests reported show that inclusion of hydrated lime in 
a spray which follows one containing lead arsenate by approximately 2 weeks may 
materially reduce the amount of foliage injury to peaches resulting from the use 
of lead arsenate. 

The first test of Fermate, a new fungicide, on cranberries, R. B. Wilcox. 
(U. S. D. A.). (Amer. Cranberry Groioers' Assoc., Proc. Ann. Mig., 74 (1944), 
pp. 18-23). —In the 1943 field test reported, the bordeaux plats had about 35 percent 
less field rot than the untreated controls; the Fermate plats, 94 percent less. Further¬ 
more, there were apparently no ill effects of the latter on the plants, which were in 
better condition at the end of the season than those receiving bordeaux, and the 
fruit was definitely larger and without spray residue at harvest. 

Avocado tree decline, A. S. DeBard (CaJavo Nezvs, 17 (1943), No. 2, pp. 3, 
7; also Calif. Avocado Soc. Yearbook, 1^43, pp. 39-40 ).—The author believes avo¬ 
cado tree decline to result largely from improper soil management and briefly out¬ 
lines what he considers a proper procedure of handling the trees. 

Wilt of cacao fruits (Theobroma cacao).—III, Changes in mineral content 
during development, E. C. Humphries (Ann. Bot. [London], n. ser., 8 (1944), 
No. 29, pp. 57-70, Ulus. 5).—The results of this phase of the study (E. S. R., 89, 
p. 460) indicated a large increase in P content of the pulp during preripening and 
ripening of the fruit, and there appears to be an actual loss of P from the wall 
during the latter stage. The relative (logarithmic) rates of uptake of N, P, K, and 
Ca by the wall were constant and equal during the period from 25 to 57 days; this 
rate was also equal to that for the dry matter increase over the same period. After 
57 days the rates became less but were maintained up to 107 days. In this second 
stage the relative rates of uptake of the individual elements were no longer equal to 
one another, K alone maintaining a rate equal to that of the dry matter increase. 
Mg appeared to behave somewhat differently from the other elements. The relative 
rates of uptake of N, P, K, and Ca in the pulp were equal to one another and to 
the relative rates of uptake in the wall during the first stage, but these rates were 
maintained in the pulp up to 107 days. In the form of their oxides, K, Ca, Mg, 
and P constituted over 90 percent of the total ash of the kernel of a ripe cacao 
bean. By assuming that Ca does not move in the phloem and that the relative 
proportions of the mineral elements in the transpiration stream are constant, it is 
concluded that during the first 75 days of fruit development mineral substances 
are imported mainly via the xylem. Hence during this period the young fruit 
would tend to be sensitive to water strain or competition in such substances, either 
condition being likely to cause wilting. Previous evidence had indicated a period 
of 75 days as a critical stage in the development of the fruit. It is suggested that 
the long critical period of the cacao fruit is due to the late development of the 
fertilized ovum. 

Progress report on "decline” of citrus, L. J. Klotz and H. S. Fawcett. 
(Calif. Citrus Expt. Sta.). (Calif. Citrog., 29 (1944), No. 10, pp. 294-295). 

Web blight of seedling tung trees tentatively identified as the Rhizoctonia 
stage of Corticium microsclerotia, J. R. Large. (U. S. D. A.). (Phyto¬ 
pathology, 34 (1944), No. 7, pp. 648-649, Ulus. 1). —Leaves of tung trees with web 
blight symptoms are reported from Mississippi and Louisiana. The size of the 
sclerotia formed, growth of the fungus in water-agar cultures, and the general 
similarity of the symptoms on diseased tung trees to those described for web 
blight of beans suggested that it is the Rhizoctonia stage of C. microsclerotia. 
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Chalara quercina n. ap., the cause of oak wilt, B. W. Henry. (Wis. £xpt. 
Sta.). (Phytopathology, 34 (1944), No. 7, pp. 631-635, Ulus. 1). —The causal 
fungus of the wilt attacking Quercus alba, Q. borealis, Q. coccinea, Q. macrocarpa, 
and Q. velutina in Illinois, Iowa, Minnesota, and Wisconsin is described as 
C. quercina (see following entry). 

Oak wilt: Its significance, symptoms, and cause, B. W. Henry, C. S. Moses, 
C. A. Richards, and A. J. Riker. (Wis. Expt. Sta. coop. U. S. D. A.). 

(Phytopathology, 34 (1944), No. 7, pp. 636-647, Ulus. 2). —This deslnictive oak 
disease—studied in Wisconsin and neighboring States—has appeared widely dis¬ 
tributed and its presence has been confirmed by positive culture work in 23 counties 
of Wisconsin, 5 of Minnesota, 2 of Iowa, and 1 of Illinois; it appears to be the 
most important oak disease in the Upper Mississippi Valley. No correlation was 
found between site and occurrence. Red and black oaks were the most common 
hosts and, once attacked, have not been known to recover. I'wo wilting scarlet 
oaks were found; white and bur oaks were also attacked but seemed relatively 
tolerant. 

The first symptoms are slight crinkling and paling of the leaves, often followed by 
a progressive bronzing to browning of the leaf blade from the lateral edges and 
apex toward the midrib and base; mature leaves remain relatively stiff, but young 
leaves droop conspicuously. Defoliation varies in extent and seemingly occurs at 
any symptom stage on mature leaves. Affected young leaves remained attached 
after wilting. Symptoms usually progress over the entire tree within a few weeks. 
Secondary foliage often appears along the trunk and larger branches, but this in 
turn wilts and dies. Discoloration in the sapwood of twigs was found in numerous 
cases but is not diagnostic. A fungus, tentatively placed in the genus Chalara, was 
isolated from 116 of 122 wilt trees sampled but was not obtained from any of 56 
nonwilt trees. Stem inoculations and reisolations were successful on 74 of 90 wood¬ 
land trees, cultures from 8 locations in Wisconsin being used. 

Measuring the local distribution of Ribes, S. B. Fracker and H. A. Brischle. 
(U. S. D. A.). (Ecology, 25 (1944), No. 3, pp. 283-303, Ulus, 9). —Observations 
on the local distribution’of Ribes in three locations of northern Idaho and eastern 
Washington and in two of California are reported. The Ribes in four of the loca¬ 
tions were distributed locally as if a “contagious” distribution were sui>erimposed on 
a random “Poisson” distribution in the proportion of about 2 to 1; in one of the 
California plats the proportion was about 3 to 2. This plan of distribution is con¬ 
sistent with the biology of Ribes, and the authors propo.^c the term “mixed” distri¬ 
bution to describe it. If ^ represents the size of each block in acres, c the percentage 
of check (in this case either 4 or 8), and r the Ribes per acre, the product of the 
three, scr, represents the Ribes population per 100 quadrats. The fact that any 
given value of the products s y, c Y. r shows substantially the same percentage, i, 
of occupied quadrats, regardless of the percentage of check or the size of quadrat, is 
of practical significance to the problem of checking the blister rust-control projects. 
It indicates that increasing the percentage of check renders possible a proportionate 
decrease in either the unit size of the plat or the minimum /?t??c.f-population class 
about which information is desired. 

.Divergence from the random type of divergence can be measured by a distri¬ 
bution factor, D, since such a divergence tends to follow the relationship scr = Dn, 
where n is the mean number of Ribes per 100 quadrats that would be expected in 
the case of a strictly random distribution in which the observed percentage, i, of 
the quadrats were occupied. A Poisson transformation can be used to bring the data 
into this rectilinear form for analysis of variance. Where curvilinearity is appar¬ 
ent, divergence can be measured by the d factor in the equation scr = ^ -f dn*. 
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Whatever method of measurement is used, divergence from randomness tends to 
decrease somewhat as a plat is subdivided into smaller and more numerous Quadrats, 
but the decrease in the d factor is not uniform or progressive and is not sufficiently 
large to reduce the value of the factor as a measure of the over dispersion. The 
relative variance also provides one of the convenient and practicable measures of 
divergence from randomness; it has the disadvantage in some cases of increasing 
with the size of the plat and of the mean. When the probit-logarithmic trans¬ 
formation is used, the Rihes data here presented take a straight-line form, provid¬ 
ing another manner in which the field records can be subjected to analysis of vari¬ 
ance. The coefficients in this transformation do not, however, provide a convenient 
measure of divergence from the random distribution. This transformation is* not 
so well adapted to areas where the distribution is very close to the strictly random 
type. There are 23 references. 

Studies on Polystictus circinatus and its relation to butt-rot of spruce, R. 

Gosselin (Farlowia, 1 (1944), No. 4, />/>. 525-568, Ulus. 13). —This disease was 
studied on account of its importance in the Province of Quebec, as well as because 
of its peculiar behavior. White pocket butt rot was localized in such a definite way 
as' to suggest relationships with conditions of temi>eraturc, insect epidemics, me¬ 
chanical damage, or with the chemical nature of the soil; none of these factors, 
however, appeared responsible for the disease. On the other hand, field observations 
gave evidence that the causal agent penetrated into its host by mycorhizal association. 
Results of further study led the author to believe that the fungus has actually formed 
a mycorhizal association of the usual type. If P. circinatus penetrates into its host 
through a symbiolic association—and there is presumptive evidence that such is the 
case—this fact will open an entire new field in forest pathology, associating the 
two opposing concepts of symbiotism and i)arasitism. If these findings’ prove gen¬ 
erally true, foresters will no longer be able to consider the butt rots merely as a 
reducing factor for the volume of the tree, but must determine under what conditions 
the damage from parasitism exceeds the beneficial effects of symbiotism in trees. 

Is natural gas injurious to flowering plants? F. G. Gustaf.son (Plant Physiol., 
19 (1944), No. 3, pp. 551-558, Ulus. 2). —On the basis of experimental data pre¬ 
sented, it is concluded that natural gas in air is not injurious to yellow green coleus, 
sunflower, snapdragon, stock, or tulip plants at a concentration of 1 percent; higher 
concentrations were not used. Tomato, cyclamen, marigold, sensitive plants’, car¬ 
nations, and Kalanchoe tuhiflora were not injured by 2 percent; again, higher con¬ 
centrations were not used. Bougainvillea and swainsonia were injured by 2 but not 
by 1 percent. Seeds of lupine, radish, wheat, squash, and sunflower germinated as 
well in 1.5-5 percent natural gas as in air. 

Dipping rooted chrysanthemum cuttings in Fermate for Septoria leafspot 
control, A, W. Dimock and H. Allyn. (Cornell Univ. et ab). (Chrysanthe¬ 
mum Soc. Anicr. Bui., 12 (1944), No. 2, pp. 9-11). —Good results are reported 
from trials of this method during the past season. 

Fermate treated cuttings reduces basal rot and stimulates rooting, C. M. 
Tompkins. (Univ. Calif.). (Chrysanthemum Soc. Antcr. Bui., 12 (1944), No. 2, 
pp. 3-4). —In the tests reported Fermate proved excellent as a protective dust 
against a basal rot of soft green cuttings of the pomix)n and large-flowering va¬ 
rieties of the florists’ chrysanthemum. 

Studies on lily virus diseases; The mottle group, P. Brierley and F. F. Smith. 

(U. S. D. A.). (Phytopathology, 34 (1944), No. 8. pp. 718-746, Ulus. 11).— 
Three mottle viruses from lilies, a latent type from Lilium tigrinum (LT), the 
strong mottle of Easter lily (CM), and a more virulent mutant from the latter 
(VCM), were compared with McWhorter’s tulip viruses !■ and 2 in the test species 
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Easter lily, L. formosanum, L. tigrinum, and tulip. The host range of CM was 
found limited to Liliaceae; the known ranges of the other four viruses were similar 
except that the VCM strain infects also Ornithogalum thyrsoides. The properties 
of the five viruses were determined as to inactivation by heat, dilution, aging, and 
drying. CM was transmitted by Aphis gossypii, Macrosiphum< solanifolii, and 
Myzus persicae, but not by the common lily-infesting species M. circumftexus, M, 
convolvuli, or Macrosiphunt lilii. Myzus persicae carried all five viruses with high 
efficiency. A, fabac and A. gossypii, in addition to the previously established vectors 
Macrosiphunt solani folii and Myzus persicae, transmitted virus from Rembrandt 
tulips to L. formosanum. CM, naturally or experimentally established in Easter 
lilies, offered complete protection against further addition of C|d or VCM. The 
tulip viruses TVl and TV2, and LT from L. tigrinum, similarly established in 
Easter lily, offered no protection against VCM. LT in L. tigrinum failed to protect 
this species against CM, which produces killing effects in this host species. Over 
12,000 seedling Easter lilies grown from seed of diseased parents showed no evi¬ 
dence of seed carriage of any lily virus. It is suggested that the five viruses studied 
be considered strains or subsi>ecies of tulip-breaking virus', which Marmor tulipae 
may be amended to describe, and which will correspond to Tulipa virus 1 if the 
alleged hosts Hyacinthus and Narcissus are omitted. VCM is considered a mutant 
from CM that appears in Easter lily stocks carrying CM. Easter lily producers, 
already ignoring CM because it is impracticable to rogue in this species, are advised 
to ignore VCM also for the same reason, although the latter produces some cull 
plants. 

Black-spot resistance in roses, H. R. Rosen. (Ark. Expt. Sta.). (South- 
Florist and Nurseryman, 57 (1944), No. 6, pp. 5, 14). —The author briefly sum¬ 
marizes his findings to date in the search for black spot resistance in roses. 

Control of black spot of roses vjrith sulphur-copper dust, E. W. Lyle (Texas 
Sta. Bui 648 (1944), pp. 27, Ulus. 7). —'Fhe sulfur-copper dust developed and field- 
tested by the station gave better control of Diplocarpon rosae than the pure dusting 
sulfur formerly recommended. Among the mo.st effective mixtures were those 
containing about 90 percent 325-mcsh dusting S and 10 percent of such insoluble 
Cu fungicides as “34” Copper Fungicide, Copper Hydro 40, Cuprocide, Dow cop¬ 
per, Grasselli copper, SprayCop, Copper Oxychloride Sulphate, and Cupro-K. Addi¬ 
tion of various stickers failed to improve the control materially. In greenhouse 
tests the dust was removed by brief sprinkling; best resvilts in the field were obtained 
when the fungicide was applied within 24 hr. after each rain. The best schedule 
appeared to be once each week after api>earance of black spot until July 1, and 
then within 24 hr. after each rain—but not oftener than once a week. Use of resistant 
or immune understock varieties delayed infection on the scions. Any delay in the 
occurrence of black spot in a field lessened the amount of fungicidal treatment 
required—e. g., late cutting off of the understock tops and pruning back to less than 
0.5 in. all prematurely formed scions. Results from dusting were about the same 
whether directed downward or upward onto the foliage. Most satisfactory control 
was obtained with use of about 20-25 lb. per acre at each application by rotary 
hand duster or 15-20 lb. by tractor power duster. Benefits' from this dust on field 
roses were also obtained in storage. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

Transactions of the Eighth North American Wildlife Conference (Washing¬ 
ton, D. C.: Amer. Wildlife Inst., 1943, pp. 423-4-, Ulus. 9). —These tran.sactions 
comprise numerous papers by various authors covering general topics, wartime 
utilization of wildlife crops, looking ahead in conservation, methods of handling 
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big-game and small-game crops during wartime, pond and small lake management, 
education, economic utilization of rough fish, fur resources, mistakes made in wild¬ 
life management, and recent developments in wildlife technics. The following are 
from State experiment station or land-grant college sources: Summary and Recom¬ 
mendations From the Technical Sessions, by T. I. Storer (pp. 79-^6) (Univ. 
Calif.) ; Effect of Management Practices on the Catch in a 12-Acre Pond During a 
10-Year Period, by H. S. Swingle and E. V. Smith (pp. 141-151), and Results of 
Further Experiments on the Stocking of Fish Ponds, by E. V. Smith and H. S. 
Swingle (pp. 168-173) (both Ala. Expt. Sta.) ; Wildlife—An Essential Resource, 
by P. F. English (pp. 187-190) (Pa. State Col.) ; Class Field Trips in Wildlife 
Management, by L. Wing (pp. 195-197) (Wash. State Col.) ; A Wildlife Conserva¬ 
tion Teaching Program, by W. B. Davis (pp. 198-205) (Tex. A. and M. Col.) ; and 
Teaching Outdoor Wildlife Techniques, by G. H. Kelker (pp. 206-209) (Utah Sta.). 

Highway mortality of wildlife in southern Michigan, A. O. Haugen {Jour, 
Mammal, 25 {1944), No. 2, pp. 177-184). —The greatest highway mortality of cot¬ 
tontails, fox squirrels, muskrats, opossums, skunks, and raccoons was found associ¬ 
ated with the increased activity during the breeding season and periods of dispersal. 
The definite early spring increase for cottontails results largely from an increase in 
the kill of males. The ultimate effect of highway mortality of small game in this 
area—especially cottontails—is believed insignificant in consideration of the total 
population susceptible to hazards of highway traffic. 

A deer browse survey method, S. E. Aldous {Jour. Mammal., 25 {1944), No. 
2, pp. 130-136). —This report describes a simplified technic for making browse 
surveys. 

Notes on mountain goats in the Black Hills, W. H. Harmon. (U. S. D. A.). 

{Jour. Mammal., 25 {1944), No. 2, pp. 149-151). —Field notes on Oreamos ameri- 
canus and subspecies. 

Helminth parasites of the gray fox, H. K. Buechner {Jour. Mammal, 25 
{1944), No. 2, pp. 185-188). —Examination of 80 preserved viscera and 52 addi¬ 
tional stomachs of the gray fox revealed 10 kinds of helminth parasites, 5 of 
which— Taenia pisiformis, Ancylostama canium, A. braziliense, Physaloptera rara, 
and Pachysentis canicola —appear to be pathologically important. No parasites were 
found in any of the internal organs other than the stomach, intestines, and trachea. 
• The occurrence of P. canicola (Acanthocephala) in North America is here reported 
for the first time. 

Algunos roedores de importancia agricola—generalidades [Some rodents of 
agricultural importance], A. Peniche Canto (Pitofilo, 2 {1943), No. 4, pp. 59- 
81). 

Some rodent populations in the Sierra Nevada of California, T. I. Storer, 

F. C. Evans, and F. G. Palmer. (Univ. Calif.). {Ecol Monog., 14 {1944), No. 
2, pp. 165-192, Ulus. 18). —Despite the important relations of rodents to agricul¬ 
ture, public health, wildlife conservation, recreation, and other fields of man’s inter¬ 
ests, it is stated that surprisingly little direct research on the native si)ecies has been 
carried out. This study has to do with the rodents of the Lake Tahoe and Bass 
Lake areas, including such matters’ as their ecology, ix)pulation changes, and control. 
Detailed accounts are presented of 13 species. 

A new race of the canyon mouse, O. B. Coin. (Univ. Fla.). {Jour. Mammal., 
25 {1944), No. 2, pp. 189-191, Ulus. 1).—Peromyscus crinitus doutti n. subsp. is de¬ 
scribed. 

Growth and reproduction of the cotton rat (Sigmodon hispidus hispidus) 
under laboratory conditions, B. J. and R. K. Meyer. (Univ. Wis.). {Jour. 
Mammal., 25 {1944), No. 2, pp. 107-129, Ulus. 12). —A review of the literature 
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(18 references) concerned with the natural history of the cotton rat is presented— 
taxonomy, habitat, breeding and food habits, economic importance, predators, and 
cycles of abundance. An account is also given of the equipment and methods used 
in establishing and managing a laboratory colony of this rodent 

The breeding season in two species of Dipodomys, K. L. Duke (Jour. 
Mammal, 25 (1944 ), N(?. 2, pp. 155-160, Ulus. 2). —The two kangaroo rats D. ordii 
columbianiis and D. microps bonnevillei from central Utah were found to have 
two breeding seasons a year and two periods of anestrus. The first breeding season 
is from January to (possibly through) March, followed by the first anestrous 
l)eriod from late June to late August The second breeding season is from early 
September through October, followed by a second anestrus i)eriod postulated from 
late October or early November until late December or early January. 

Um foco potencial de Tripanosomiase Americana na Cidade do Rio de Janeiro 
(Distrito Federal) [A potential focus of American trypanosomiasis in Rio de 
Janeiro], F. N. Guimaraes and G. Jansen {Mem. In.s-t. Oswaldo Crus, 29 
(1942)t No. 2, pp. 405-417, Ulus. 22; Hug. ahs., />. 417). —Fifteen specimens of 
opossum {Didelphis marsupialis) in the residential zone of the city were found 
spontaneously infested with Schisotrypanum cru.d. Another marsupial, Metachirus 
fMdicaudatus, is reported for the first time as a wild host of these trypanosomes. 
Of 11 specimens of the reduviid bug Panstrongylus megistus captured in a large 
building in the same locality, 9 were infested. 

Observations on the eastern porcupine, J. D. Curtis and E. L. Kozicky. 
(Univ. Maine et al). (.lour. Mammal., 25 (1944), No. 2, pp. 127-146, Ulus. 1 ).— 
This study concerns the disiribution of Ercthison dorsatum dorsatum in New 
England, its feeding and other habits, movements, senses, physique, parasites and 
enemies, interrelationshii)s with other animals, and economic status. Methods of 
trapping and handling are also discussed. 

The molting of the wandering shrew, W. W. Dalquest. (Univ. Calif.). 
(Jour. Mammal, 25 (1944), No. 2, pp. 146-148, Ulus. 1). —On Sorex vagrans, a 
species of long-tailed shrew common in the western United States and especially 
abundant in the western part of Washington. 

Leaf nests of gray squirrel in Connecticut, W. D. Fixz water, Jr., and W. J. 
Frank (Jour. Mammal, 25 (1944), No. 2, pp. 160-170, Ulus. 1). —An intensive 
study was made of 146 leaf nests of the gray squirrel on the Litchfield-Morris 
Wildlife Sanctuary. The construction of leaf nests is important in the life history 
of the squirrel, since it provides an adequate number of shelters and clean quarters 
located near a source of food. Details as to location and construction of the nests 
are given. Besides several centipedes and free-living nematodes, 18 species of 
insects were found in the nests. 

Nineteenth supplement to the American Ornithologists’ Union Check-List 
of North American Birds, A. Wetmore et al. (Auk, 61 (1944), No 2, pp. 441- 
464). 

A two-year bird census on San Juan Island, Washington, M. R. Miller. 

(Univ. Calif.). (Auk, 61 (1944), No. 2, pp. 295-400, Ulus. 1). 

Birds of the Katmai region, Alaska, V. H. Cahalane (Auk, 61 (1944), Na. 
3, pp. 251-275). —In this trip through Katmai National Monument of the Alaska 
Peninsula the opportunities for observing bird life were limited to those afforded 
by official travel; although it was not possible to make collections of specimens, the 
sight records and other observations seemed worth recording. Prior to considera¬ 
tion of the species of birds seen, accounts are given of the region covered, the life 
zones and associations, the itinerary taken, and previous work. 
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Cross-mating of Canada geese with Emden geese, A. W. Blain (Auk, 61 
(1944), No. 3, pp. 389-391, Ulus. 1). 

Brood habits and growth of “blue grouse,” L. Wing, J. Beer, and W. Tidyman. 

(Wash. State Col. et al). (Auk, 61 (1944), No. 3, pp. 426-440, Ulus. 1 ).—On 
Dendragapus fuliginosus and D. ohscurus, “the West’s premier game birds,” which 
inhabit mountain forests’ from Alaska to New Mexico. The principal work in this 
study was concentrated in the general area accessible from Conconully, Okanogan 
County, Wash., on the east side of the Cascades> summer of 1940. 

Preliminary notes on the development of nestling pileated woodpeckers, 
J. S. Y. Hoyt. (Cornell Univ.). (Auk, 61 (1944), No. 3, pp. 376-384, Ulus. 
2 ).—The work here reported upon was done on CeophloeUrS pileatus ahieticola 
nesting in the vicinity of Ithaca, N. Y. 

Food crops for game birds on farm lands, A. M. Pearson and D. G. Sturkie 
(Alabama Sta. Cir. 90 (1944), pp. 20, Ulus. 28 ).—Much of the food needed by 
game birds in Alabama can be provided by diversified farming; the principal need 
for special wildlife plantings on farm lands is to alleviate the food shortage usually 
most severe during March-April. Such plantings are compatible with good farm 
management and for the most part should be located along field borders and fence 
rows. Detailed information as to where, when, how, and what to plant is presented. 

Germination of seeds after ingestion by ring-necked pheasants, W. G. Swank 
(Jour. Wildlife Maugt., 8 (1944), No. 3, pp. 223-231, Ulus. 4).—In the investiga¬ 
tion reported, the percentage of seeds escaping digestion varied among different 
species; those with hard seed coats were most frequently passed uninjured. Other 
things being equal, smaller seeds were passed in greater numbers than large seeds. 
Seeds that had passed through the digestive tract of the pheasant germinated more 
quickly than those not so exix)sed. Soft-coated seeds (e. g., alfalfa, nightshade, 
millet, flax) were almost all digested, but some passed uninjured and viable. Wild 
grape, which has a very hard seed coat, showed the greatest resistance to breakage 
in the digestive tract, but over 75 percent of its seeds were digested. A large pro¬ 
portion of rose seeds were broken and digested; utilization was sometimes over 
95 percent of those eaten. It is recommended that seeds for food plat mixtures 
include some easily digested and others that are resistant. On management projects, 
advantage may be taken of the capacity of pheasants to disseminate seeds of food 
plants in the places they frequent, thus reducing the amount of artificial propagation 
required to establish adequate food’ and cover. 

Occurrence and distribution of the trematode Coll 3 nriclum faba (Bremser) 
in birds, D. S. Farner and B. B. Morgan. (Univ. Wis.). (Auk, 61 (1944), No. 
3, pp. 421-426 ).—This trematode parasite has been reported from 2 orders, 13 
families’, 24 genera, and 26 species of birds. The purpose of this paper is to record 
a new host (cowbird), give a brief review of the literature (30 references), and 
present a parasite-host list with its geographical distribution, believed to be complete. 

Notes on the pupal development of Stilbometopa impressa (Diptera: 
Hippoboscidae), C. M. Herman (Jour. Parasitol, 30 (1944), No. 2, pp. 112- 
118 ).—This common blood-sucking parasite of quail in California has been re¬ 
ported only from Lophortyx spp.; the present study is based on material collected 
entirely from L. califomica vallicola and deals primarily with pupal development. 
The flies leave their host to deposit their larvae but do not exist away from it more 
than 5 days; deposition may occur at any time of day. The puparium passes 
through a series of color stages until it becomes shining black, the process taking as 
long as 16 hr. The adults emerge in 61-162 days, the time for the pupal stage in¬ 
creasing as winter advances but not in any definite progression. Injury or contact 
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with alcohol in the larval stage arrests but moistening with water does not prevent 
development. In a series of imagoes the sexes were produced in a ratio of about 
1 : 1 . 

A community study of a disturbed deciduous forest area near Cleveland, Ohio, 
with special reference to invertebrates, W. W. Dowdy {Ecol Monog., 14 {1944), 
No. 2, pp. 192-222, Ulus. 10). —This study refers to a man-modified area about 1.3 
miles square, the approach being biotic and five communities being included; the 
following conclusions are drawn and a series of successional stages due to dis¬ 
turbance of a deciduous forest are described: Plant compositions of early stages 
of succession were modified by disturbance. The basic pattern of community 
succession was not altered by disturbance. The present stage of succession depends 
on the amount and kind of disturbance and the length of time since it occurred. 
The general phenomena of seasonal and ecological succession held for invertebrates 
in disturbed areas; this was true of both soil and herb faunas, as well as of ecological 
succession among plants. Disturbance did not seem to bring about as significant a 
reduction in the invertebrates as in the vertebrates. The proximity of man to the 
community may have little effect on reducing the number of invertebrates unless 
the amount of vegetation is reduced; then the number of invertebrates is reduced. 
During winter, temperature is the most important physical influence affecting the 
vertical movement of the invertebrates of the soil. Temperature and moisture 
acting together during summer are the most imjxyrtant physical factors influencing 
the vertical movement of the soil fauna. Invertebrates within the .soil are afforded 
great protection during winter against outside low air temperatures; the same is 
true in summer against outside high air temperatures. The predominant organisms 
comprising the invertebrate groups of different communities are different. tOn the 
average, the number of species of invertebrates of the herb and shrub strata, taken 
through sweeps, was' greater than that of the soil stratum taken through soil sam¬ 
ples; the reverse was true in regard to the number of individuals. There is a 
significant difference between the number and kind of species found in different 
communities; the same is true in regard to the number of individuals. Coleoptera, 
Hemiptera, and Araneida seem to be the most prevalent groups within the area 
studied. Dipterous insects were very scarce, except mosquitoes of the genus Aedes. 
There are 62 references. 

Ponds for improving stream fishing, E. V. Smith and H. S. Swingle 

.{Alabama Sta. Leaflet 20 {1944), pp. 7, Ulus. 4). —This informatory leaflet dis¬ 
cusses the construction and proper management of ponds on small streams as ap¬ 
pearing to offer the best method of immediately improving stream fishing. An 
expanded pond program is suggested, and some ways in which ponds improve stream 
fishing are enumerated. 

Observagoes sobre o combate k Esquistosomose Humana em Pernambuco, no 
muniefpio de Catende: fndice de infestagao em Austraorbis e emprego da cal 
extinta e do sulfato de cobre no combate aos moluscos [Observations on the con¬ 
trol of human schistosomiasis in Catende, State of Pernambuco, Brazil: Index 
of infestation of Austraorbis and use of slaked lime and 4;opper sulfate in com¬ 
bating these snails], G. Jansen {Mem. Inst. .Osimldo Crus, 39 {1943), No. 3, 
pp. 235-347, Ulus. 14; Eng. abs., p. 347). —A survey was made to determine the 
incidence of infested snails of the genus Australorhis by cercariae of Schistosomum 
mansoni; the high incidence of human infestation is said to be due to the constant 
use of rivers inhabited by these snails for bathing and other purposes. It was found 
that slaked lime (4-5 percent) gave better results than CuSOi in eradicating the 
snails, as well as being cheaper. 
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Doensa de Chagas no Estado do Parana, Brasil-—esbogo epidemioldgico 
[Chagas* disease in Parani, Brazil—epidemiological contribution], A. J. Pinho 

SiMOEs {Mem, Inst. Oswaldo Crus, 39 (1943), No. 3, pp, 279-290, Ulus. 1; Eng. 
(lbs., p. 289). —Notes on the geographic distribution of the reduviid vectors and 
prevalence of Chagas’ disease in this region are reixjrted. Five new localities for 
Triatoma infestans spontaneously infected with Schisotrypamim crusi were found. 

VerificagSo de flagelados semelhantes ao Trypanosoma rangeli Tejera, em 
Rhodnius prolixus alimentados em caso de doenya de Chagas na Venezuela 
[Identification of flagellates like T. rangeli in the reduviid bug R. prolixus fed 
on a case of Chagas’ disease in Venezuela], E. Dias and J. F. Torrealba 
(Mem. Inst. Oswaldo Crus, 39 (1943), No. 3, pp. 265-278, Ulus. 35; Eng. abs., 
pp. 276-277). —Large crilliidia morphologically like T. rangeli and metacyclic forms 
of Schisotrypanum were observed in the feces of laboratory-bred R. prolixus 65 
days after feeding on a case of Chagas’ disease. A strain of Schisotrypanum iden¬ 
tical with that found in an inoculated guinea pig fed on the patient’s blood was 
isolated from the intestinal contents of this infected reduviid bug. In the gut of 
this and other species fed on animals infected with that strain, only S. crusi-\i\sc 
flagellates were encountered. The theory is suggested that T. rangeli is a Schiso¬ 
trypanum pathogenic to man and that certain of its forms in the insect vector are 
rather inconstant. 

Determinagao da infeegao natural por Schizotrypanum em Triatoma rubro- 
fasciata no Estado de Pernambuco [Demonstration of spontaneous infection of 
T. rubrofasciata by Schizotrypanum in the State of Pernambuco, Brazil], 

E. Dias and O. Neves (Mem. Inst. Osivaldo Crus, 39 (1943), No. 3, pp. 331-334, 
Ulus. 2; Eng. abs., p. 334). —'I'lie authors report spontaneous infection of the two 
reduvii3 bugs T. rubrofasciata and Panstrongyhis inegisfns witli flagellates of tlie 
genus Schisotrypanum. 

Sobre o Tr 3 ^anosoma conorrhini, hemoparasito do rato transmitido pelo 
Triatoma rubrofasciata—presenga do vector infectado na cidade do Rio de 
Janeiro [On T. conorrhini, hemoparasite of the rat transmitted by T. rubro¬ 
fasciata—presence of the infected, vector in Rio de Janeiro], E. Dias and C. A. 
Campos Seabra (Mem. Inst. Osujaldo Crus, 39 (1943), No. 3, pp. 301-329, Ulus. 
95; Eng. abs., pp. 324-325). —An adult reduviid bug (T. rubrofasciata) was fotmd 
infected with flagellates referable to T. conorrhini; the detailed findings and their 
significance are discussed. The authors believe T. conorrhini to be the only species 
of Trypanosoma transmitted by reduviid bugs; a list of some 13 others' species 
tested under experimental conditions by various authors—all with negative results— 
is presented. 

[Entomology and the war] (Jour. Peon. Ent., 37 (1944), No. 3, pp. 333-361, 
380-384, Ulus. 1 ).—The following are among the papers presented in the Columbus 
^symposium, 1943: Insect and Rodent Control in the Corps of Engineers, by W. D. 
Reed (pp. 333-335) ; Tests of New Agricultural Crop Insecticides, by R. R. Mc- 
Govran (pp. 336-338), Insecticidal Aerosols, by L. D. Goodhue (pp. 338-341), New 
Agricultural Crop Insecticides, by H. L. Haller (pp. 342-344), Substitutes for 
Vegetable Insecticides, .by N. F. Howard (pp. 345-346), Extension Entomology 
Activities in Wartime, by M. P. Jones (pp. 354-356), Influence of the War on Plant 
Quarantine, by E. R. Sasscer (pp. 356-359), and Protection of Stored and Dried 
Processed Foods and Seed Supplies From Insect Attack, by R. T. Cotton (pp. 
380-384) (all U. S. D. A.) ; Substitute Insecticides for Fruit Crops and Orna¬ 
mentals, by R. Hansberry (pp. 347-349) (Cornell Univ.) ; Farm Stock Insecticides, 
by J. A. Munro (pp. 350-351) (N. Dak. Expt. Sta.) ; Problems of the Victory 
Gardener, by T. H. Parks (pp. 351-353); and The Manpower Situation in Ento¬ 
mology, by E. N. Cory (pp. 360-361). 
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[Notes on insects and insecticides] {Jour, Econ. Ent., 37 (1944)^ No. 3, pp. 
443-452). —Contributions presented (E. S. R., 91, p. 437) are Collops [C, hlrtelhis 
Lee.] Feeding, and Boxelder Bug Observations, both by G. F. Knowlton (p. 443) 
(Utah Expt. Sta.) ; The Distribution of Ctenolepisma wrhema Slabaugh and Certain 
Other Lepismatidae, by H. L. Sweetman and W. M. Kulash (p. 444) (Mass, and 
N. C. State Cols.) ,* The Introduction and Establishment of Habrolepis rouxi in 
California, by S. E. Flanders (pp. 444-445) (Calif. Citrus Sta.) ; Toxicity Tests 
of Certain N-Substituted Benzamides Against Codling Moth Larvae, by E. H. Sieg- 
ler and S. I. Gertler (p. 445), Damage to Red Pine and Jack Pine in the Lake States 
by the Saratoga Spittle Bug [Aphrophora saratogensis (Fitch)], by H. C. Secrest 
(pp. 447-448), Chemicals to Destroy Overwintering Codling Moth Larvae in the 
Soil at the Base of Apple Trees, by M. A. Yothers and F. W. Carlson (pp. 448-450), 
Experimental Parasitization Studies With the Comstock Mealybug (p. 450) and 
Hyperparasitization of Clausenia purpurea Ishii, an Important Parasite of the 
Comstock Mealybug (pp. 450-451), both by D. W. Clancy, and Fumigation of Elm 
Wood Containing Adults of Hylurgopinus rufipes Eich., by H. C. Donohoe (p. 452) 
(all U. S. D. A.); Notes on the Occurrence of Anopheles georgianus King in 
Louisiana, by W. W. Wirth (p. 446) ; Bee Breeding in January, by W. C. Roberts 
(p. 446) (Univ. Wis. coop. U. S. D. A.) ; Introduced Lady Beetles on Mona Island, 
by G. N. Wolcott and L. F. Martorell (pp. 451^52) (P. R. Univ. Sta.) ; and An 
Unusual Egg Deposition by a Queen Honeybee, by E. Braun (p. 452). 

Bibliography on insect pest resistance in plants, with a supplement on re¬ 
sistance to nematodes (Cambridge, Eng.: Imp. Bur. Plant Breeding and Genet., 
1944, pp. 39). —Literature references relating to insects and nematodes are listed 
by host plants attacked. 

Agricultural insecticides, [I], II (Soap and Sanit. Chenu, 19 (1943), No. 12, 
pp. 121, 123, 125, 143, Ulus. 2: 20 (1944), No. 1. pp. 119, 121, 123).— A review of 
recent reports of various State agricultural experiment stations, indicating that 
much work is now being concentrated on the search for effective substitutes for 
insecticides in short supply and on the development of application technics that will 
make more economical use of such supplies as are available. 

Peet-Grady method: [Official method of the National Association of Insecti¬ 
cide and Disinfectant Manufacturers for evaluating liquid household insecticides] 
(Blue Book [Soap and .Sanit. Chew.]. 1941, pp. 201-204). 

El uso de los compuestos del fluor como insecticidas [The use of fluorine 
compounds in insecticides], C. Guti^ez (Pitofilo, 2 (1943), No. 5, pp. 69-112, 
Ulus. 2). —Includes 30 literature references. 

Further refinement of a technique for testing contact insecticides, W. S. 
McLeod (Canad. Jour. Res., 22 (1944), No. 4, Sect. D, pp. S7-104, Ulius\ 3). — 
When Drosophila melanogaster was sprayed with nicotine sulfate solution by both 
intermittent and continuous methods, no clearly demonstrated superiority of one 
technic over the other was observed. An analysis of variance i)erformed on observed 
mortalities expressed as angles of equal information showed that increasing age 
of flies, increasing number of flies per cage, longer delays between filling of cages 
and spraying, and increased proportion of 3 3 in the samples raised the observed 
mortalities significantly. Data on fly ages and numbers per cage were also put 
through the probit analysis of Bliss, which indicated that those 5 days old are most 
susceptible and that fly numbers affected equally the mortalities due to all concen¬ 
trations. The type of cloth used to cover the cages should be standardized. 

Relative effects of several base oils used in livestock sprays on the skin of 
cattle, F. W. Atkeson, A. R. Borgmann, R. C. Smith, and A. O. Shaw. (Kans. 
Expt. Sta.). (Jour. Econ. Ent., 37 (1944), No. 3, pp. Comparisons of 
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livestock sprays by the skin reactions of dairy cows in the first of the 2 yr. of this 
study included a widely used commercial preparation, two widely used base oils, and 
several combinations of toxic ingredients in one of the base oils. Each animal was 
sprayed daily for 30 consecutive days at about 40 cc. per 1,000 lb. of live weight; 
even the worst skin reaction was not serious, but noticeable differences were ob¬ 
served. In the second year, comparisons of 17 base oils were made under more 
controlled conditions by spraying four selected areas on the same animal with 4 
different oils, applications also being made daily for 30 days. Spraying 5 cc. on 2 
sq. ft. of animal failed to reveal differences in the oils (two exceptions); use of 
10 cc., however, brought out marked differences among them. Observations on the 
thirtieth day revealed that 8 of the oils were noticeably more harmful than the other 
9. The best index of the effect on the skin was found to be the unsulfonated residue 
content of the oils; those containing 92.5-100 percent included all the most satis¬ 
factory oils (one exception), while oils containing 87.5 percent or less gave the 
most unsatisfactory skin reactions. Contrary to published statements, the Saybolt 
viscosity of ai) oil did not prove a reliable index, of skin reaction in these tests. 
Factors other than skin tests would need consideration in selecting base oils for 
livestock sprays, but these findings show the possibility of minimizing harmful 
effects to the skin by proper choice of oils. 

Comparative toxicity under barn conditions of livestock t 3 ^e fly sprays made 
from various combinations of toxic ingredients and base oils, F. W. Atkeson, 
R. C. Smith, A. R. Borgmann, and H. C. Fryer. (Kans. Expt. Sta.), {Jour. 
Econ^ Ent., 37 (1944), No. 3, pp. 428-435 ).—The 16 livestock sprays compared for 
relative toxicity in dairy barns included 2 commercial sprays and 14 of known 
comiX)sition; each was used at the rate of 1 cc. per 36 cu. ft.—approximately half 
the amount prescribed for the Peet-Grady test. The following conclusions are 
believed justified: In barn spraying tests knock-down counts need not be taken 
after 5 min. In general, the 16 sprays varied widely in knock-down efficiency, but 
the top 5 sprays were about equal; highly significant (odds 99 : 1) differences existed 
between the better and the poorer sprays. Lethane and Thanite were among the 
best toxicants in knock-down; pyrethrum was least so but when fortified with D. 
H. S. Activator it w^s among the best at concentrations of 3.75 percent or more of 
a 20 : 1 concentrate. There was some indication that low viscosity oils are superior 
in knock-down effect to those of higher viscosity. The 16 sprays varied almost as 
much in killing as in knock-down efficiency, but the 4 top-ranking ones were equal. 
Thanite was the best in killing power of any single toxicant used in base oil; in 
water it was less efficient, but the difference between it and the 4 lowest ranking 
base oil sprays was highly significant. Pyrethrum and Lethane were among the 
least efficient in killing power, but when D. H. S. Activator was added to pyrethrum 
sprays containing 3.75 percent or over of a 20 : 1 concentrate they ranked among 
the most efficient. Differences in results were obtained with sprays made from 
different base oils, but the available data do not reveal which of the oil properties 
were responsible. Three of the 4 best sprays in kill were among the 5 best in knock¬ 
down, and 3 of the 4 poorest ones in kill were also among the poorest in knock-down; 
others varied widely in relative rank for kill and knock-down. The results of this 
study indicate the importance of a lethal dosage at the time of knock-down and 
show that the percentage of kill is a better measure of the toxicity of a livestock 
spray than that of the knock-down. 

Activation of p 3 rrethrins in fly-sprays, W. A. L. David and P. Bracey (Nature 
[London], 153 (1944), No. 3889, pp. 594-595). —An accepted method of “stretch¬ 
ing” limited supplies of pyrethrins is to add to the s^ray a small proportion of a 
material which, though not in itself insecticidal, yet has the property of making the 
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pyrcthrin spray more effective. Four such adjuvants or activators were tested on 
the yellow-fever mosquito, with the conclusions* that they delay the occurrence of 
“knock-down” and so prolong the period of flight through the mist, the insect picks 
up its dose of insecticide by impaction with the spray droplets during its flight, the 
rate of movement of the insect in relation to the droplet and the relative momenta 
are important factors in the results, and the activators used have a very marked 
effect on the particle size and persistence of the insecticidal test. The effectiveness 
of activating insecticidal sprays by the method outlined is illustrated by detailed 
results from the use of isobutyldecylenamide. 

Action of inert dusts on insects, V. B. Wigglesworth {Nature [London], 153 
{1944), No. 3886, pp. 493-494, Ulus. 2). —From observations, mainly on the bug 
Rhodnius but confirmed with other insects, it appeared that an important factor in 
the action of dusts is simple abrasion of a film of wax which lies outside the epi- 
cuticle, thus allowing the desiccation of the insect. It has also often been noted that 
certain dusts favor the action of insecticides; perhaps this is owing to their abrasive 
or adsorptive properties. It may therefore be desirable deliberately to incorporate 
abrasive material as an adjuvant in insecticidal dusts. 

Action of inert dusts on insects, H. Kalm us {Nature [London], 153 {1944), 
No. 3893, pp. 714-715). —A note on experiments which appear to confirm the 
results reported by Wigglesworth (see preceding entry). 

Anthropomorphism in insect psychology, P. Rau {Ann. Ent. Soc. Anter., 37 
{1944), No. 2, pp. ,201-206). —A plea for sanity in the approach and in the use of 
language in this field of study. 

Group motor responses of adult and larval forms of insects to different wave¬ 
lengths of light, H. B. Weiss, E. E. McCoy, Jr., and W. M. Boyd {Jour. N. Y. 
Ent. Soc., 52 {1944), No. 1, pp. 27-43, illtcs. 5). —This paper, the fifth of a series 
(E. S. R., 89, p. 337), reports on the responses of 7 species of beetles and of 
16 species of lepidopterous, hymenopterous, and coleopterous larvae to 10 wave¬ 
length bands of light of equal physical intensities, in disarray, from 3,650 to 
7,400 a. u. The tests were run in a sector type equipment described in the third 
and fourth papers of the series. 

The external morphology of the oblong-winged katydid Amblycorypha 
oblongifolia (DeGeer) (Orthoptera: Tettigoniidae), S. Kramer. (Mass. State 
Col.). {Ann. Ent. Soc. Amer., 37 {1944), No. 2, pp. 167-192, Ulus. 26). 

A study of a g 3 mandromorph of Melanoplus mexicanus mexicanus (Sauss.) 
(Orthoptera), H. C. Severin. (S. Dak. Expt. Sta.). {Jotw. N. Y. Ent. Soc., 51 
{1943), No. 3, pp. 179-182, Ulus. 1). 

Colour changes in Mantis religiosa L., H. G. James {Cmtad. Ent., 76 {1944), 
No. 6, pp. 113-116). —All the data considered from the literature and the experi¬ 
ments described seem to indicate that the color of the mantids in the field is 
closely related to that of the plant cover. Tests with colored boxes supported 
the hypothesis that the color of the substratum and the quality of its reflected 
light are the factors influencing and determining the color phases of the mantids. 

New muscoid Diptera from the United States, H. J. Reinhard. (Tex. Expt 
Sta.). {Jour. Kems. Ent. Soc., 17 {1944), No. 2, pp. 57-72). —Most of the "new 
forms described were encountered in a study of some recent additions of 
Tachinidae to the Snow Entomological Collections, University of Kansas. 

Notes on the parasitic habits of Muscina stabulans (Fall.) (Diptera: Musci- 
dae), A. F. Satterthwait. (U. S. D. A.). {Jour. N. Y. Ent. Soc., 51 {1943), 
No. 3, pp. 233-234). 
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Suggestions for grouping the families of acdlypterate cyclorrhaphous Diptera 
on the basis of the male terminalia, G. C Crampton. (Mass. State Col.). 

{Ent. Soc. Wash. Proc., 46 (1944), No. 6, pp. 152-154). 

Lygus Hahn: Six new species from western North America (Hemiptera: 
Miridae), H. H. Knight (Iowa State Col. Jour. Sci, 18 (1944), No. 4, pp. 471- 
477). —The growing importance of Lygus spp. as pests of leguminous crops has 
prompted further studies of this genus; six new species and one variety are 
here described. 

A revised classification of the Reduvioidea, with a new subfamily from South 
America (Hemiptera), R. L, Usinger. (Univ. Calif.). (Ann. Ent. Soc. Amer., 
36 (1943), No. 4, pp. 602-618, Ulus. 3). —Includes phylogenetic and identification 
keys to the families and subfamilies of the reduvioid bugs, with a new subfamily 
and a new genus. 

A case of parental care in the Heteroptera, S. W. P'rost and V. R. Haber. 

(Pa. State Col.). (Ann. Ent. Soc. Amer., 37 (1944), No. 2, pp. 161-166, Ulus. 
10). —The authors discovered and here describe a marked case of parental care in 
a species of Pentatomidae, Meadorud lateralis (Say), along with its geographical 
distribution and life history stages. 

A catalogue of Oregon Coccinellidae, B. Malkin (Jour. N. Y. Ent. Soc., 
51 (1943), No. 3, pp. 191-198). —This annotated list contains 78 species and 15 
varieties of ladybird beetles. 

Feeding habits of two mealybugs. Pseudococcus comstocki (Kuw.) and 
PhenacoccuS colemani (Ehrh.), E. H. Glass (Virginia Sta. Tech, Bui. 95 
(1944), pp, 16, Ulus. 16). —The feeding habits of the Comstock mealybug were 
studied on leaves and wood of apple, Irish potato sprouts, and sweetpotato stems. 
Similar studies were made of P. coletnani on geranium leaf petiole, sweetpotato 
lea'f, and calla lily leaf. These mealybugs were found to have similar feeding 
habits. Bristles usually followed an intracellular path and sought out phloem 
tissues. In some instances the bristles probed in several directions in order to 
find a suitable tissue without being completely withdrawn. A sheath similar 
to that described for other plant-sucking insects was found about the bristles. 
Since these sheaths remained after the bristles were withdrawn, the former loca¬ 
tion of the bristles was indicated. On stained material the cell walls were stained 
green, the sheath bright red, and the bristles took neither stain. 

Biology of Allotropa burrelli, a gregarious parasite of Pseudococcus com¬ 
stocki, D. W. Clancy. (U. S. D. A.), (.lour. Ayr. Res. [U. .S'.], 69 (1944), 
No. 4, pp. 159 167, Ulus. 2). —The introduction of A. hurrclli Mues. into tlie United 
States from Japan was begun in 1939 for propagation and release against the 
Comstock mealybug in eastern apple orchards. Biological observations have sliown 
that development is normally monembryonic, although twinning may rarely occur. 
The parasite body, which becomes closely associated with the host fat body, 
increases approximately 24 times during incubation, nourishment being elaborated 
by the trophamnion with its paranuclear masses. The larval state is correspond¬ 
ingly reduced to a single instar with one pair of anterior spiracles and unusual 
mouth parts. From 1 to 22 adult parasites issued per host, of which 67-75 
percent were females. All nymphal stages of the host are attacked, and ovarian 
dissections disclosed an average of 565 eggs per female. The life cycle ranged 
from 26 to 38 days, with an average of 31 days at 75°-80° F. Overwintering 
occurs as mature larvae within the mummified mealybug body. 

Head-capsule measurements of southern arm 3 rworm larvae (Prodenia eridania 
(Cramer)), E. L. Mayer and F. H. Babers. (U. S. D. A.). (Ann. Ent. Soc. 
Amer., 37 (1944), No. 2, pp. 214-220, Ulus. 2). —Measurements of the head-capsule 
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siz^s of over 2,000 larvae of all stages of the southern armyworm were made 
and found to vary between 0.24 and 2.99 mm. The detailed data were statistically 
examined, and it is concluded that growth ratios tend to fall in geometric pro¬ 
gression, and that with this species there are only six instars. A sharp break 
in the plot of the mean head-capsule widths occurred at the third instar, the points 
apparently following regular progressions above and below this break. The break 
may correspond to a definite change in the physiological state of the insect. 

The imported long-horned weevil Calomycterus setarius Roelofs, J. P. 
Johnson {Connecticut [New Haven] Sta. Bui 479 {1944), pp. 119-142, Ulus. 16 ).— 
C. setarius, the imported long-horned weevil, which is a native of Japan, has 
become established in Connecticut, Illinois, Iowa, Maryland, Massachusetts, New 
York, Pennsylvania, and Rhode Island. The adults, which are wingless and 
parthenogenetic, emerge from the soil about June 25 and become most abundant 
during July and early August. Eggs are deposited in soil or debris. Larvae are 
present in the soil from July until the following June. Pupation takes place in 
June or early July. Adults feed on leaves and blooms of numerous plants, while 
the larvae apparently eat small roots and organic matter. A dust containing 25 
percent cryolite with pyrophyllite gave good control. 

The black flea beetles of the genus Epitrix commonly identified as cucumeris 
(Harris) (Coleoptera: Chrysomelidae), L. G. Gentner. (Oreg. Expt. Sta.). 
{Ent. Soc. Wash. Proc., 46 {1944), No. 6, pp. 137-149). —Examination of large 
series of specimens and study of the published literature (91 references) led to 
the conclusion that there are at least three distinct species involved— E. cucumeris 
and two others here described as new. 

Notes on the habits and life-history of the leaf-eating brown weevil Phyllobius 
pyri L. (Col.: Curculionidae), F. H. Jacob {Ent. Mo. Mag., 4. ser., 5 {1944), No. 
52, pp. 78-79). 

A key to the genus Acanthognathus Mayr, with the description of a new 
species (Hymenoptera: Formicidae), M. R. Smith. (U. S. D. A.). {Fmt. Soc. 
Wash. Proc., 46 {1944), No. 6, pp. 150-152). 

The North American species of Ancistrocerus, proper (Hymenoptera: Vespi- 
dae), J. Bequaert {Ent. Amer., 23 {1943), No. 4, pp. 225-286, Ulus. 4).—A 
taxonomic monograph, including new nomenclature and identification keys. 

A new species of Bracon (Hymenoptera: Braconidae) from Kansas, R. D. 
Shenefelt. (Wash. State Col.). {Jour. Kans. Ent. Soc., 17 {1944), No. 2, pp. 
74—76). — B. pascuensis n. sp. is described. 

The genus Cressochilus Banks (Hymenoptera: Pompilidae), J. C. Bradley. 
(Cornell Univ.). {Canad. Ent., 76 {1944), No. 7, pp. 150-152). —Four species 
(two new combinations) and a key are included. 

The relationship of Dasymutilla permista Mickel to Dasymutilla quadriguttata 
(Say) and behavior notes on the species, C. L. Remington {Ann. Ent. Soc. 
Amer., 37 {1944), No. 2, pp. 198-200). —The great dissimilarity of the sexes in 
members of the Mutillidae (the velvet ants) makes it frequently impossible to 
connect $ $ and 9 $ by study of preserved specimens. * A $ oi D. permista 
was seen to mate with a 9 Z). quadrigtUtata; these therefore appear to be one 
species and the first, being the older name, must stand. The habits are briefly 
described. The great abundance of Myzine quinquecincta (F.) on the lawiv with 
the mutillids, coupled with the reported rearing of D. quadriguttata from M. 
quinquecincta cocoons, leads the author to believe that the tiphiid is the host of 
the mutillid under the conditions where this study was made. 

The genus Dinocnemis Banks (H 3 niienoptera: Pompilidae), J. C. Bradley. 
(Cornell Univ.). {Canad. Ent., 76 {1944), No. 6, pp. 131-132). —Three species— 
with keys and including two new combinations—are considered. 
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The genus Melecta in eastern North America and Porto Rico (Hymenoptera: 
Anthophoridae), E. G. Linsley. (Univ. Calif.), (four. N. Y. Ent. Soc., 51 
{1943) t No. 2, pp. 225-227).—Hitherto unknown east of the Mississippi River, one 
new species of this bee is described from Georgia, one is redescribed from Puerto 
Rico, and the easternmost record for M. califomica Cresson on the bank of 
the Mississippi River is noted. 

The causes of the occasional abundance or scarcity of wasps (Vespula spp.) 
(Hym.: Vespidae), B. F. Beirne {Ent. Mo. Mag., 4. ser., 5 {1944), No. 54, pp. 
121-124, Ulus. 2).—During 1864-1931 there are said to have been 10 seasons when 
wasps were abnormally abundant throughout England and Wales in the summer 
and fall and 10 when they were abnormally scarce. Their abundance appeared to 
occur irrespective of the numbers of queens in the spring. In seasons of 
abundance the rainfall during April-June was low, whereas in seasons of scarcity 
it was high. Seasons of abundance and scarcity usually appeared in pairs. It is 
believed possible that in seasons of wasp scarcity, disease, which often destroys 
a large proportion of the larvae, becomes correspondingly scarce, and as it does 
not increase at the same rate as the wasps the latter become relatively abundant 
in the following year, whereas in seasons of wasp scarcity the reverse takes 
place. 

Diapause in the parasitic Hymenoptera, S. E. Flanders. (Calif. Citrus Expt. 
Sta.). {Jour. Econ. Ent., 37 {1944), No. 3, pp. 408-411). —If the development of 
an introduced species includes a diapause not synchronized with that of its host 
its establishment obviously may be impossible. The necessary synchronization of 
development between such a host and its parasite may possibly be brought about 
either by artificially prolonging the diapause in one or the other, or by manipu¬ 
lation of the environal conditions that initiate or break the diapause. Since the 
diapause may affect the utilization of hymenopterous parasites, the author has 
deemed it advisable to review and correlate the various arrests of development 
known to occur in this group in order to facilitate future studies of the phenomenon. 

Insect problems of field-crop seed production in the West, C. J. Sorenson. 
(Utah Expt. Sta.). {Jour. Econ: Ent., 37 {1944), No. 3, pp. 271-376). —The 
leading field crops grown for seed in the western United States are alfalfa, clovers, 
vetch, corn, wheat, barley, oats, sugar beets, and cotton. Major insect problems 
encountered in growing the seed of these crops are the following: Alfalfa and 
clover— Lygus bugs, the seed chalcid, grasshoppers, superb plant bug, alfalfa plant 
bug, the Say stinkbug, alfalfa weevil, thrips, clover seed midge, and clover aphid; 
vetch—the vetch bruchid, pea aphid, pea moth, and the sitona weevil; corn—the 
corn earworm, corn rootworm, European corn borer, chinch bug, grasshoppers, 
aphids, and spider mites; small grains—^grasshoppers,, chinch bug, hessian fly, 
strawworms, jointworms, the pale western cutworm, and the Say stinkbug; sugar 
beets— I^ygus bugs, beet leafhopper, pentatomids, thrips, and false chinch bug; 
cotton —Lygus bugs, western cotton plant bug, and pentatomid bugs; and grain 
sorghum—southwestern corn borer, the lesser cornstalk borer, and aphids. Prob¬ 
lems presenting the greatest difficulty and on which additional investigations are 
most urgently needed are the prevention or control of Lygus bugs, thrips, and the 
Say stinkbug in seed alfalfa, the seed chalcid in alfalfa and clover seed, and the 
false chinch bug when it attacks any crop. More information is also needed on 
the relationships of thrips to alfalfa seed development and of bees—both honey¬ 
bees and wild bees—to tripping and pollination in alfalfa. 

Insects affecting vegetable seed crops in the Western States, L. G. Smith. 
(Wash. State Col.). {Jour. Econ. Ent., 37 {1944), No. 3, pp. 362-370). —Some 
78 insect species are said to affect the production of 21 vegetable seed crops grown 
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in the western United States; the industry is comparatively new in this region, 
and in many instances the extent of inject damage to seed crops and the methods 
of control have not yet been determined. Though the maximum infestation by 
the pea weevil has been as high as 85.5 percent, the average is usually held to 
less than 5 percent by the timely application of rotenone dust. The pea moth 
causes severe damage to peas grown in northwestern Washington ; no control 
measures are as yet known. The weevil Sito'na lifieata Lee.—recently introduced 
into Washington—attacks peas, vetch, and alfalfa. The pea aphid is a problem 
mainly in the coastal areas of the Pacific Coast States. The cabbage seed pod 
weevil destroys about 25 percent of the seed crop each year in this State, and 
no satisfactory control is known; the cabbage aphid and the cabbage maggot 
also seriously affect cabbage seed production. 

Testing wheats in the greenhouse for hessian fly resistance, W. B. Cartwright 
and D. W. LaHue. (U. S. D. A.). {Jour. Econ. Ent., S7 {1944), No. 3, pp. 
385-387, Ulus. 2). —Because of the difficulties in obtaining significant results with 
field trials the authors have resorted to the testing of wheat varieties for hessian 
fly resistance under controlled conditions in the greenhouse; the method here 
described in detail has proved a satisfactory substitute for field trials because 
dependable populations of flies can be made available, the testing period is more 
elastic, and several thousand wheat strains can be tested and retested in a rela¬ 
tively small area and with but little equipment. 

The lesser cornstalk borer, a pest of fall beans, D. Isely and F. D. Miner. 
(Univ. Ark.). {Jour. Kmis. Ent. Soc., 17 {1944), No. 2, pp. 51-57, Ulus. 1 ).— 
Ordinarily considered a minor pest, this borer destroyed several thousand acres 
of seedling fall beans in northwestern Arkansas in August 1943; practically all 
its other hosts in this area were also infested. Most of the injury to seedling 
beans appeared to be due to partly grown larvae developed in the fields on 
previous crops or weed grasses. Destruction of these hosts 3-4 weeks before plant¬ 
ing is the most obvious means of avoiding such damage; field observations prior 
to the planting of beans are suggested as a means of determining the need of 
preventive measures. 

Gusano del elote: Descripcion y procedimientos de control [The corn ear- 
worm: Description and means of control] {Fitdfilo, 2 {1943), No. 4, pp. 35-59, 
Ulus. 7). 

Insects affecting guayule, with special reference to those associated with 
nursery plantings in California, W. H. Lange, Jr. (Calif. Expt. Sta.). {Jour. 

Econ. Ent., 37 {1944), No. 3, pp. 392-399, Ulus. 3). —The main purpose of this 
contribution is to present information collected during 1942 on insects causing injury 
to nursery and field plantings of guayule in the Salinas Valley. An attempt has 
also been made to tabulate the insects injuring this plant in other areas of the State 
and elsewhere, so that this information may be readily available. Contrary to the 
general belief, guayule has a large fauna of associated insects and several have 
caused damage in localized areas of the nurseries; these infestations have not as 
yet assumed major importance, but where optimum production of plants is the 
objective their control is a necessity. Among the pests discussed are Diahrotica 11- 
punctata (Mann.), wireworms, leafhoppers, thrips, Estigmene acraea (Drury), 
Agromysa virens Loew, Ligyrus califomicus Csy., grasshoppers, Lygus bjigs, 
Pityophthorus nigricans Bland, Rhizaspidiotus deamessi Ckll., and a gall fly. The 
physiological responses of guayule to insecticides and fungicides are briefly dis¬ 
cussed. 

Potato flea beetle control in western Nebraska, R. E. Hill and H. D. Tate 
(Nebraska Sta. Bui. 361 {1944), pp. 23, Ulus. 7).—Damage to potato tubers by 
• larvae of the flea beetle Epitrix tuheris Centner is more important than foliage 
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injury by adults in western Nebraska. Larval damage is frequently accompanied 
by severe scab infection. Adults start leaving overwintering quarters in mid-May 
and continue to appear during June. This period coincides with the early growth 
of potatoes planted before June 10. The first generation develops largely in the 
early plantings, from which they migrate during July and August into the late (or 
principal) crop to lay eggs, and the larvae (second generation) which hatch from 
these attack tubers of the late crop. First-generation adults appear in early July 
and those of the second about August 10. Adults feed on several wild hosts, but 
larvae feed largely on solanaceous plants. 

Tests to date with various insecticides, including zinc arsenite sprays, cryolite 
dust, and barium, fluosilicate dust, indicate that these materials are about equally 
effective. The addition of sulfur to other insecticides is thought desirable from the 
viewpoint of potato psyllid control. The authors suggest elimination of early plant¬ 
ings, destruction of cull dumps, combining late with early plantings, and frequent 
and thorough insecticide applications to reduce flea beetle damage in western 
Nebraska. 

The potato [tuber] moth: Experiments on its control, N. C. Lloyd (Agr. 
Gaa. N. S. Wales, 54 (1943), Nos, 7, pp. 223-327, 337, Ulus. 3; 9, pp. 417-121, 
Ulus. 4; 55 (1944), Nos. 3, pp. 107-110, 126; 5, pp. 193-196). —This paper sum* 
marizes the life history studies and control experiments with this pest in stored 
tubers, as carried out during the past 3 yr. Pyridine dust (5 percent) proved of 
great value in protecting potatoes against infestation, provided a good coating is 
obtained, but it will not control larvae already in the tubers. Further work is nec¬ 
essary to compare more fully the performance of kaolin, magnesite, pyridine, and 
derris dusts on a large scale and under conditions favorable to the moth, i. e., during 
warm weather. Results from liquid dips have been disappointing because of their 
failure to prevent rcinfestation by succeeding generations of moths. 

The external morphology of the adult tobacco hornworm (Lepidoptera: 
Sphingidae), A. H. Madden. (Mass. State Col.). (Ann. Ent. Soc. Amer., 37 
(1944), No. 2, pp. 145-160, Ulus. 19). —A detailed morphological description of the 
adult is presented as an example of the structure of the entire family. 

[Insect pests of orchard fruits] (Wash. State Hort. Assoc. Proc., 39 (1943), 
pp. 43-47, 103-114, Ulus. 1). —The following papers are included: Insects of Soft 
Fruits, by L. G. Smith and W. A. Luce (pp. 43-46) (Wash. State Col.) ; Relative 
Value of Sulphur and of Oil in Control of Mites, by R. E. Smith (pp. 103-106) ; 
Controlling the Codling Moth With Nonarsenicals, by E. J. Newcomer, M. A. 
Yothers, F. P. Dean, C. C. Alexander, and F. W. Carlson (pp. 107-110) (U. S. 

D. A.) ; and Timing Sprays for Codling Moth Control, by W. J. O'Neill (pp. 111- 
114) (Wash. Expt. Sta.). 

Toxicity of ricin, ricinine, and related compounds to codling moth larvae, 

E. H. SiEGLER, M. S. ScHECHTER, and H. L. Haller. (U. S. D. A.). (Jour. 
Econ. Ent., 37 (1944), No. 3, pp. 416-418). —Investigation of the toxicity of ricin 
and ricinine from the castor-bean plant, synthetic ricinine, and eight closely related 
compounds to codling moth larvae revealed only two of them to be effective killing 
agents, viz, ricinine (l,2-dihydro-methoxy-l-methyl-2-oxonicotinonitrile) and 
1,2-dihydro-l,4,6-trimethyl-2-oxonicotinonitrile. The structural formulas of both 
these compounds show a methyl group attached to the heterocyclic N atom and no 
free hydroxyl group attached to the ring. 

Mass liberation of parasites for immediate reduction of oriental fruit moth 
injury to ripe peaches, M. H. Brunson and H. W. Allen. (U. S. D. A.). 
(Jour. Econ. Ent., 37 (1944), No. 3, pp. 411-416). —Studies of the effects of mass 
liberations of parasites to control the oriental fruit moth were made in nine groups^ 
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of peach orchards in southern New Jersey (1938-42), covering over 360 acres during 
the period and including check-orchard observations, on an additional 313 acres. 
Macrocentrus ancylivorus Roh. and Bassus diverstts Mues. were liberated in 1938-39, 
but only the former in 1940-42. Although some parasites were liberated on first-brood 
larvae, the greater number were released in orchards during the occurrence of the 
second brood. Over the 5-yr. period an average of 47 percent less fruit was injured 
per tree in the treated than in the check orchards. Supplementary evidence sub¬ 
stantiated the conclusion that the observed reduction in injury was due to the para¬ 
sites released. Parasitization of the second-brood larvae averaged higher in the 
orchards receiving parasite liberations* than in the check orchards. The species 
liberated comprised a larger proportion of the total parasites reared from second- 
brood larvae collected in the orchards receiving liberations than from second-brood 
larvae collected in the checks. The number of moths emerging per tree from second- 
brood larvae was less in the orchards receiving parasite releases than in the checks*. 
It is concluded that the mass liberation of parasites, chiefly M. ancylivorus, in¬ 
creased the parasitization of sccond-brood oriental fruit moth larvae, lowered' the 
number of second-brood moths escaping parasitization, and thus reduced the fruit 
injury by about .SO percent. 

Insect pests of strawberries in Ohio, R. B. Neis wander {Ohio Sta. Bui 
651 {1944), pp. 37iihus. 15 ).—This publication includes a detailed discussion of 
the strawberry leaf roller, with particular reference to its damage; life history; 
emergence; egg deposition; incubation, larval, and pupal periods; length of life 
cycle; parasitization; and control studies for the years 1936 through 1943. In the 
control studies, both natural and synthetic cryolite proved economical and effective. 
Applications in dust form proved superior to sprays* in four out of five tests. 
Cryolite dusts appeared most satisfactory when diluted with 2 parts talc and 2 parts 
flour. 

Information is included on the strawberry leaf beetle {Paria sp.) and the grape 
colaspis. For the former, proper cultural practices proved the most economical 
control. When adults of the grape colaspis cause injury, control may be accom¬ 
plished by application of a dust containing 1 part Dutox, 2 parts talc, and 2 parts 
flour. 

Control measures are also suggested for the strawberry crown borer, white grubs, 
spittle bugs {Philaenus leucophthalmus (L.)), and the common red spider 
Tetranychus bimacidatus Harvey. A new type of strawberry injury caused by a 
hemipterous insect, Myodochus serripes Oliv., is described. 

Minor strawberry pests which occur in Ohio are also discussed. Leaf rollers, 
strawberry weevils, strawberry root weevils, strawberry root aphids, cyclamen 
mites, strawberry sawflies, and cutworms are included in this group. 

Twenty-six selected citations to the literature are included. 

The western grape leaf skeletonizer Harrisina brillians in California, W. H. 
Lange, Jr. (Calif. Expt. Sta.). {Cniif. Dept. Agr. Bui, 33 {1944), No. 2, pp. 98- 
104, Ulus. 5 ).—This pest was first reported from San Diego County in 1941 ; 
although it now appears that its attacks are sporadic and do not threaten the grape 
industry in this State, the importance of keeping it from spreading to other grape 
areas is apparent. The chief purpose of this paper is to describe and present illustra¬ 
tions of all stages so that the moth and immature stages can be readily differentiated 
by growers. The species is known in Arizona, California, Colorado, and Utah. The 
results of spray tests against half- to full-grown larvae are tabulated. 

Control biol6gico de la mosca prieta de los citricos en la Repfiblica [Biological 
control of the citrus blackfly in Mexico], A. Delgado de Garay {Fitdfilo, 2 
{1943), No. 5, pp. 3-17, Ulus. 4). 
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Pecan nut casebearer control, H. Hinrichs, G. A. Bieberdorp, and F. B. Cross. 
(Okla. Expt. Sta. et al). (Amer, Soc. Hort. Set. Proc., 44 (1944), pp. 123-128, 
Ulus. 2). —In a 2-yr. spray test against the pecan nut casebearer, two applications 
containing 4 lb. of lead arsenate, 3 qt. of summer oil, and 1 pt. of nicotine sulfate to 
100 gal. of water proved most effective. Sprays must be properly timed for best 
results; when delayed a week or more they were not effective. A single spray of 
6 lb. of lead arsenate and 3 qt. of summer oil to lOO gal. of water gave promising 
results in 1943. Dormant spraying with dormant oils and Dinitro and summer 
applications of fixed nicotines have shown possibilities but need further testing. 
All the spray mixtures used increased production by decreasing the casebearer 
population, but under severe infestation the most extensive and thorough methods 
are necessary to gain control of this pest. 

Insectos que atacan a los productos alimenticios almacenados [Insects attack¬ 
ing stored food products], E. G. Linsley and E. Michelbacher. (Univ. Calif). 
(Fitdfilo, 2 (1943), No. 5, pp. 18-68, Ulus. 21). —This compendium on these pests 
and their control is a translation of California Station Bulletin 676 (E. S. R., 89, 
p. 563). 

Studies on Tribolium confusum Duval.—III, Abnormalities produced in 
Tribolium confusum Duval by exposure to acetic and hydrochloric acids, L. M. 
Roth (Ann. Ent. Soc. Amer., 37 (1944), No. 2, pp. 235-254, Ulus. 42). —When 
various stages of the confused flour beetle were subjected to the vapors of acetic 
acid the results were more or less similar to those obtained with vapors of the 
odoriferous substance given off by the adults. In the present study, a detailed 
analysis is presented of the types of abnormalities produced. The type of deformity 
induced was found to be determined by the developmental stage at time of treat¬ 
ment, and this type changed with a change in the developmental stage. Glacial 
acetic acid and various concentrations of HCl were also applied directly to different 
stages of this insect, the results being essentially the same as those obtained by the 
acetic acid vapors. In only one case was an accessory outgrowth induced and 
never were any duplications or triplications obtained. 

Protection of dried packaged foodstuffs from insect damage, E. G. Linsley. 
(Univ. Calif.). (Jour. Econ. Ent., 37 (1944), No. 3, pp. 377-379). —No com¬ 
mercially available glass- or metal-substitute packages are known to be proof against 
all insect pests. The best commercial package thus far tested is a heavy fiberboard 
carton dipped twice in thermoplastic wax; this could be improved by closer atten¬ 
tion to cutting and assembling the carton to provide tighter fitting seams and more 
careful dipping for a smoother, more uniform, bubble-free wax coverage. Repel¬ 
lents offer promise of increasing the usefulness of the various wax- and paper- 
coated packages; among the better materials thus far investigated are the dini- 
trocresol compounds. Dehydrated foodstuffs, in spite of their low moisture content, 
are subject to insect damage and infestation; they require essentially the same pro¬ 
tection afforded air- and sun-dried products. 

Recirculation in atmospheric fumigation of commodities with nitriles, E. H. 
Glass. (Ohio State Univ. et al.). (Jour. Econ. Ent., 37 (1944), No. 3, pp. 388- 
391, Ulus. 3). —Laboratory and large-chamber fumigations with acrylonitrile-carbon 
tetrachloride and trichloroacetonitrile-acrylonitrile mixtures were made to study the 
possible value of recirculation in atmospheric chambers. Several comparable dosage- 
mortality curves for the confused flour beetle, with and without circulation, demon¬ 
strated that recirculation did not increase the effectiveness of fumigations in a 6-1. 
chamber under the experimental conditions. In 11 further tests in a 740-cu. ft. 
atmospheric chamber, recirculation also failed to increase the effectiveness of the 
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fumigations. The trichloroacetonitrile-acrylonitrile mixture (70-30) was not only 
more toxic than the acrylonitrile-carbon tetrachloride mixture (50-50), but the 
vapor of the former appeared to penetrate deeper into flour in lethal concentrations. 

Insect attack and damage to white-pine timber after the 1938 hurricane in 
New England, H. A. Bess. (U. S. D. A.). {Jour. Forestry, 42 {1944), No. 1, 
pp. 14-16). —Bark beetles and borers were abundant enough in the spring of 1939 
to infest the susceptible timber in this hurricane area. Pinhole borers were rela¬ 
tively scarce the first season after the storm but were conspicuously abundant in 
1940. In some areas 70 percent of the wind-felled trees had many of their roots 
intact and were still green and undamaged by insects at the end of the second 
season, indicating that it may be feasible to continue salvage operations more than 
one season after a storm and especially if the most vulnerable timber is logged first. 
Practically no standing trees were killed by bark beetles after the storm. Water 
storage of logs gave good protection against insects and stains, and those examined 
on dry sites some distance from wind-felled trees were injured comparatively little 
by insects during 1939. Chemicals applied to the green logs gave some protection, 
but covering the decked logs with straw and boughs proved more effective. 

Powder-post beetles and their control, T. E. Snyder. (U. S. D. A.). {Pests, 
12 {1944), No. 4, pp. 8, 27-31, Ulus. 7). —The information on powder-post beetles 
discussed in detail and briefly summarized in tabular form should aid in quickly 
associating each species, the damage it causes, and the measures that may be used 
against it. 

Parthenogenesis in termites of the genus Zootermopsis, S. F. Light {Calif. 
Univ. Pubs. Zool, 43 {1944), No. 16, pp. 405-412). 

A new termite, Calotermes (Calotermes) curvithorax n. sp., from Canton 
Island, in the Phoenix Group, Pacific Ocean, J. M. Kelsey {New Zeal. Jour. Set. 
and Technol, 25 {1943), No. 2, Sect. B, pp. 45-53, Ulus. 3). 

How to make wood unpalatable to the West Indian dry-wood termite Crypto- 
termes brevis Walker.—II, With organic compounds, G. N. Wolcott. (P. R. 
Univ. Expt. Sta.). {U. S. Dept. Agr., Forest Serv. Caribbean Forester, 5 {1944), 
No. 4, pp. 171-180; Span, abs., pp. 179-180). —In further studies (E. S. R., 90, p. 
77), the constituents of coal-tar creosote found most valuable for making wood 
permanently resistant at high dilutions to attack by C. brevis were phenol, phenan- 
threne, fluoranthene, and pyrene. Phenol was the only one of these abundant and 
cheap enough for commercial use. Its value was increased by synthesizing to penta- 
choloro-phenol, which at 0.5-pcrcent concentration gave permanent protection. Cedar 
oil and crude cashew-nut oil at 5-percent strength proved permanently repellent. 
Ferric dimethyl-dithio-carbamate was found permanently resistant at 0.2-percent 
strength. 

Protection of buildings from termite damage, with special reference to war¬ 
time conditions, N. Turner. (Conn. [New Haven] Expt. Sta.). {Pests, 12 
{1944), No. 6, pp. 6, 8, 10). —This paper presents pertinent information on the 
biological background of Reticulitermes floripes Kol—the species found in the 
Northeastern States—and its control. 

A handbook for the identification of insects of medical importance, J. Smart 

{Lmidon: Brit. Mus. {Nat. Hist.), 1943, pp. 269-\-, Ulus. 191). —The chapter on 
fleas is by K. Jordan and that on arachnids by R. J. Whittick. 

Nota sobre os transmissores da mol6stia de Chagas ocorrentes no Estado do 
Maranhao, Brasil [Notes on the vectors of Chagas’ disease in the State of 
Maranhio, Brazil], C. Miranda {Mem. In.^t. Oszvaldo Crus, 39 {1943), No. ?, 
pp. 297-300; Eng. abs., p. 299). —Two rcduviid bugs, Panstrongylus megistus (Bur- 
meister) and Triatoma rubrofasciata (DeG.), are noted as transmittors in addition 
to P. getiiculatus (Latr.), already known in this region. 
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The flea Malaraeus telchinum a vector of R pestis, A. L. Burroughs. (Univ. 

Calif.). (Soc. Expt Biol, and Med. Proc.. 55 (1944), No. 1, pp. This flea 

was found by far the most numerous on Microitis califomictis, and it outnumbered 
Nosopsyllus fasciatus about 2 to 1 on Rattus norvegicus, Opisodasys nesiotus was 
slightly more numerous than Malaraeus telchinum on Peromyscus maniculatus. 
Since M. telchinum was the only flea found to parasitize all three rodent species, it 
was deemed imperative to make transmission tests of Pasteurella pestis; in the 10 
thus far completed, 4 positive transmissions were obtained. 

Fumigation as a method of controlling the body louse Pediculus humanus 
corporis De Geer, I, II, W. A. L. David (Bui. Ent. Res., 35 (1944), No. 1, pp. 
79-89, Ulus. 2). —^A method for fumigation experiments has been worked out, and 
preliminary tests of 21 substances are reported upon. 

A bibliography of keys to immature mosquitoes (Diptera: Culicidae), W. P. 
Hayes. (Univ. Ill.). (Ent. News, 55 (1944), Nos. 6, pp. 141-145; 7, pp. 183- 
189). —The classification of mosquito eggs, larvae, and pupae has assumed increas¬ 
ing importance because of the intensive wartime malarial control program; this 
contribution should aid in identification work. 

A note on the mosquito distribution records of Puerto Rico and of the Virgin 
Islands (Nota sobre la distribucidn de diferentes especies de mosquitos en 
Puerto Rico y en las Pequenas Antillas), A. A. Weathersbee (Puerto Rico Jour. 
Pub. Health and Trop. Med., 19 (1944), No. 4, pp. 643-645; Span., pp. 646-648). 

Anopheles (Shannoniezia) costalimai Fonseca e Ramos, 1940, novo nome, e a 
redescrigao da especie (Diptera: Culicidae), J. O. Coutinho (Mem. Inst. Oswaldo 
Cruz, 39 (1943), No. 3, pp. 425-434, Ulus. 8; Eng. abs., pp. 433-434). —The author 
redescribes A. limai under the new name A. costalimai, the older name being pre¬ 
occupied. 

Observations on the nocturnal activity of Anopheles and certain other mos¬ 
quitoes in eastern Puerto Rico (Actividad nocturna de los mosquitos anofcles 
y otras especies en la regidn oriental de Puerto Rico), A. A. Weathersbee and 
G. E. Bohart (Ptierto Rico Jour. Pub. Health and Trop. Med., 19 (1944). No. 

pp. 626-634, illu.^. 1; Span., pp. 635-642). —Under the conditions of test and 
based on entry of A. albimanus SNitd. into horse-baited traps, this species was found 
more active during the middle hours of night than during either earlier or later 
hours. It also appeared that the number entering the traps per unit of time is 
not ordinarily governed by conditions of rainfall, wind, or temperature; the hours 
of greatest activity were those least subject to the influence of sunlight. A. grab- 
hamii Theob. entered the traps' during all hours of the night, though the numbers 
recorded did not indicate a pronouncedly hourly peak of activity. A. vestipennis D. 
and K. was taken during every hour between 6 p. m. and 6 a. m., except from 4 to 
5 a. m. Eleven mosquito species other than anophelines were also collected in the 
traps. The common mosquitoes of the area— Culex bahamensis D. and K., C. 
nigripalpus Theob., C. quinquefasciatus Say, Aedes taeniorhynchus (Wied.), and 
Psorophora confinnis (Lynch-Arribalzaga)—readily entered the horse-baited traps 
at all hours of the night. 

Sabadilla, Schoenocaulon spp., with reference to its toxicity to houseflies, 

T. C. Allen, R. J. Dicke, and H. H. Harris. (Wis. Expt. Sta.). (Jour. Econ. 
Ent., 37 (1944), No. 3, pp. 400-408, Ulus. 3). —Kerosene extracts of seeds of these 
widely distributed plants—known for some time to possess certain insecticidal prop¬ 
erties—were found highly toxic to houseflies, the kill and knock-down comparing 
very favorably with other kerosene types of sprays such as pyrethrum. Considerable 
variation existed in the toxicity to flies of kerosene extracts of different sabadilla 
samples. Among 25 tested, about 30 percent proved toxic; these were the ones 
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obtained in a powdered condition. At room temperature no samples of freshly 
powdered seeds* were effective. By raising the temperature of the extractive, how¬ 
ever, all inactive samples became potentially toxic. Temperatures above 75® C. 
caused the initial increase in toxicity, the optimum being 150®. Application of heat 
to the powdered seed and its treatment with soda ash prior to extraction also con¬ 
siderably increased the toxicity of inactive samples; the combination of soda ash 
and reduced heat treatments during extraction was effective. The toxicity of the 
powdered seed increased with age during storage. Kerosene extracts of the seed 
retained their toxicity in brown glass containers for 2 yr.; extracts exposed to light 
deteriorated rapidly. Seeds of S. drummandii and 5'. texammt —both indigenous to 
the United States—were found to possess properties highly toxic to houseflies and 
comparable to species of more tropical zones. No toxicity was found in the roots, 
bulbs, leaves, or stems of sabadilla plants. It is concluded that kerosene extract 
of sabadilla seed is most promising for destroying houseflies*. Under some condi¬ 
tions, however, its use may be limited because of its* tendency to cause sneezing on 
inhalation. 

Destruction of lice in clothing by hot and cold air, J. R. Bus vine {Bui. Ent 
Res., 35 (1944), iVo. 2, pp. 115-125, Ulus. This paper describes investigations 
conducted with an eye to very different situations, viz, the heat treatment of bedding 
in air raid shelters and the possible use of winter cold. The findings detailed indi¬ 
cated that the disinfector is capable of satisfactory results with bedding at 20-min. 
exposure to an air temperature of 220° F. or over, provided that no great thickness 
of material protects the vermin. To prevent this, mattresses must be hung so that 
their entire surface is exposed to the circulating hot air and blankets so that no 
more than two thicknesses are together. As a general conclusion from the tests 
with cold air, satisfactory delousing of all types of garments (at least from adult 
lice) can be attained by exposures overnight to a temperature of —15® or lower. 

Fumigation as a method of controlling the body louse Pediculus humanus 
corporis De Geer. — III, Practical tests, W. A. L. David (Bui Eiil . Res ., 35 
(1944), No. 2, pp. 101-112, Ulus. 3). —In this installment (see above) the condi¬ 
tions under which complete control of body lice and their eggs may be obtained were 
studied, and the relative uses* of the methods and fumigants tried are described. 
Four of the materials tested—methyl formate, ethyl formate, ethylene dichloride, 
and methyl-allyl chloride—proved comparatively safe and pleasant to handle, but 
they sometimes demand rather heavy doses or long exposures, especially at tem¬ 
peratures below 20® C. On the other hand, chloropicrin and trichloroacetonitrile 
have strongly irritating properties, but their toxicity to lice is much greater. The 
methods described have the advantage that some are very safe and all are simple, 
demanding no elaborate technic or apparatus. 

Blackflies found feeding on turkeys in Virginia (Simulium nigroparvum 
Twinn and Simulium slossonae Dyar and Shannon), G. W. Underhill (Virginia 
Sta. Tech. Bui. 94 (1944), pp. 32, Ulus. 15). —This publication includes a detailed 
description of S. nigroparvum and 5". slossonae. The former was found in 28 
counties and 37 streams in Virginia and, although occurring as far east as Richmond, 
was most abundant in the mountain and foothill region. Streams 25 to 30 ft. or 
more wide and 15 to 24 in. deep with a flow-of 4 to 6 ft. i^er second and a flat focky 
bottom with vegetation among the rocks proved favorable breeding quarters* for 
this species. Three generations probably occur annually. The adults of this species 
fed principally on turkeys. 

S. slossonae was collected only in the Coastal Plain region and usually along or 
just above where fresh and brackish water came together. Small streams 3 to 10 
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ft. wide and 8 to 15 in. deep with sandy-mud bottoms, a current of 1.5 to 2 ft. per 
second, and considerable plant growth and shade provided a favorable breeding 
habitat for this species. 

Limited observations indicate that the general behavior and feeding habits of 
S. slossonae and 5. nigroparvum are similar. The text is supplemented by numerous 
excellent illustrations. 

Notes on Oklahoma bot flies, G. W. Eddy and K. C. Emerson. (Okla. A. and 
M. Col.). {Jour. Kans. Ent. Soc., 17 (1944), No. 2, pp. 78-79). 

The fleas (Siphonaptera) of Alberta, with a list of the known vectors of 
sylvatic plague, J. H. Brown (Ann. Ent. Soc. Amer., 27 (1944), No. 2, pp. 207- 
213). —Annotated lists are presented of the fleas of Alberta and of the hosts from 
which plague vectors have been recovered. 

Biology of the cattle biting louse and notes on cattle sucking lice, J. G. 
Matthysse. (Cornell Univ.). (Jour. Econ. Ent., 27 (1944), No. 3, pp. 426-442, 
Ulus, 4). —The incubation period for Linognathus vituli (L.) and Solenopotes 
capillatus Enderlein under winter barn conditions on dairy heifers averaged 11 days; 
that of the short-nosed cattle louse, 13 days. The oviposition rate of the last and 
S. capillatus was 1-2 eggs per day; for L. vituli, 1 per day. Reared under controlled 
conditions, the optimum temperature for the cattle biting-louse api)eared to be 95® 

F. ; the optimum relative humidity, 75-84 percent. The probable cycle of this louse 
on the host in winter was apparently for the egg 8 days; first instar 7 days, second 
5.5, and third instar 6 days; preoviix)sition period 3 days; complete cycle 29 days; 
and oviposition rate 1 egg per 35 hr. per 9. Normal reproduction is by partheno¬ 
genesis.; this louse was maintained through two generations with no ^ 5 introduced 
or produced. In natural infestation, $ $ are present in small numbers but are 
most numerous in rapidly decreasing populations; thus they probably serve some 
function in the biology of the species. A temperature of 100® proved too high for 
maintenance of populations, and 125® was fatal within 1 hr. Since the normal skin 
temperature of heifers in summer in northern areas approaches 100® and the action 
of direct sunlight raises the skin temperature to over 125® in 2 min., it would appear 
that the winter areas of infestation on heifers are unsuited to maintenance of popu¬ 
lations of the cattle biting-louse. Skin temperature is highly important in influencing 
the relative abundance of cattle lice in both winter and summer in northern areas, 
but this is not meant to imply that humidity, light, diet, and skin condition are not 
factors. 

Methods for collecting ticks for study and delineation, E. T. Boaruman. 
(Univ. Fla, et al.). (Jour. Parasitol., 30 (1944), No. 2, pp. 57-59). —Methods 
are described for collecting ticks from soil, vegetation, and host animals. It is 
important for diagnostic purposes that ticks be killed in an expanded condition; 
a solution of 3 parts ether and 97 parts 20 percent ethyl alcohol was found to kill 
them with appendages expanded and also proved useful in killing many different 
arthropods—both aquatic and terrestrial. Preferably ticks and other arthropods 
should be transferred to a solution of I part glycerine and 9 parts 75 percent alcohol 
for final storage; the more highly chitinized species, however, may be dried. An 
outline of a modification of Bethe’s method for staining cliitin is suggested for 
studies of small clear chitinized structures. 

The genus Amblyomma (Ixodidae). in the United States, R. A. Cooley and 

G. M. Kohls (Jour. Parasitol., 20 (1944), No. 2, pp. 77-111, Ulus. 12). —Publica¬ 
tion of a review (61 references) of this genus of ticks in the United States was 
undertaken because of the increasing interest in its members as known or suspected 
carriers of diseases and especially because of the need of criteria for the specific 
identification of the larvae and nymphs. The present paper is based largely on 
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miscellaneous collections made by members of the staff of the Rocky Mountain 
Laboratory, National Institute of Health. Preceding the consideration of individual 
species—^to which there are keys to females and males and which include new 
taxonomy—^there is' a discussion of the medical and veterinary importance of the 
genus in the United States and a glossary of technical terms used. 

Biology of Ixodes muris Bishopp and Smith (Ixodidae), C. N. Smith. 
(U. S. D. A.). (Ann. Ent. Soc. Amer., 37 (1944), No. 2, pp. 221-234).-—Tht 
hosts of this tick here reported are the jumping mouse, meadow mouse, white-footed 
mouse, Norway rat, short-tailed shrew, and muskrat. The localities from which 
collections were made were Cape Cod and the islands of Martha’s Vineyard and 
Nantucket. The biology of I. muris is said to have been unknown at the time this 
study was started; there have been no subsequent publications on the species since 
its description in 1937. 

Ticks and other parasites attacking northern cliff swallows, W. J. Baerg. 
(Univ. Ark.). (Auk, 61 (1944), No. 3, pp. 413-414, Ulus. 1). —During the 12 yr. 
this Arkansas colony of Petrochelidon albifrons albifrons has been visited, the most 
important parasite has appeared to be the tick Ixodes baergi Cooley, which is dis¬ 
cussed in some detail. Other parasites encountered include the swallow bug, fleas 
(Ceratophyllus celsus Jord.), and bird lice (Myrsidea dissimilis (Kell.)). 

Testing insecticides on the argasid tick Ornithodorus moubata Murray, G. G. 
J^OBiNSON (Bul. Ent. Res., 35 (1944), No. 2, pp. 95-99). —Sprays containing 
pyrethrum proved outstanding in toxicity to this tick and are recommended for 
use where spraying measures are employed until better substances are discovered or 
made available. Of the dusts, pyrethrum powder was outstanding in activity, but 
samples to be used should have prior tests of toxicity. Since pyrethrum powder is 
likely to deteriorate rather rapidly in the field, other dusts were also tried. Certain 
derivatives of phenol and naphthalene proved active as fumigants. Although these 
substances evaporated quickly in contact with the general atmosphere, they might 
have some use as soil fumigants in the floors of huts. Other derivatives acted 
purely as contact i>oisons and yet were just too volatile to be lasting in the general 
atmosphere. Alpha-naphthylamine and 3-niethyl.6-ethyl.phenol are examples; the 
latter is more toxic, and possibly the substitution of a higher alcohol for the methyl 
or ethyl group might decrease the volatility but not the toxicity. 

Four new species of Tydeidae from Mexico (Acarina), E. W. Baker. (U. S. 
D. A.). (Ent. Soc. Wash. Proc., 46 (1944), No. 6, pp. 159-162, Ulus. P).—Three 
species of Tridilatydeus and one of Microtydeus are described. 

Pronecupulatus, a new genus of Tydeidae (Acarina) from Mexico, E. W. 
Baker. (U. S. D. A.). (Jour. Kans. Ent. Soc., 17 (1944), No. 2, pp. 72-73, 
Ulus. 2). — P. anahuacensis n. gen. and sp. is described; this mite was found on 
tree-inhabiting lichens. 

The Nosema problem, E. F. Phillips (Gleanings Bee Cult., 72 (1944), No. 
7 pp. 316-319). —A brief historical review and discussion of the status of this 
protozoan disease of bees, with the conclusion that the evidence so far presented 
fails to demonstrate the seriousness of N. apis as a cause of disease. 

ANIMAL PRODUCTION 

The nutritive value of corn oil meal and feather protein, C. I. Draper (Iowa 
Sta. Res. Bul. 326 (1944), pp. 161-184, Ulus. 4).—A basal cereal diet believed to 
be complete in required nutrients except quantity of protein, which was 8 percent, 
produced a slow rate of growth in chicks and rats but no other evidence of deficiency. 
Corn oil meal, feather protein in various combinations, and other high-nitrogen 
feeds were added to evaluate the nutritive properties of these feeds. Gain in weight 
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and feed efficiency were used to measure the nutritive values of the various rations. 

In one experiment with 3 lots of 15 chicks each fed in duplicate with ground yellow 
corn, the small quantities of meat meal, fish meal, soybean meal, and dry skim milk 
of the basal ration were replaced by about 45 percent of corn oil meal with and 
without riboflavin. Both chicks and rats fed unsupplemented corn oil meal rations 
grew at a slower rate than controls. The chicks on the control rations gained an 
average of 516 gm. as compared with 81 and 92 gm. with corn oil meal and corn 
oil meal with riboflavin, respectively. Rats on these rations gained an average of 
195, 100, and 109 gm., respectively. The average gains of lots of 15 chicks fed in 
duplicate were with 16 percent protein from the standard mixture 630 gm., 16 from 
corn oil meal 235 gm., 15 from the standard mixture 590 gm., 15 from corn oil meal 
317 gm., 13 from the standard mixture 453 gm., 13 from corn oil meal 314 gm.> 11 
from the standard mixture 424 gm., 11 from corn oil meal 270 gm., and with 8 per¬ 
cent protein from cereals 145 gm. As corn oil meal was suspected to be deficient in 
certain amino acids, the rations' of certain chicks were supplemented with them. 
The addition of cystine and lysine to a corn oil meal ration produced a rate of growth 
significantly greater than the unsupplemented ration. Additions of glycine and 
glutamic acid produced gains just below the point of significance. The gain was not 
increased significantly with histidine, tryptophan, and arginine added to the corn 
oH meal ration. 

In eight paired experiments with 1- to 3-weck-old cockerels, a variance analysis 
showed a highly significant difference in the rate of body gain over a 13-day period 
when the corn oil meal ration was supplemented with cystine, a significant difference 
when lysine and glutamic acid were added, and no significant difference when 
glycine was added. In studies of the supplemental value of five different protein 
feeds for corn oil meal with lots of 20 chicks fed in duplicate pilchard fish meal 
as 5 percent and corn oil meal as 19 percent produced gains of 1.57 gm. per gram 
of protein consumed. Dry skim milk and gelatin, 9 and 3.5 percent, respectively, 
with 22 percent corn oil meal produced gains of 1.27 and 1.48 gm. per gram of 
protein consumed. Cottonseed meal and blood meal j)rovcd to be of little value, 
and the birds receiving them suffered high mortality. In another experiment in 
which lots of day-old chicks were fed proteins from yeast and corn oil meal in 
different proportions and growth after 2 weeks was cpmpared by methods of Hei- 
man, Carver, and Cook (E. S. R., 82, p. 377), lots receiving yeast as the sole protein 
supplement utilized feed most efficiently, but a covariance test revealed that after 
the gains were adjusted to a common feed intake basis they did not differ signifi¬ 
cantly. In three further trials with 10 chicks per lot at 15 and 16 percent i^rotein 
levels there were greater gains and more feed consumed on mixtures of sodium 
sulfide-treated feathers and corn oil meal than on either alone, and the mortality was 
generally reduced. However, in one experiment the feathers treated with sulfide 
proved toxic. Autoclaving for 2, 4, 6, and 8 hr. seemed to have little or no beneficial 
effect on the sulfide-treated feathers' fed to lots of 20 chicks. Similar results were 
shown with chicks and rats on the supplemental value of the sulfide-treated feathers 
to corn oil meal. 

The composition and nutritive value of seeds hays, W. S. Fergu.son and S. J. 
Watson (Jour. Agr. Sci. [England'\, 34 (1944), No. 2, pp. 88r^92 ).—The crude 
protein content of 108 samples of first-year seedings of hay varied from 5 to 13.5 
percent, averaging 9 percent. Hay cut in the second and third year showed that the 
protein content falls and the crude fiber rises with increasing age. In twenty-first- 
year hays the starch equivalent values were high and moderately constant, averaging 
36.8, with protein equivalent values averaging S.l* percent. Other samples of hays 
were also investigated for composition and digestibility. 
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Effect of air temperature on the rate of energy metabolism in the English 
sparrow, S. C Kendeigh. (Univ. Ill.). (Jour. Expt. ZooL, 96 (1944), No. I, 
pp. 1-^16, Ulus. 3). —straight-line relationship was found between the air tem¬ 
perature and the standard metabolism between 37* and 40° C following the formula: 
cal./gm./hr. = 0.558 (37 —/) + 19, 

wherein t refers to the air temperature in centigrade degrees, small calories are used, 
and gm. is the average weight during the experiment. Normal body temperatures 
are maintained until metabolic fatigue sets in. With rises of air temperature above 
37° (98.6° F.), hyperthermia occurs which may lead to death. Water vaix)rization 
increased with temperature, and accounted for 9.2 percent of the heat loss at 5°, 16 
at 25°, 31 at 35°, and 47 percent of the heat lost at 43°. The rate of breathing was 
56 per minute at 30°, but rose to 200 per minute at an extremely high temperature. 
An average respiratory quotient of 0.73 was secured from the English sparrows 
caught in the wild. It was evident that these small birds reached the postabsorptive 
state within the 1^ to 3 hr. employed after the cessation of feeding. 

Digestion in the ruminant, R. A. McAnally and A. T. Phillipson (Biol, Rev. 
Cambridge Phil. Soc., 19 (1944), No. 2, pp. 41-54, Ulus. 2). —The ability of the 
rumen to digest large quantities of cellulose and carbohydrates, mainly through the 
action of bacteria but also of enzymes, is noted, and the passage of food, fermenta¬ 
tion, and regurgitation are described. An extensive list of references is included. 

The effect of diet on the vitamin A content of the bovine fetal liver, W. Braun 
and B. N. Carle. (Univ. Calif, coop. U. S. D. A.). (Jour. Nutr., 26 (1943)^ 
No. 6, pp. 549-554). —The vitamin A content of the liver of aborted fetuses, 
though low, was in direct relationship to the amount of vitamin A in the dams* 
rations. Pregnant cows in an abortion experiment were separated into groups, with 
seven barn-fed a low vitamin A ration, five barn-fed with 400,000 International 
Units of shark-liver oil twice a week, four pasture-fed, and five pasture-fed with 
shark-liver oil. The vitamin A content of the livers of 20 fetuses aborted by cows 
receiving these rations averaged 1.7, 14.1, 6.6, and 10.7 I. U. per gram, respec¬ 
tively. The vitamin A content of selected dams’ livers ascertained from samples 
removed by partial hepatectomy was in accord with the vitamin A in the ration. 

Forest grazing in relation to beef cattle production in Louisiana, R. S. Camp¬ 
bell and R. R. Rhodes. (Coop. U. S. Ih A.). (Louisiana Sta. Bui. 280 (1944), 
pp. 43, Ulus. 11). —Results of a survey of 118 cattle-producing farms during Octo¬ 
ber, November, and December, 1943, in 34 of the 64 parishes in different parts of 
the State, showed that forest ranges accounted for 69 percent of the grazing over 
the State as a whole. Of the operators interviewed, 64 percent used free range. 
There appeared to be an increase in fenced control of ranges, mainly by landowners 
but also through nominal leasing arrangements between timber companies and local 
resident farmers. Forest ranges furnished little real forage during the midsummer 
dry period and the winter when farm pastures furnished an increasing amount of 
forage, and large additional acreages are needed. Calves were finished off by field 
crops after harvesting, mainly on corn and hay fields. Supplemental concentrates 
such as cottonseed meal and hulls were fed during the worst winter months for 
subsistence purposes. Only 29 percent of the cattlemen furnished mineraT supple¬ 
ments to prevent mineral deficiencies. It was a common practice in certain of the 
Florida Parishes for dairy herds to graze on forest ranges. Herd improvement was 
being practiced by about 90 percent of the farmers interviewed, but the majority 
took up the practice within the last decade, particularly since the State was freed 
from cattle fever ticks. It was concluded that more and better distribution of bulls 
would aid in a worth-while increase in calf crop. Death losses were rather high 
and were due to such causes as starvation, railroad and highway accidents, bogging 
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and drowning, disease, poison plants, parasites, and theft. Better facilities and 
handling practices such as good, clean water, shleter against summer heat and winter 
cold, boundary and cross fences, corrals, and feeding equipment were being em¬ 
ployed. Most farmers interviewed opix)sed uncontrolled burning of forest ranges, 
but in the longleaf pines benefits for grazing and helpful forest management re¬ 
sulted. There was little damage done to pine seedlings by cattle on moderately 
stocked ranges, but hardwood seedlings were damaged by these cattle, especially 
during spring. Average small farm wood lots were so far below possible forest 
production because of excessive use for summer shade and winter protection that 
they furnished little or no forage. The most important forest range problems were 
wintering the cattle-breeding herds—supplemental feeds and improved pastures; 
improved forest grazing management—season of use and grazing capacity; disease 
control; improved-quality animals; and land control. Important needs stressed 
were fire protection, forest management, more land, and better land control. Sug¬ 
gestions are presented, from experiences of farmers, for improved forest range 
management. 

Slimmer gains of yearling Hereford steers on native and cultivated pastures, 

G. A. Rogler. (Coop. U. S. D. A.). {North Dakota Sta. Bimo. BuL, 6 {1944), 
No. 6, pp. 20-27). —Continuing the grazing studies of Sarvis (E. S. R., 87, p. 
699), higher gains were produced on the steers on the pastures providing different 
amounts of grazing in the 3 yr. 1941^3 than for the 1936-40 period, this being a 
result of favorable weather conditions. An average rate of 5.5 acres per yearling 
steer from approximately May 16 to October 15 produced near maximum gains 
without injury to the grazing, and sufficient forage carry-over remained at the end 
of most grazing seasons. In 1942, 90 lb. per head difference in gain per season was 
shown in favor of cultivated crested wheatgrass and native grass grazing over 
straight crested wheatgrass. On the crested wheatgrass from May 15 to July 15 
there were grazed 1'.5 acres per head with native pasture the rest of the season. 
No great advantage was shown for rotation grazing of crested wheatgrass in 1 
year’s trial. Steers did not make good gains on mature crested wheatgrass, and 
therefore native grass must be provided from the last of June or early July to the 
end of the season if maximum gains are to be made. Russian wild-rye has the 
ability to recover rapidly after defoliation if sufficient moisture is available. The 
extremely high gain of 327.5 lb. per head was made on Russian wild-rye. 

Comparison of native grasses and crested wheatgrass and of supplements for 
beef cattle in the northern Great Plains, W. H. Black and V. I. Clark {U. S. 
Dept. Agr. CiJr. 705 {1944), pp. 11, Ulus. 3). —^^Crested wheatgrass was more 
palatable and slightly more efficient than native grass (predominantly western 
wheatgrass, buffalo grass, and blue grama) when fed to beef cattle at the Ardmore 
Field Station, Ardmore, S. Dak. On the average for two winter seasons of 140 
days each, a ration of about 17 lb. of these hays produced 34.5 lb. of gain per head 
for yearlings and 2-year-olds. The relative costs of these hays, therefore, could 
well be the governing factor in the choice between them. Similar summer gains 
were produced on 2-year-old cattle when grazed on crested wheatgrass and native 
grasses at rates of stocking which afforded cattle the opportunity to get their fill 
without difficulty. When grazed at the rate of 3 acres per head, crested wheatgrass 
produced 65 lb. of gain per acre as compared with 24 lb. made by steers grazing 
the native range at the rate of 9 acres per head. Cottonseed cake and beet pulp- 
molasses pellets appeared to be of about equal value when fed as supplements to 
the native range for wintering yearlings and 2-year-old steers. When wintered in 
dry lot on a ration of 15 to 20 lb. of these hays, 'the cattle made greater winter 
gains than those wintered on the range with a daily supplement of 1 lb. of concen- 
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trate. The differences in combined winter and summer gains between the two 
systems were not significant. The study was conducted with four lots of cattle 
consisting of seven steers and three spayed heifers each, fed from December 12. 
1940, to May 1, 1942, with two lots wintered in dry lot and two on range. 

Gains made by cattle on summer range in northern Utah, L. A. Stoddart 
{Utah Sta. Bui. 314 (1944), pp. 244-, Ulus. 6 ).—Continuing the study of Utah 
range plants (E. S. R., 89, p. 410), the average summer gain of Utah steers (and 14 
heifers in 1943) was found to be 29.03 percent of the initial weight, which ranged 
from 300 to 800 lb., averaging 576.8 lb. in the 8 yr. 1934-37 and 1940-43. The 
cattle gains from month to month and year to year varied but averaged 1.57 lb. per 
head per day over the entire period. Poor gains may result from unfavorable 
weather conditions and the cessation of normal grazing activity. The size of the 
steers’ influenced gains; the large steers, usually older, gained significantly less in 
the late summer than smaller animals, but pounds gained per head over the season 
did not differ significantly. The smaller animals were considered more efficient 
in converting forage to meat than the larger animals. The most economical market¬ 
ing practice depends on the condition of the cattle and range and the market trends. 
Dairy-breed heifers and steers were found to gain much less efficiently than Here- 
fords. Because of the high P content of the forage and because gains did not 
increase with P supplement, additions of P to the ration did not seem necessary 
despite rather low P levels of the grasses in late summer. 

Growth of steers on seleniferous range, A. L. Moxon, M. A. Rhian, H. D. 
Anderson, and O. E. Olson. (S. Dak, Expt. Sta.). (Jour. Anim. Set., 3 (1944), 
No. 3, pp. 299-309, Ulus. 2 ).—Four lots of 10 steers each were established on a 
highly seleniferous range to study the effects of undergrazed range, overgrazed 
range, and of normal range with and without arsenic added to the salt mixture at 
the rate of 5, 10, and 25 p. p. m. The steers’, about 1 yr. of age, were half from 
seleniferous and half from nonseleniferous areas and averaged about 475 lb. at the 
start. All four lots made good summer gains, averaging 96, 109, 97, and 109 lb., 
respectively, from June 21 to September 21, 1939, with 100, 300, and 200 acres of 
range with and without arsenic in the salt mixture. All steers remained more or 
less stationary in the winter, making little gains’. The average gains in the second 
year from May 21 to August 21- were, respecitvely, 222, 235, 254, and 248 lb. The 
best gains were made by the steers receiving 25 p. p. m. of arsenic in the salt. Any 
symptoms of selenium poisoning were reduced, although symptoms of this appeared 
each summer or fall about the time the grass began to dry up. Lameness and 
cracked hoofs were prevalent in all the lots, but did not appear after arsenic in the 
salt was increased from 10 to 25 p. p. m. The selenium content of the tissues and 
organs was ascertained at the time of slaughter. 

Carcasses of cattle in feeding experiments show low grain ration made good 
beef, W. E. Connell and R. C. Tom (Colo. Farm Bui. [Colorado Sta.], 6 (1944), 
No. 4. pp. 6-9, Ulus. 1 ).—Good to Choice beef was produced by feeding steers only 
a small amount of grain with Colorado roughages and alfalfa hay but no protein 
supplement. The most economical gains’ were made by steers receiving a small 
amount of grain plus beet byproducts, as reported for the previous year’s results 
(E. S. R., 90, p. 237). The studies were conducted with 8 lots of about 9 steers 
each, fed for 140 days on rations of rolled barley alone or with equal parts of 
ground corn and alfalfa hay. The different lots received for comparison wet beet 
pulp, alfalfa silage, beet top silage, corn silage, or dried beet tops. The carcasses all 
graded Good or Choice. 

Cull peas for fattening calves, H. G. McDonald and M. E. Ensminger 
(Washington Sta. Bui. 439 (1944), pp. 16, Ulus. 4).—A mixture of peas, barley, and 
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oats, of which 2(M0 percent consisted of cull peas, proved approximately equal to 
a mixture of 80 percent barley and 20 percent oats for the promotion of gain in 
baby beef steers in about 150 days. In one of the three experiments wheat hay was 
compared with first-year sweetclover hay as a roughage, but first-year sweetclover 
was employed in the other two experiments in which varying percentages of barley 
and peas were fed with 20 percent oats*. The average daily gain on all rations was 
slightly better than 2 lb. No digestive disturbances or bloat occurred when 20-40 
percent of cull peas was included in the grain mixtures fed with chopped first-year 
sweetclover, but when more than 40 percent peas was included bloat hazard was 
serious. Wheat hay plus grain was not as satisfactory for fattening calves as 
sweetclover hay and grain even though peas were added to the former to bring 
about an acceptable protein and carbohydrate balance. Wheat hay had an advan¬ 
tage in eliminating difficulties with bloat when grain mixtures consisting of 60-80 
percent peas were fed with sweetclover. 

The relationship of feeder grade, initial weight, total gain, finished grade, and 
carcass grade of lambs, L. E. Johnson (S. Dak. Expt. Sta.). (Jour. Anim. Set., 
3 (1944), No. 3, pp. 224-232, Ulus. 2). —Among a total of 8,494 lambs fattened in 
groups of about 100 each in 11 feeding seasons on rations consisting of one or more 
grains, a legume hay, one or more beet byproducts, and with and without protein 
supplements and minerals, considerable relationship with correlation coefficients 
varying from 0.35 to 0.54 was shown in all lambs marketed at one time between 
initial weight, feeder grade, finished grade, and B. A. E. carcass grade, but packer 
carcass grades were only slightly related to the other measurements. Marketing 
the lambs as they finished by topping the lots decreased the number of very light 
and overweight carcasses and consequently lowered the advantages shown in greater 
initial weight and superior feeder grade. The use of more than one of the measures 
studied in predicting gain, finished grade, and carcass grade of the lambs’ did not 
seem practical, and the multiple correlations were only slightly better than the 
simple correlations. In general, the lambs increased about one grade during fat¬ 
tening. In the relationship between the initial weights, feeder grade, total gain, 
finished grade, B. A. E. carcass grade, and packer carcass grade, standardization of 
lamb carcass grade seems needed on the basis of value and for the daily purchase 
of live animals. The data were analyzed on the basis of correlations and regressions 
between the different measurements taken for groups of the lambs. 

The value of vitamin D and bone-flour in the prevention of rickets in sheep in 
New Zealand, L. W. N. Fitch and T. K. Ewer (Austral. Vet. Jour., 20 (1944), 
No. 3, pp. 220-226, Ulus. 3). —Three groups of nine Corriedale wethers each and 
three groups of four Corriedale rams were allowed green Algerian oat pasture 
from April 10 to about the middle of August. One group was supplied with 30 cc. 
cod-liver oil per head per week and a second group received 2 oz. of bone flour 
weekly. The third group was given no supplement. Gains in live weight and serum 
calcium and phosphorus are shown. The serum calcium levels of all wether groups 
were comparable, but the serum phosphorus of both treated groups was significantly 
higher in those receiving the supplements. Almost all of the control animals and 
those receiving bone flour developed rickets. The widths of the distal epiphyseal 
cartilages of the metacarpal bones were used to assess the value of vitamin D and 
bone flour for preventing rickets. 

Market hog feeding and management, E. L. Quaife (Iowa Sta. Bui. P66 
(1944), pp. 177-196, Ulus. 8). —General directions for the feeding and management 
of spring and fall pigs, with special attention to corn and soybean rations and the 
use of pasture. 
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An attempt to improve a concentrate mixture composed of yellow com, beef 
meal, soybean meal, and alfalfa meal for weanling pigs in drylot, B. W. Fair¬ 
banks, T. A. King, J. L. Gobble, J. L. Krider, and W. E. Carroll. (Univ. Ill.). 
(Jour. Anim. Set,, 3 (1944) ^ No. 3, pp. 250-256). —In two experiments with 148 
spring and fall pigs, the average daily gains* on the basal ration were 0.94 and 6,70 
lb., respectively, but with the addition of one-third hulled oats the average daily 
gains were 1 and 0.88 lb. With additions of dry skim milk or dried com distillers* 
solubles to the basal ration, the average gains of the two trials were 0.84 and 0.83, 
which were very similar to those on the basal ration alone. The rations were so 
balanced as to consist of approximately 25 percent protein. 

Large amounts of cottonseed meal for pigs (Mississippi Sta. Rpt. 1943, p. 15).— 
In experiments with 7 lots of 10 pigs each, varying combinations of cottonseed 
meal and minerals were tested as supplements to corn. One lot receiving equal 
parts of cottonseed meal and tankage as a 15-percent supplement to corn made an 
average daily gain of 2.16 lb. in 65 days. An average daily gain of 1.92 lb. was 
produced by corn and cottonseed meal 7 : 3. When cottonseed meal was* treated 
with ferrous sulfate, the average daily gain in 73 days was 1.64 lb. On this ration, 
with a mineral mixture of oystershell flour, ferrous sulfate, and salt, the average 
daily gain was 1.73 lb. Various combinations* of 'delta soil and alfalfa meal were 
fed with the cottonseed meal and corn, and the average daily gains ranged from 
1.66 to 1.86 lb. 

Cooked waste pinto beans found by tests to be good protein-rich feed for hogs, 

W. E. Connell (Colo. Farm Bui [Colorado 5'/a.], 6 (1944), No. 4, pp. 4-6). — 
The average daily gain made by a lot of ten 100-lb. pigs fed for 79 days on ground 
corn and soybean meal was 1.22 lb. Another lot on ground corn and cooked pinto 
beans made the same rate of gain, whereas a third lot which received raw pinto 
bean meal in addition to the ground corn made an average daily gain of 0.63 lb. A 
fourth lot of pigs on cooked pinto beans alone gained 1.1 lb. per day. After 79 days’ 
feeding only 2 of the pigs on corn and pinto bean meal were fat enough to market, 
while from 5 to 7 were marketed from each of the other lots. The carcasses* from 
pigs on cooked beans alone were as firm after 30 hours’ chilling as those from com 
and soybean meal. 

Further investigations of the nutritive value of swill: Starch equivalent, and 
seasonal variation in the composition and feeding value of concentrated swill, 

H. E. Woodman and R. E. Evans (Jour. Agr. Set. [England], 34 (1944), No. 
2, pp. 110-117). —The value for pigs of urban swill collected during the winter 
months when the main ingredients were potato peelings, cabbage leaves, and other 
vegetable residues and during the summer months when it consisted mainly of pea 
pods, cabbage leaves, and cabbage stalks w^s assessed as in previous work (E. S. R., 
89, p. 350). Digestion trials revealed that the summer swill had a lower digestibility 
than winter swill. In winter-concentrated swill, 82 percent of the organic matter 
was assimilated by sheep. 

Poultry for home and market, J. B. Cooper (Atlanta, Ga.: Turner E. Smith & 
Co., 1944, pp. 481-{-> illt^- 194). —A guide to poultry production, with sections on 
poultry diseases and parasites, brooding chicks, the growing period, thq laying flock, 
breeding and incubation, marketing and exhibiting poultry and eggs, and the pro¬ 
duction of capons, turkeys, ducks, pigeons, geese, and game birds. 

Protein requirements of chickens at various stages of growth and development 
(New Hampshire Sta. Bui. 351 (1943), pp. 49-51).—1\\ comparisons of growtli of 
chicks to 10 weeks of age on 15 and 19 percent protein rations from soybean meal 
and com gluten meal, the soybean rations were preferred at both protein levels, and 
the higher protein levels produced superior gains than the lower amounts of protein 
from both sources, as in previous studies with animal proteins (E. S. R., 86, p. 371), 
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The gains on the soybean proteins were equal to or only slightly less than those 
produced in previous studies with dried skim milk or fish meal. Soybean rations 
were more efficient than corn gluten rations. Daily records were kept of feed and 
water consumption and the feces produced, with analyses at the conclusion of the 
experiment of the contents of the alimentary tract, especially the gizzard. 

The utilization of the sulfur amino acids by the chick, C. R. Grau and H. J. 
Almquist. (Univ. Calif.). (Jouf. Nutr., 26 (1943), No. 6, pp. 631-640, Ulus. 
1). —A basal ration in which the only protein source was soybean protein did not 
support a good rate of growth in chicks unless methionine was added. Auto¬ 
claving the soybean protein for 1 hr. at 15 lb. pressure did not improve growth. 
The chicks were depleted of choline for 16-21 days after hatching and divided into 
23 groups of 3 or 4 each on a basal ration of soybean protein 23 i)ercent, glucose 
52.8, cellulose 5, calcium gluconate 8, cottonseed oil 5 percent, and minerals and 
vitamins. Supplements of /-cystine, t/Z-homocystine, c//-methionine, choline chloride, 
S-methylcysteine, and /-methionine were given separately or together to groups of 
chicks for 6 days, and the percent gain in weight per day was ascertained. Evidently 
the choline-depleted chicks could not utilize homocystine in place of methionine, 
but homocystine could replace cystine in the choline-depleted chicks. ^/-Methionine 
was equivalent to /-methionine for growth, whether or not choline was present in 
the diet. S-methylcysteine neither " assisted in the utilization of homocystine nor 
replaced cystine in the ration of the chick. 

Methionine deficiency of Alaska field peas for chick growth, C. F. Petersen, 
C. E. Lampman, D. W. Bolin, and O. E. Stamberg. (Idaho Expt. Sta.). (Poul¬ 
try Sci., 23 (1944), No. 4, pp. 287-293). —Carrying forward the work of Woods 
et al. noted on page 140, in which Alaska field peas were found to be relatively com¬ 
plete for the rat in known essential amino acids except methionine, similar results 
were found with the chick. In three trials, weights of Single-Comb White Leghorn 
cockerels per lot were compared at 7, 10, 14, 18, and 21 days on 12 percent protein 
from peas with and without 0.5 percent methionine in the first trial. Subsequent 
trials were based on rations containing 6, 12, and 18 percent pea protein with and 
without 0.25-0.75 percent methionine. Comparisons were made of the gains pro¬ 
duced by additions of 0.4 percent cystine alone or in addition to the methionine. In 
the main, the lots were fed in duplicate. 

The weights at 21 days with 12 percent pea protein alone or with 0.4 percent cys¬ 
tine were less than 85 gm. The weights with 0.5 percent methionine were about 
148 gm., with no improvement for additions of cystine. The average gain on the 
18-percent pea-protein ration was 22.5 gm. as compared with 89.9 gm. on the 18 
percent pea protein plus 0.5 percent metl^ionine and 0.4 percent cystine. This gain 
per gram of protein consumed was practically equivalent to the 18-percent control 
lot. There was a more efficient utilization of the protein at the 12-percent than at 
the 18-percent level. With the varying amounts of methionine the proteins of peas 
were more efficiently utilized than the proteins of a control ration consisting of 
herring fish meal, meat meal, and dried milk. 

Corn, wheat, and barley for chickens, W. O. Wilson (South Dakota Sta. Bui. 
376 (1944), pp. 16, Ulus. 6). —In a series of experiments conducted from 1936 to 
1943, corn, wheat, and barley were found to be about equal value for poultry for 
starting, growing, and laying rations. Measurements of carcass quality employed in 
previous studies (E. S. R., 84, p. 802) were primarily concerned with the fat thick¬ 
ness. Mashes should be fortified with vitamins and minerals, although a 20-percent 
protein mash with wheat has resulted in a vitamin A deficiency. Differences in egg 
production were not significant when tested statistically. Hens on these grains and 
mash were able to balance protein intake of 20-26 percent in mash to about 16.5 
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percent. Hens allowed to choose their own grain consumed 51 percent of the total 
intake as wheat, 33 percent as corn, and 16 percent as barley. A laying ration which 
contained no animal protein gave results comparable to those produced on a ration 
containing 15 percent protein. There were employed in the growing trials 3 lots 
of 60 Rhode Island Red cockerels each fed from 8^ to 28 weeks of age. For 
studying the physical measurements of fattening and fleshing fowls in 1940 and 
1941, 10 Barred Plymouth Rocks and 10 Rhode Island Red hens were employed. 
In 10 laying trials lasting 32-48 weeks, there were 30-60 birds per lot starting at the 
age of 6-7 mo. with birds of various breeds, including White and Barred Plymouth 
Rocks, New Hampshires, Rhode Island Reds, and White Leghorns. 

Digestibility trials with poultry: The digestibility of dura, carobs, and hide- 
fleshings, A. Bondi and H. Meyer {Jour. Agr. Sci [England], 34 {1944), No. 
2, pp. 118-122). —In digestion trials lasting 12 days with 1-year old White Leghorn 
cockerels, durra was found to equal corn and be better than wheat, barley, and oats 
in feeding value. Durra contains a large amount of easily digested starch and a 
small percentage of crude‘fiber. The protein and crude fiber of carobs were not 
digested to any extent, the main nutrient factor being represented by digestible 
sugars of the nitrogen-free extract. Hide fleshings, a byproduct of tanneries, con¬ 
tained 66.25 percent protein and was digested by poultry like meat-meal protein. 

Dehydrated sweetpotatoes for chicks {Mississippi Sta. Rpt. 1943, p. 28).— 
Four lots of 50 hybrid (Barred Rock ^ 'X White Leghorn $) showed that the 
higher the percentage of dehydrated sweetpotatoes used, especially from 17 to 32 per¬ 
cent, the poorer were the results. Chicks of the control lot without sweetpotatoes 
averaged 32.3 oz. after 2 months’ feeding: with 17 percent of sweetpotatoes the 
average weight was 30.04 oz., with 22 percent 29.97 oz., and with 32 percent the 
average weight was 27.74 oz. 

The value of a sod range for starting chicks, growing pullets, and laying hens, 

A. B. Stephenson and R. L. Bryant {Virginia Sta. Bui. 362 {1944), pp, 18, 
Ulus. 1). —In studies, during 3 successive years, on the growth of chicks to 8 weeks 
of age and pullets from 8 to 20 weeks and on egg production from 20 to 68 weeks in 
lots' of 150 or 200 Single-Comb White Leghorn chicks, comparisons were made of 
bare range, mixed grass pastures, and confinement to a house with or without access 
to a sun porch, which showed that the different methods of management did not 
affect growth, feed consumption, or mortality of the chicks during the starting 
period. Although there were variations in the results of the three trials, the lots of 
pullets (70 or 75 each) on range or bare ground attained greater weights at 20 weeks 
of age than those confined to a house or sun porch. There were no significant differ¬ 
ences between the weights of the pullets or feed consumption on bare ground and 
pasture, but these groups were significantly heavier than those confined to the house 
with or without the sun porch. There was considerable cannibalism in the confined 
groups'. In the laying trials there were no significant differences in the age of first 
egg by pullets grown under the four methods of management. The egg production 
in the spring was higher for pullets on range than those confined, regardless of 
the management during the growing period, probably because of the increased vita¬ 
min and protein consumption. During the fall and winter the confined birds laid 
slightly better, probably because of protection from inclement weather. There were 
no significant differences in production for birds differently reared except that birds 
reared on sun porches' laid less eggs, but there was no explanation for the difference. 
Both fertility of the eggs and percentage of chicks hatched were higher for layers 
kept on range than for those confined. The use of a sod range during the growing 
and laying periods was found to be preferable to keeping the birds in strict confine¬ 
ment, hut it seemed advisable to keep them confined to the house during the fall 
and winter months. 
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Studies of calcium and phosphorus metabolism in the chick, I, II, E. W. 

McChesney {Jour. Nutr., 26 {1943), Nos. 1, pp. 81-94; 5, pp. 487-498).—Tht 
effectiveness of vitamins Da and D» and dihydrotachysterol administered by different 
methods on the minerals in the tibia was investigated in these experiments. 

I. The comparative effect of vitamins Dz and D» and dihydrotachysterol given 
orally and intramuscularly. —Chicks of both sexes were divided on the sixth day of 
life into 18 groups of 10 chicks each and continued on a depletion ration until the 
seventeenth day, after which various oral or intramuscular administrations of Da, Dg, 
or dihydrotachysterol in corn oil, propylene glycol, or sesame oil were provided. 
Chicks were sacrificed at intervals and all at the forty-fifth day and calcium and 
phosphorus ascertained in the tibia bone ash. In relative effectiveness on oral admin¬ 
istration, the ratios Da : Da = 35 : 1 and dihydrotachysterol : Da = about 4.5 : 1 
were confirmed. When given intramuscularly at the same dose level as Da, Da had a 
much inferior effect and the mineral balances were low. Dihydrotachysterol was 
not as effective intramuscularly as orally in comparison with the effects of Da. 
Doses of Da and Da administered orally maintained normal calcium and phosphorus 
metabolism, but dihydrotachysterol equivalent in antirachitic effect did not maintain 
normal serum calcium levels and the mineral retention was less. Chicks were defi¬ 
nitely weakened by Da and dihydrotachysterol administered intramuscularly in oil. 
Vitamin Ds given intramuscularly in propylene glycol was better utilized than orally 
in oil, but given intramuscularly in oil it was more poorly utilized than when given 
orally. 

II. Relative antirachitic effectiveness of vitamins Dz and Ds and dihydrotachy- 
sterol administered parenterally. —The effectiveness of Da, Ds, and dihydro¬ 
tachysterol administered intravenously, intramuscularly, or orally to the chick in 
propylene glycol and corn oil were compared in lots of 10 to 12 male chicks depleted 
to 17 days of age. Dihydrotachysterol was 300 percent more effective by the oral 
route than Ds, but it was only about 20 percent more effective by the parenteral 
routes. Ds was somewhat better absorbed from the digestive tract than Da. 

Studies on carotenoid metabolism.—IV, The effect of vitamin A intake on the 
carotenoid and vitamin A content of the eggs, liver, blood, and body fat of hens, 
H. J. Deuel; Jr., M. C. Hrubetz, F. H. Mattson, M. G. Morehouse, A. Richard¬ 
son, ET AL. {Jour. Nutr., 26 {1943), No. 6, pp. 673-685, Ulus. 2). —Continuing this 
senes (E. S. R., 90, p. 676), large amounts of vitamin A in a ration of hens receiving 
carotenoids caused a progressive suppression in the pigment content of the egg yolk. 
The lowering was significant on a ration in which 15,000 International Units of 
vitamin A were included per pound, and it decreased to only 25 percent of the basal 
level of chickens receiving 200,000 I. U. of vitamin A per pound of feed. A similar 
effect was noted in the vitamin A content of the blood and liver, but some exception 
was found in the body fat, due, it is assumed, to the sluggish turn-over of the carote¬ 
noids. “The vitamin A in the yolk was unchanged from the average control level 
of 46.8 I. U. per gram when 1,000, 2,000, or 15,000 I. U. of this vitamin were added 
per pound of food. With higher doses of vitamin A in the diet, significantly in¬ 
creased levels’ were found in the yolks, the values, respectively, being the following: 
30,000 I. U. group, 54.6; 60,000 I. U. group, 62.3; 100,000 I. U. group, 99.3 I. U.; 
and with the 200,000 I. U. group, 120.7 I. U.” 

The use of crystalline riboflavin in poultry rations, G. F. Heuser {Nutley 
10, N. J.: Hoffman-La Roche, [1944'\, pp. 18). —A general review of the need of 
I)Oultry for riboflavin and its availability in feeds and in a synthetic crystalline form. 
An extensive bibliography is included. 
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The comparative toxicity of calciferol, A. T. 10, and cod liver oil concentrate 
for chicks, J. T. Correll and E. C. Wise {Jour. Nutr., 26 (1943), No, 6, pp, 
641-648). —Normal mineral responses in the chick were affected by daily doses of 
3 International Units (11.1 mg.) of vitamin D from cod-liver oil, 100 I. U. (2.5 
|ig.) from calciferol, and 0.5 I. U. (16.6 jig.) from A. T. 10 (dihydrotachysterol). 
Study was made with 20 chicks per lot on these substances, furnishing per day, 
respectively, 1-25,000, 1(^125,(XX), and 0.25-7.5 I. U. of vitamin D. Toxic symptoms 
were noted at about 5,000, 1,000, and 10 times the minimal dose, respectively. There 
was no increase in serum phosphatase even with massive doses of A. T. 10. Thus, 
this sterol preparation resembled both vitamin D and parathyroid hormone. 

The cause and prevention of gizzard lesions in chickens (New Hampshire Sta. 
Bui. 351 (1943), pp. 51-52). —The occurrence of high and low amounts of gizzard 
erosion in chicks in the third generation followed the general trend of the previotJs 
generation. third-generation chicks the gizzard score of 173 chicks from the 
high group was 1.57, and of 168 chicks from the low group 0.78, declining from a 
previous average of 0.91 in the second generation. 

There was evidence that cod-liver oil increased the occurrence of gizzard erosion. 
The preventive action of cholic acid was confirmed. 

The effect of different intake levels of alfalfa leaf meal in enhancing hatch- 
ability, C. P. Hart and H. O. Stuart (Rhode Island Sta. Misc. Pub. 20 (1944), 
pp. 6+).—I^ts of 45 Rhode Island Red hens each received 0, 5, 10, 15, and 20 per¬ 
cent alfalfa meal in addition to a basal ration, which was presumed to be complete, 
for a study of effects on egg production and hatchability of fertile eggs. The 
percentage protein was balanced with meat scrap to approximately 18.5 percent. 
The results' were similar except that egg production, hatchability, and feed required 
per dozen eggs were lower in the lot receiving 20 percent of alfalfa leaf meal. 
Yolk color became darker with increased amounts of alfalfa meal, but hatchability 
was not related to color of the yolk. 

Effects of temperature and humidity on the keeping quality of shell eggs, 

E. M. Funk (Missouri Sta. Res. Bui. 382 (1944), pp. 27, Ulus. 15). —Carrying 
further quality studies in shell eggs (E. S. R., 89, p. 583), investigations were made 
of fertile and infertile eggs stored at 30®, 50®, 70®, 80®, 90®, and 100® F. and 
relative humidities of 30-45, 60-75, and 8v5-93 percent. The conversion of thick 
albumen to thin albumen was very rapid at temperatures above 80° in both fertile 
and infertile eggs. It was about as much in 3 days in fertile eggs as after 13 days 
in infertile eggs held at 100°, but at 30® and 50® there was no difference between 
them. The yolks of fertile and infertile eggs stored at the higher temperatures 
tended to flatten rapidly, but there was little difference between them at the lower 
temperatures. The vitelline membrane of the yolk retained its* strength remarkably 
well at 30° and 50®, but deteriorated rapidly at higher temperatures. In fertile 
eggs the diameter of the blastoderm increased rapidly above 85®. Temperature of 
storage was important in the preservation, cooking, and edible qualities of fertile 
eggs, which became inedible in a short time at 90°-100®. Humidity was largely 
responsible for evaporation, but it had little influence on the quality of the albumen 
or yolk. 

Growing turkeys on rations low in animal protein, A. W. Brant, C. I. Draper, 
and R. J. Evans (Washington Sta. Bui. 441 (1944), pp. 12, Ulus. 3). —Sources of 
animal and plant proteins were compared for turkeys from hatching to 28 weeks of 
age. The proteins fed for comparison were (1) meat scrap and soybean meal, (2) 
herring fish meal and soybean meal, (3) herring fish meal, soybean meal, and 
cottonseed meal, and (4) a con'trol protein of herring fish meal and soybean meal. 
The starting rations furnished about 22-23 percent protein up to 8 weeks of age. 
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which were changed to developing mashes of about 20 percent protein fed to 28 
weeks of age. Body weights and feed consumption were recorded at 2- or 4-week 
intervals. There was no significant difference in the pounds of feed required to 
produce a pound of gain to 28 weeks of age, nor in the body weights or efficiency 
of gain produced by the four proteins which were fed in triplicate with 16 or 17 
poults in each lot. A ration in which half the supplementary vegetable protein was 
from cottonseed meal produced gains as satisfactorily as any of the other proteins. 
About 5.5 lb. of feed were required per pound of gain. 

Turkey egg hatchability in South Dakota, F. R. Sampson and W. O. Wilson 
{South Dakota Sta. Bui 375 {1944)^ pp. 24, Ulus. 11). —In studies of the effects 
of various conditions on the hatchability of turkey eggs, it was found that the 
hatchability was less and the percentage of cripples greater in eggs held from 
7 to 14 days than in eggs held less than 7 days. The fertility and hatchability 
of eggs from Beltsville Small Whites surpassed those from Broad Breasted Bronze 
turkeys in 1942 and 1943. Breeders allowed to range with shelter at will had 
higher fertility but produced less poults per bird during the hatching season than 
restricted hens. There was no advantage from feeding alfalfa silage or 10 percent 
liver meal as compared with 10 percent fish meal. Soybean meal up to 25 percent 
of the total ingredients and amber cane as a mash ingredient and scratch grain 
proved satisfactory. Fertile eggs lost 3.86 percent less moisture than infertile eggs 
during the first 24 hr. of incubation. The inherent reproductive ability of the indi¬ 
vidual hen appeared to be an important factor in a study of conditions affecting 
fertility and hatchability. In the cours’e of the investigational work 35 to 150 hens 
were maintained each year. A total of 4,559 eggs were incubated, with different 
temperatures and air movements. 

Body weights and organ measurements in relation to age and season in ring¬ 
necked pheasants, C. M. Kirkpatrick. (Ind. Expt. Sta.). {Anat. Rec., 89 {1944), 
No. 2, pp. 175-194, Ulus. 16). —Growth curves are presented for live weights and 
measurements taken at approximately 5-week intervals on pheasants raised under 
artificial conditions. Measurements and weights are reported on the glands and 
organs of 177 birds of both sexes.. The period of most rapid growth was 42 to 
138 days. 


DAIRY FARMING—DAIRYING 

Stephen Moulton Babcock—scholar, scientist, example, H. H. Sommer. 
(Univ. Wis.). {N. Y. State Assoc. Milk Sanit., Ann. Conf., 21 [1943], pp. 77-80, 
82, 84). —An account is given of the life, work, and career of Dr. Babcock and 
the development of the Babcock test, including his accomplishments and those of 
related workers in the general fields of chemistry and animal nutrition, especially 
Drs. G., C. Caldwell, H. P. Armsby, W. A. Henry, and F. W. Woll. 

[Nutrition studies with young dairy cattle at the New Hampshire Station] 
{Netv Hampshire Sta. Bui. 351 {1943), pp. 17-18, 59). —In studies on dry rations 
for raising dairy calves and heifers, three different dry calf rations were fed to 
19 calves, with a minimum of fluid milk. As good results were obtained wfith a 
ration containing fish meal and dried whey as with a ration with 25 percent 
powdered skim milk. Beneficial results were obtained by adding '% lb. dried whey 
daily to the milk of calves with diarrhea. Analyses of calves’ blood for calcium, 
inorganic phosphorus, and glucose did not show a significant relation to the kind 
of ration fed, although different mineral supplements were provided in some cases. 

In another experiment on the effect of vitamin A on the utilization of energy 
and protein by calves, a higher percentage utilization pf feed was obtained by calves 
receiving optimum amounts of cod-liver oil than by a calf with one-twentieth of 
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the optimum vitamin A. The basal metabolism on the deficient ration was nearly 
IS percent higher than that of other calves. The deficient calf went totally blind 
during the fifth month, and the sight was not restored by high dosages of cod-liver 
oil. Blood analysis showed a low content of calcium when the deficient vitamin A 
ration was provided. 

Carotene requirements for the maintenance of a normal spinal fluid pressure 
in dairy calves, L. A. Moore, M. H. Berry, and J. F. Sykes. (Md, and Mich. 
Expt. Stas.). {Jour. Nutr., 26 {1942), No. 6, pp. d^9-d5^).—Fifteen calves at 3 
mo. of age were placed for 30 days- on a basal ration low in carotene for depletion, 
after which varying amounts of carotene were added in dehydrated alfalfa leaf 
meal. The calves were weighed at about 1-week or 10-day intervals over 1 yr. 
Measurements of vitamin A, carotene, and ascorbic acid in the blood plasma and 
of the spinal fluid pressures were ascertained by methods previously described by 
Sykes and Moore (E. S. R., 88, p. 680). The results showed that an intake of 
62 Jig. of carotene per kilogram live weight was not sufficient to prevent an in¬ 
crease in the spinal fluid pressure, but this pressure was normal for animals receiv¬ 
ing 66-68 Jig. of carotene per kilogram live weight. Determinations of plasma 
vitamin A values were not so critical as the spinal fluid pressure as a measure of 
carotene requirements. 

Protein supplements in dry calf starters for calves on limited quantities of 
milk, G. W. Trimberger and H. P. Davis {Nebraska Sia, Res. Bui. 134 {1944), 
pp. 24). —Supplemental protein from soybean meal, tankage, ground soybeans, dried 
whey and blood meal, dried skim milk powder, and blood meal alone was fed in 
fluid form for 30 days and added to the dried calf meal for 4 mo., in six groups 
totaling 56 calves previously fed whole milk to approximately 3 weeks of age, with 
reduced amounts of skim milk for 30 days. The dry calf starters were fed to 4 
mo. of age, after which the same basal grain mixture was supplied to all to 6 mo. 
of age. The calves on proteins from the soybean meal and ground soybean rations 
lost weight and l)ecamc very emaciated and were finally switched to animal protein 
rations. These calves recovered, but they had the highest requirement for total 
digestible protein and total digestible nutrients per 100 lb. gain, indicating the poor 
economy of feeding soybean meal and ground soybeans as the principal source of 
protein in dry calf starter rations for young calves of approximately 1 mo. of age. 
At 6 mo. of age the average weights and daily gains of the calves were, respectively, 
on rations with the principal sources of protein from tankage 349.0 and 1.40 lb., 
whey and blood meal 338.1 and 1.34 lb., dried skim milk 361.4 and 1.49 lb., and 
blood meal 352.5 and 1.44 lb. A variance analysis of differences in gains showed 
highly significant differences at 8 weeks of age. At 4 mo., and again at 6 mo., 
there were no significant differences between the gains of the four groups receiving 
animal protein in their rations. 

A way to save milk in raising calves, N. N. Ai.len {Vermont Sta. Pam. 11 
{1944), pp. 2). —Storing of colostrum in a frozen condition and its Use as a sub¬ 
stitute for normal milk in calf feeding is recommended. The colostrum should be 
frozen in amounts sufficient for 1 day’s feed. If packed in sawdust on the north 
side of a building it will remain solid in Vermont throughout the winter. 

List of sires proved in dairy herd improvement associations, 1944 {U. S. Dept. 
Agr., Misc. Pub. 547 {1944), pp. 234).— eighth annual list (E. S. R.,. 89, p. 
723) by breeds of the 3,101 sires proved in the dairy herd improvement program 
between January 1, 1943, and January 1, 1944, with average records of the daughters 
and their dams. 

Breed analyses of herd management practices {Neiv Hampshire Sta. Bui. 251 
{1942), pp. 16-17). —From a study of the relationship of management practices to 
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the milk production of more than 4,000 New Hampshire dairy herd improvement 
cows of different breeds, the Jerseys showed no significant relation between the 
calving month and production, although cows of the other 4 breeds showed lower 
lactation yields' with midsummer freshening and higher yields with late fall and 
winter freshening. Holsteins showed greater response in milk yield to longer lac¬ 
tation than other breeds. Ayr shires, Guernseys, and Holsteins showed a positive 
correlation between increased production and a widening ratio of milk to concen¬ 
trates, whereas Jerseys showed a negative correlation. ‘'Greatest returns of milk 
in relation to amount of grain used, tabulated on the basis of month [of] calving, 
were found in January and February with Ayr shires, January and March with 
Jerseys, and March and May with Holsteins. No significant relation was evident 
in the case of Guernseys and Milking Shorthorns.” Dry periods longer than 90 
days' did not result in increased milk yield in subsequent lactations. Breeds differed 
in the effects of feeding during the dry period. “Correlations between the amount 
of grain fed during the lactation period and 4 percent F. C. M. produced were as 
follows: Ayrshire 0.688 0.02; Guernsey 0.476 ± 0.029; Holstein 0.787 ± 0.00875; 

Jersey 0.689 ± 0.0249; Milking Shorthorn 0.816 dt 0.0259.” 

Improving the solids-not-fat content of milk by selective breeding {New 
Hampshire Sta. Bui. 351 {1943), p. 18). —Of the 13 sires proved at tlie station, 9 
increased and 4 decreased milk production; 5 lowered and 8 increased fat percent¬ 
age; and 9 increased and 4 lowered the i)ercentage of solids-not-fat. The study 
further indicated that milk production, percentage of butterfat, and percentage of 
solids-not-fat were separately inherited. 

Milk, milk, more milk and better milk, J. M. Sherman. (Cornell Univ.). 
{Milk Plant Mo., 33 {1944), No. 8, pp. 22-25). —Improvement of nutritional 
standards through the use of milk is emphasized. 

Classification of the organisms important in dairy products.—IV, Bacterium 
linens, J. O. Albert, H. F. Long, and B. W. Hammer {loim Sta. Res. Bui. 328 
{1944), pp. 233-259). —Continuing the series (E. S. R., 85, p. 102), it was found 
that B. linens is widely distributed in certain dairy products and about stables, 
especially in feeds, hay, straw, water, manure, mouth of cows, and the air of 
stables and dairy plants, but rarely is it found in soil. A special isolation technic 
for B. linens was developed which includes the use of a cheese agar and incubation 
of smeared plates in oxygen. The method was particularly useful in investigating 
the numbers and distribution of B. linens on and in various cheeses and milk and 
other materials, even when the numbers of organisms are small compared with the 
total bacterial content. In the isolation of the organism, consideration was given 
to the fact that it readily tolerated 15 j)€rcent sodium chloride in broth or skim milk, 
and there was evidence of growth in higher concentrations. The special medium 
included 5 percent sodium chloride, a high pH, or a combination of the two, and 
an intensification of color produced by the organism with sodium oxalate in the 
medium and in atmosphere of oxygen. The protein was the principal constituent 
of milk attacked. B. linens produced an alkaline reaction in litmus milk and then 
conspicuous proteolysis, which varied with different strains. It was not lipolytic, 
producing a putrid condition in butter at 21® C. Adding 10 percent peptone or 5 
percent peptone and 5 percent casein to tryptone glucose extract agar increased color 
production. B. linens produced volatile acids from various alcohols in a medium 
consisting of 0.3 percent desiccated yeast extract in water. The products of various 
alcohols are indicated. B. linens grew at a pH of approximately 6 and 9.8 but not 
at approximately 5 in 2 percent peptone solution. The organism survived in litmus 
milk at room temperature for at least 4 mo., and when dried on filter paper it 
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survived at least 3 mo. It was easily destroyed by heat In certain media it pro¬ 
duced catalase. There is given a detailed description of B. linens and a bibliography 
of 19 references. 

Influence of udder cells on the routine resazurin test, the 10-minute resazurin 
test, and the methylene blue test, S. B. Thomas and D. A. Bowie (Dairy Indus,, 
9 (1944), No, 5, pp. 335-338 ).—The examination of 4,918 bulk milk samples over 
a period of 3 yr, showed that 70 percent had a cellular content below 750,000 per 
cubic centimeter. Cellular counts of 750,000 to 1,500,000 were observed in about 
20 percent of the samples examined, which was attributed to 5 to 30 percent of the 
milking cows being infected with subclinical mastitis or advanced in late lactation. 
Heavy mastitis infections occurred in 8 percent of the samples. These had o^er 
1,500,000 leucocytes per cubic centimeter. Milk heavily infected with mastitis or 
containing a high proportion of milk produced at the end of lactation (leucocytes 
over 1,500,000) was generally detected by the routine resazurin test, 65 percent be¬ 
ing degraded to Category B and 10 percent to Category C. Of these samples, 25 
percent reduced methylene blue within 5^ hr. Under summer conditions with 
routine resazurin incubations of 15 min. to 1 hr., udder cell reducing activity was 
at its minimum, but the bacterial activity was at its height. The resazurin test is 
deemed a much more sensitive index of udder cell reducing activity than the 
methylene blue test. 

Non-chlorine materials for the germicidal treatment of dairy utensils, J. M. 

Prayer (Vermont Sta. BuL 511 (1944), pp. 23 ).—The germicidal value of five 
materials—Mikro-San, Roccal, Dowicide A, Oakite, and Rub-R-Kleen—for treat¬ 
ment of dairy utensils was ascertained by the number of organisms of Aerobacter 
aerogenes, Bacterium suhtilis, and Escherichia coli surviving six different strengths 
of each of the materials for 15 sec. to 15 min. Mikro-San had a germicidal effect 
independent of its detergent value and of the high temperatures recommended by 
the manufacturer as necessary for the cleansing and sterilizing process'. Roccal is 
a powerful, quick-acting germicide, effective in relatively high dilutions. Dowicide 
A is a powerful germicide which is quick-acting and effective in relatively low con¬ 
centrations. It is believed that, if properly used, utensil treatment with it will not 
adversely affect the phosphatase test of subsequently pasteurized milk. The product 
proved to be unpleasantly irritating to the skin of some people, and thus might 
prove irritating to milkers washing udders, or the continued Use might irritate the 
udder. Oakite was apparently not as quick-acting as Roccal or Dowicide A and, 
therefore, was perhaps not as useful as a rinse, but it might prove effective on 
longer contact. No bacteria were found on 10 minutes’ exposure to even the weakest 
solution. Rub-R-Kleen, a convenient lye base material, had a considerable germi¬ 
cidal value if left in contact with the bacteria for a considerable length of time. 
It has slow action and an affinity for certain metals of the dairy industry, preventing 
its use as' a rinse. On the dairy farm it should be restricted in the main to sanitiza¬ 
tion and conditioning milking machine rubber parts, for which it is well suited. 

The training and employment of milk sanitarians: A committee report, H. F. 
Judkins, F. H. Herzer, L. H. Burgwald, P. H. Tracy, C. E. Wylie, and C. L. 
Roadhouse (Jour. Dairy Sci, 27 (1944), No. 8 , pp. 691-699). —A committee of 
the American Dairy Science Association defines the milk sanitarian as one con¬ 
cerned with the production and sanitation of milk and its products for thq, public 
benefit. His duties are designated as those pertaining to the production of dairy 
products under sanitary conditions. A knowledge of dairying, production, and the 
application of sanitary procedures seems essential. 

Pure lactic cultures develop fine flavors in butter and cheese, M. W. Hajles 
(Canad. Dairy and Ice Cream Jour., 23 (1944), No. 6, pp. 30-32, 56, Ulus, i).— 
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Different strains of lactic acid organisms were found to develop specific desirable 
flavors in butter and cheese.’ 

Determination of extraneous matter in Cheddar cheese, £. G. Hood and 
W. H. Sproule (Canad. Dairy and Ice Cream Jour., 23 {1944), No. 6, pp. 27-29, 
Ulus, 4). —Determination was made of the extraneous matter collecting on Alter 
disks when 12-oz. samples of cheese were saved in 16-oz. clean, large-mouth bottles 
and filtered after solution in sodium citrate. 

Effect of various temperatures of storage upon chemical and physical proper¬ 
ties of powdered egg yolk as related to its use in ice cream, P. H. Tracy, 
J. Sheuring, and W. A. Hoskisson. (Univ. Ill.). (Food Res., 9 (1944), No. 
2, pp. 126-121). —Samples, of four brands of spray-dried egg-yolk powder were 
stored for 18 mo. at temperatures of —5® to —^20®, 40®, 70®, and 90® F. and judged 
for flavor, odor, and color and used as a constituent of ice cream mixes, with 
temperature and overrun determinations on the ice cream at 1-min. intervals. The 
body, texture, flavor, and melt-down characteristics were ascertained after 24 to 48 
hr. The powdered-egg-yolk samples were analyzed periodically during storage 
for pH, solubility, total bacteria per gram, flavor, odor, and color. Storage of the 
yolk powder at room temperature or above resulted in a marked decrease in pH, 
an increase in the amount of insoluble material present, and a decrease in solubility. 
The color became less golden and the flavor less desirable as storage increased. 
Powdered egg yolk with milk solids present deteriorated rapidly on storage. The 
whipping properties of the mix and melt-down characteristics of the ice cream 
were not related to time and temperature of storage of the yolk powder. 

VETERINARY MEDICINE 

[Miscellaneous contributions from Brazil] (Arq. hut. Biol. Paulo], 14 
(1943), pp. 15-30, 157-194, 217-226, 273-292, Ulus. 34; Eng. ahs., pp. 28-29, 190- 
191, 225, 289). —These include Estudos sobre plantas toxicas no estado de Sao 
Paulo—Ensaios toxicologicos com 27 plantas consideradas “suspeitas’^ [Studies' on 
Poisonous Plants in the State of Sao Paulo—Toxicologic Experiments on 27 Plants 
Which Have Been ^‘Suspected” of Toxicity], by M. Rocha e Silva; Estudos sobre a 
encefalomielite infecciosa dos equideos no Brasil [Studies on Infectious Equine 
Encephalomyelitis in Brazil], by V. Carneiro and R. Cunha, in which it is concluded 
that the Brazilian strain should be classified as a variety of the Eastern type; 
Tecnica para of xenodiagnostico da Habronemose gastrica dos equideos [Technic 
for the Xenodiagnosis of Gastric Equine Habronemosis], by M. J. Mello and R. 
Cuocolo; and Revisao das especies de “Trichomonas Donne, 1836“ da galinha e do 
pombo dom^sticos [Revision of the Species of the Genus “Trichomonas Donne, 
1836“ From the Domestic Fowl and Pigeon], by C. Pereira and W. F. de Almeida. 

[Miscellaneous contributions] (Zentbl. Bakt. [etc.], 1. Abt., Orig., 151 (1943), 
No. 1, pp. 21-50, Ulus. 1). —The following articles are included: Untersuchungen 
fiber die Autolyse von Tollwutgehimen [The Autolysis of Cerebral Rabies], by D. 
lonescu (pp. 21-2.S) ; Ueber Vorkommen und Herkunft der Bakteriophagen bei 
Hfihnern [The Occurrence and Efficacy of Bacteriophages in Poultry] (pp. 25-30) 
and Ueber Fundort und Umweltbeziehungen der Bakteriophagen [The Location and 
Prevalence of Bacteriophages] (pp. 30-38), both by J. Spalatin; Der Nachweis der 
Tuberkelbazillen in der Tiefenkultur im flfissigen Nahrboden nach Kirchner [Proof 
of Tubercle Bacilli in Deep Cultures of Kirchner’s Nutrient Solution], by L. 
Sula (pp. 39-46) ; Praktische Erfahrungen zur bakteriologischen Tuberkulosediag- 
nose, insbesondere fiber einen neuen Eiersatz-Nahrboden [Practical Experience in 
Bacteriological Tuberculosis Diagnosis], by C. Platz and I. Konig (pp. 46-48) ; 
Ueber die Hitzeempfindlichkeit der Tuberkelbazillen [The Heat Sensitivity of the 
Tubercle Bacillus], by E. Larmola (pp. 48-50). 
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[Miscellaneaiis studies from India] {Indian Jour. Vet. Set. and Anim. Hush., 
13 {1943), No. 3, pp. 228-230, 240, 247-248, Ulus. 3). —These studies include 
Observations on a Contagious Keratitis of Indian Sheep, by P. N. Nanda and M. 
Abdussalam (pp. 228-230); Skrjahinema ovis (Skrjabin, 1915) Wereschtschagin, 
1925, an Oxyurid Parasite of the Goat {Capra hircus) in India, by S. N. Vaidyan- 
than (p. 240) ; and Some Observations on the Internal Body Temperature in Goats, 
by M. Nazir Sadiq (pp. 247-248). 

[Miscellaneous contributions from Onderstepoort] {Ondersiepoort Jour. Vet. 

Set. and Anim. Indus., 19 {1944), No. 1-2, pp. 7-16, 17-22, 23-28, Ulus. 5).—In 
addition to articles noted in more detail, this number contains The Transmission of 
Blue-Tongue and Horsesickness by Culieoides, by R. M. Du Toit; Some Remarks 
on Black Quarter Vaccines, by J. R. Scheuber; and A Note on Strains of Tubercu¬ 
losis From the Cape Kudu, by E. M. Robinson. 

Virus diseases in man, animal, and plant, G. Seifi-'Ert, trans. by M. L. Taylor 
{New York: Philosophical Libr., 1944, pp. 322+, Ulus. 7). —This work attempts 
to give a survey of the status of virus investigations, with special consideration 
of the major research work of the last decade. Following a general discussion, 
much space is given to specific diseases. A section on methods of investigation is 
appended. 

A substance in animal parasites related to the human isoagglutinogens, 

J. Oliver-Gonzalez and M. V. Torregrosa {Jour. Infect. Diseases, 74 {1944), 
No. 3, pp. 173-177). — A polysaccharide fraction has been isolated from the dried 
and pulverized material of Ascaris suum, A. lumhricoides, Trichinella spiralis, 
Necator americanus, Schistosoma mansoni, and the larval form of Taenia solium. 
Wlien added to human serum, all polysaccharide fractions inhibited the a and p 
agglutinins in the serum. They also inhibited the hemolysis of sheep cells in a 
system consisting of Forssman antiserum, sheep cells, and guinea pig complement. 
The relations that may exist between parasitic infections and the aiitoagglutination 
of erythrocytes as a result of the immunization of the host by a substance in the 
parasite related to the isoagglutinogens are disci’sscd. 

Defective granular eggshell formation by Schistosoma mansoni in experi¬ 
mentally infected guinea pigs on a vitamin C deficient diet, C. Krakower, W. A. 
Hoffman, and J. H. Axtmayer {Jour. Infect. Diseases, 74 {1944), No. 3, pp. 178- 
183, Ulus. 6). —In these experiments “vitamin C deficiency in guinea pigs with 
schistosomal infection did not interfere with the growth and development of the 
parasites. Neither, to a certain extent, did it interfere with the fertilization of 
the ova and their subsequent limited (being lodged in tissues) miracidial develop¬ 
ment, except in such instances where bacteremia in the depleted host resulted in 
bacterial infection of the parasites proper. There was, however, considerable inter¬ 
ference with the fbnuation of normal eggshells.” 

In vitro effects of high temperatures on avian malarial parasites, F. E. 
Caldwell {Jour. Infect. Diseases, 74 {1944), No. 3, pp. 189-205, Ulus. 2 ).—The 
thermal death point of Plasmodium eathemerium was determined to be 50® C. for 
8 min. A few parasites survived after exposure to this temperature for 7 min., but 
evinced a prolonged incubation period when inoculated into animals. The variation 
found in three strains isolated from strain 3H1-2 are discussed. 

Cultivation of the bovine tubercle bacillus, A. R. Arena and A. Cetrangolo 
{Amer. Rev. Tuberc., 50 {1944), No. 1, pp. 58-67; Span, abs., p. 66).~-^This is 
mainly a discussion of methods. 

Experimental epidemiology of tuberculosis: The prevention of natural air¬ 
borne contagion of tuberculosis in rabbits by ultraviolet irradiation, M. B. 

Lurie et al. {Jour. Expt. Med., 79 {1944), No. 6, pp. 559-572, Ulus. 2 ).—“Ultra¬ 
violet irradiation of the air of a room exercises a protective influence against natural 
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air-bome contagion of tuberculosis in rabbits. When the radiant energy is of low 
intensity it reduces considerably the incidence of tuberculosis. It completely protects 
rabbits of high natural resistance from acquiring demonstrable disease though they 
become tuberculin sensitive. It fails to protect a small proportion of rabbits of 
low natural resistance from fatal tuberculosis. 

“When the radiant energy is of high intensity all rabbits, whether of high or of 
low natural resistance, are almost completely protected from a contagion so severe 
that it is fatal to the great majority of rabbits of the same genetic constitution not 
protected by these rays. The protected rabbits do not develop tuberculin sensitivity. 

“The contagion of tuberculosis in these studies is air-bome, and the radiant 
energy exercises its protective influence by its bactericidal properties. It is probable 
that ultraviolet irradiation may control air-borne contagion of human tuberculosis.” 

Experimental epidemiology of tuberculosis: Hereditary resistance to attack 
by tuberculosis and to the ensuing disease and the effect of the concentration of 
tubercle bacilli upon these two phases of resistance, M. B. Lurie (/our. Expt. 
Med., 79 (1944), No. 6, pp. 573-589, Ulus. 2). —Studies carried on with two families 
of rabbits, one of high inherited resistance to tuberculosis and one of low inherited 
resistance, indicated that hereditary resistance to attack by air-borne tubercle bacilli 
is distinct from resistance to the ensuing disease. Increasing concentrations of 
tubercle bacilli in the environment of the family of high genetic resistance to the 
disease increase the incidence of infection, accelerate the onset of the disease, and 
affect its essential character in proportion to the concentration of the micro-or¬ 
ganism. Up to a certain concentration of tubercle bacilli in the environment of the 
families of low genetic resistance to the disease, increasing concentrations of the 
infectious agent also increase the incidence of the disease and accelerate its onset, 
although its anatomical character is always of a uniform rapidly progressive type. 
Beyond this concentration further increment of the infectious agent exercises no 
effect. 

The tuberculin test in guinea-pigs and cattle: The allergic response of animals 
to tuberculin and to extracts of non-pathogenic acid-fast bacteria, A. S. Canham 

(Onderstepoort .Tour. Vet. Sci. and Anhn. Indus., 19 (1944), No. 1-2, pp. 29-70 ).— 
From this comprehensive investigation the following conclusions are drawn: 

“In guinea pigs a sufficient degree of infection with the organism of tuberculosis 
can be set up by artificial means so that reactions with tuberculin are given within 
from 24 to 30 days. This means that the period of 6-8 weeks usually elapsing 
before subjects injected with sus[)ected tubercular material are killed for diagnosis 
can be shortened by testing the subject and a control with tuberculin in from 24 
to 30 days, thus expediting results of tests. 

“Animals infected with Br\ucella] abortus may give strongly suspicious reactions 
when tested with tuberculin. Reactions strongly suspicious of positive tuberculin 
reactions have been observed in cattle that were pregnant and close to the time of 
parturition. A similar case was observed in a control guinea pig. Guinea pigs 
infected with strains of nonpathogenic acid-fast organisms gave reactions in some 
cases when tested with tuberculin in a dilution of 1 : 100. More marked reactions 
to tuberculin were obtained when lower dilutions were used, viz, 1 : 10 to 1 : 40 
dilutions. 

“Extracts prepared from nonpathogenic acid-fast organisms, in the same way 
as tuberculin is prepared, appear to contain some antigenic factor common to all 
members of this group that gives rise to reactions when inoculated into small ani¬ 
mals artificially infected with separate members of this group. Extracts prepared 
on the lines of L'anaexo-Tuberculin may contain products that are specific for each 
member of the acid-fast group of organisms. 
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^'Cattle up to 254 yr. of age can be sensitized by the subcutaneous inoculation of 
10-mg. strains of M\ycobacterium] butyricum and M. phlei Suspended in liquid 
paraffin. Larger amounts of the organisms do not appear to give rise to a greater 
degree of sensitivity. Cattle sensitized by subcutaneous inoculation of strains of 
M, butyricum and M. phlei gave definite suspicious reactions when tested with 
tuberculin by the double intradermal method. These same animals when tested with 
avian tuberculin showed no more marked suspicious reactions than when tested 
with standard tuberculin. Thirteen and a half months after subcutaneous inocula¬ 
tion with strains of M, butyricum the nonpathogenic organism M, butyricum could 
be cultivated from pus obtained from the resultant lesion. Sections cut from the 
lesions set up by these two organisms showed changes indistinguishable from those 
set up by tuberculosis. Four months after the surgical removal of the lesions set 
up by the inoculation of the nonpathogenic acid-fast organisms, the animals still 
gave definite positive reactions when tested against the corresponding extracts. It 
is probable that some nonspecific reactions shown by animals, when tested with 
tuberculin, may be due to these animals being sensitized naturally by a strain or 
strains of some nonpathogenic acid-fast organism. This may also be an explanation 
for some of the ‘no lesion’ reactors to the double intradermal tuberculin test.” 

There are 83 literature citations. 

Bibliography of phenothiazine as an anthelmintic, R. T. Leiper {St. Albans, 
Eng.: Imp. Bur. Parasiiol. (Helniinthol.), 1942, pp. d-f).—This bibliography in¬ 
cludes 120 papers received between 1938 and June 1942. Technical papers on the 
chemistry of phenothiazine and its insecticidal or fungicidal uses are not included. 

Evaluation of disinfectants, W. L. Mallman. (Mich. State Col.). {Soap and 
Sanit. Chem., 20 {1944), No. 8, pp. 101, 119, 121, 123, 131, Ulus. 2). —This is 
mainly a discussion of methods, especially the phenol coefficient. This is regarded 
as useful in aiding in the selection of ingredients and as a check on the resulting 
mixture for stability, but the final analysis, it is maintained, should be a use test, 
“A standard use test should be developed.” 

Some aspects of the toxicology of hydrocyanic acid in ruminants, S. J. Van 
DER Walt {Onderstepoort Jour. Vet. Sci. a>id Anim. Indus., 19 {1944), No. 1-2,, 
pp. 79-160, Ulus. 6). —This thesis discusses the quantitative determination of HCN 
in biological material, sources of HCN, factors concerned in the causation of HCN 
Ix)isoning, and the HCN content of the organs of normal animals and animals 
poisoned by HCN. Among the conclusions drawn are the following: 

“The aeration procedure is the most suitable for the liberation of HCN from 
biological material. The ferric thiocyanate method, as modified by the author, is 
an accurate and sensitive method in biological material. In the case of certain 
plants erroneous results were obtained by the alkaline titration method. . . . The 
HCN content of cyanogenetic plants varies greatly, one of the most important 
factors, responsible for the variation, being climatic conditions. Wilting is respon¬ 
sible for a great increase. . . . 

“The danger of a cyanogenetic plant to stock should be assessed on the maximum 
quantity of HCN which the plant may develop. Under field conditions HCN in 
relatively large quantities was frequently demonstrable in the ruminal contents of 
animals which had died from causes other than HCN poisoning. Under laboratory 
conditions ruminal contents and liver of such animals, on a practically noncyaqo- 
genetic diet, contained only traces of HCN. 

“In sheep poisoned by HCN per os the ruminal contents and liver show the 
highest concentration of HCN of the organs analyzed. The quantity of HCN 
ingested is reflected in the HCN content of the ruminal contents and liver. Since 
the presence of HCN in the ruminal contents does not prove that a lethal quantity 
of HCN was absorbed, a definite diagnosis cannot be made on the HCN content 
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of the ruminal contents alone. The HCN content of the ruminal contents can, 
therefore, only serve as corroborative evidence for the HCN content of the liver. 
The livers of sheep given lethal quantities of HCN contained 0.14 mg., or more, 
of HCN per 100 gm., whereas the ruminal contents contained approximately 1.0 
mg. or more. . . . 

“During storage a decrease occurs in the HCN content of liver and ruminal 
contents, the decrease being very rapid in the former and more gradual in the case 
of the latter. Mercuric chloride is an excellent preservative of ruminal contents and 
liver, entirely preventing the decrease in the HCN during storage. Under the 
conditions of the author’s experiments HCN did not develop in significant quantities 
during decomposition of liver and ruminal contents. In the intact animal after 
death HCN diffuses to a considerable degree into the liver from the ruminal 
contents. Chronic poisoning by HCN does not occur in a way similar to chronic 
poisoning by mineral poisons such as lead. Experimentally, HCN has been found 
to cause (1) chronic poisoning in the form of injury to the central nervous system 
and (2) goiter. The conditions under which these forms of poisoning were pro¬ 
duced are such, however, that it is very unlikely that these forms of poisoning will 
occur naturally.’’ 

References numbering 104 are appended. 

Experience with ascorbic acid therapy for sterility in cows, C. A. V. Barker 
(Canad. Jour. Cmnpar. Med. and Vet. Set., 8 (1944), No. 7, />/>. 192-195). — 
“Ascorbic acid therapy was apparently ineffective in three cases cited of sterility in 
cows. In one other case the use of ascorbic acid was apparently quite successful. 
In two other cases the ascorbic acid therapy may have been of some value in 
assisting those processes involved in the maintenance of early pregnancy. . . . From 
these observations it is apparent that ascorbic acid is of some value in treating 
certain types of sterility in cows.” 

Mastitis in dairy cows: A bacterial and leucocytic survey of the laboratory 
herd through four seasons, C. S. M. Hopkirk and T. Palmer-Jones (New Zeal. 
Jour. Sci. and Technol, 25 (1943), No. 2, Sect. A, />/>. 49-62, Ulus. 1). —A general 
survey is given of a milking herd for four lactation periods. During the first two 
seasons the herd was hand-milked, while during the last two its reaction to a milking 
machine was studied. 

The results indicated that it is possible to milk at a high vacuum (19 in.) without 
the development of mastitis, provided other factors are favorable. A sudden out¬ 
break occurred, however, even with less vacuum, when the air admission holes 
of the machine were closed for two milkings. Some indication was seen that there 
is a lessening of the disease in quarters where stripping has been discontinued. 

Mastitis and the resazurin test, P. S. Watts and A. C. Stirling (Vet. Rec., 
56 (1944), No. 11, pp. 83-85). —Milk samples from 973 quarters of 247 cows, in 
8 herds were examined for infection with pathogenic bacteria, cell count, bacterial 
count, and resazurin test. Foremilk quarter samples, individual cow samples, and 
composite samples were tested separately. The samples examined were of a high 
bacterial standard, 95 percent giving counts of less than 100,000 per cubic centimeter. 
With such samples there was a close relationship between the resazurin test and 
the cell count. 

Reduction of resazurin is believed to have furnished a reliable index of Strepto¬ 
coccus agalactiae infection in samples from individual quarters. Failure to reduce 
resazurin, however, did not imply freedom from infection, and the test is therefore 
deemed of very limited value for the routine diagnosis of mastitis. 

Samples from individual cows showed a marked decrease in ability to reduce 
resazurin in comparison with quarter samples. In mixed milk, up to 73 percent 
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of the milk could be derived from cows infected with mastitis without significantly 
affecting the resazurin test. 

Bovine trichomoniasis, W, R. Krill. (Ohio State Univ.). (Fet Med., 39 
(1944) y No. 9, pp. 245-347, Ulus. 2). —A popular discussion of this disease and its 
treatment. 

Acidophilus milk therapy in scours, C. E. Phillips (Canad. Jour. Compar. 
Med. and Vet. Set., 8 (1944), No. 7, pp. 189-191). —Several field experimental 
cases of scours in calves and lambs are noted in which acidophilus milk proved of 
value. 

Correlation of cobalt content of organs of healthy and bush-sick sheep at 
Glenhope, New Zealand, H. O. Askew and J. Watson (New Zeal. Jour. Set. and 
Teehnol., 25 (1943), No. 2, Seet. A, pp. 81-85). —Yearling lambs were pastured on 
a cobalt-deficient area until they became bush-sick, when they received twice weekly 
a drench providing 4 mg. of cobalt per dose for 20 weeks. Marked improvement 
was noted, and it is concluded that administration of cobalt restores to health sheep 
showing signs of cobalt deficiency. No definite indication was obtained that any 
one organ is the seat of action of the cobalt which determines the health of the 
animal. 

The efficiency of the phenothiazine salt mixture and drench for sheep, W. T. S. 

Thorp, W. L. Henning, and J. F. Shigley. (Pa. Expt. Sta.). (Jour. Anim. 
Set., 3 (1944), No. 3, pp. 242-249, Ulus. 2). —Studies previously noted (E. S. R., 89, 
p. 483) were continued with five groups of ewes and lambs variously treated. From 
the results obtained the authors conclude that “the 1-9 phenothiazine and salt mix¬ 
ture, prepared by mixing 1 lb. of phenothiazine powder with 9 lb. of granular salt, 
if properly administered is an efficient nontoxic anthelmintic for mature sheep. The 
difference in efficiency for lambs and ewes is probably due to the fact that the 
young lamb does not consume enough of the salt mixture when needed most, and 
the further fact that the lamb is more susceptible than the ewe to parasitism. The 
use of phenothiazine and salt is a preventive measure and is not expected to control 
parasitism in heavily infested animals.” 

General recommendations believed warranted are as follows; “Treat all the 
sheep in the flock during the late fall or early winter with the phenothiazine drench. 
Repeat this treatment in the spring 1 to 2 weeks after all the ewes have lambed. 
Then, place the entire flock on the 1-9 phenothiazine and salt mixture. Drench 
the lambs in the flock with phenothiazine when they are 3 to 4 mo. of age. If it is 
a wet, warm season and the lambs show any evidence of parasitism, it may be 
necessary in some cases to drench them again. Under some conditions, particularly 
after using the fall and spring drench for several seasons, it may not be necessary 
to drench the ewes in the fall if they were drenched in the spring, providing the 
1-9 salt mixture has been before them at all times. All the young stock kept over 
the winter should be drenched in the fall.” 

Sheep blowfly research.—VII, Investigations in the Cape winter-rainfall areas, 
H. O. MOnnig and P. A. Ciluers (Onderstepoort Jour. Vet. Set. and Anim. 
Indus., 19 (1944), No. 1-2, pp. 71-77). —Investigations previously noted (E. S. R., 
91*, p. 468), which were carried out mainly in the summer-rainfall area of the Union 
of South Africa, were extended to the winter-rainfall area. In this area, where 
the rainfall is well distributed throughout the year, the climate is mild, and "the 
humidity is relatively high, sheep are susceptible during all seasons, enabling Lucilia 
cuprina to cause strikes and to breed almost exclusively on live animals throughout 
the year. This fly was nofr found to breed in sheep carcasses at any time, and 
only a few individuals were obtained from four small carcasses in winter. The 
sheep carcasses produced mainly Chrysomyia chloropyga during the cooler months 
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and C. dbice^s and C. marginalis in summer; these species were not found to strike 
sheep. The questions of competition between Lucilia and Chrysomyia and of the 
conditions under which C. chloropyga causes strike are breifly discussed. 

Observasdes sobre o abdrto contagioso das egiias em S. Paulo [Investigations 
on equine abortion in Sao Paulo], M. D^Apice {Arq. Inst. Biol, Paulo], 

14 (1943), pp. 235-242; Eng. abs., p. 241). —In an outbreak of infectious abortion 
in mares, Salmonella abortus equi has been readily obtained from the fetal mem¬ 
branes. Sanitary measures and vaccination with a phenolated suspension of the 
etiological microorganism (three doses of 5 cc. by the intramuscular route following 
the third month of pregnancy) led to a definite control of the disease. 

The anhydraemia of oxalate poisoning in horses, J. Stewart and J. W. 
McCallum (Vet. Rec., 56 (1944), No. 10, pp. 77-78). —Continuing studies previ¬ 
ously noted (E. S. R., 83, p. 399), the authors find from doses of oxalic acid and 
oxalates of sodium, ammonium, and calcium that there are slight differences in 
the symptoms of oxalate poisoning and grass sickness, and that the essential 
pathology of the two conditions is distinct. Since some of the symptoms are com¬ 
mon to both, however, care in the diagnosis of grass sickness is deemed necessary. 

The true relation of vitamin A to respiratory infections, J. L. Davidson 
(Vet. Med., 39 (1944), No. 9, pp. 342-344, Ulus. 1). —Following this discussion 
and his own experience with routine administration of large doses of vitamin A 
in canine distemper cases, the author concludes that “the inclusion of vitamin A in 
adequate dosage in the treatment of respiratory infections is certainly worthy of 
consideration.” 

On the parenteral administration of sea-water in the treatment of canine 
mange-sarcoptic and follicular, K. Venkatachalam, A. N. Ratnagiriswaran, 
M. R. Subramania Sastry, R. Ramaswamy, and C. K. Velayudhan Nayar 
(Indian Jour. Vet. Sci. and Anim. Husb., 13 (1943), No. 3, pp. 244-246, Ulus. I).— 
About 20 cases of sarcoptic and 30 of follicular manges in dogs are reported to 
have been treated with success by the injection of sea water either intraperitoneally 
or intravenously. The general condition of the affected animals was thereby greatly 
improved. A case of ringworm in a bull was also treated successfully with intra¬ 
venous injections. 

Parasitism and its effects on fur animals, F. X. Gassner. (Colo. Expt. Sta.). 
(Amer. Fur Breeder, 16 (1944), No. 10, pp. 18, 20, 22-23; 17 (1944), Nos. 1, pp. 
20, 22; 2, pp. 32-38). —This address discusses the various parasitic infestations and 
their control. 

Helminth infections in relation to population fluctuations in snowshoe hares, 

A. B. Erickson. (Minn. Expt. Sta. et al.). (Jour. Wildlife Mangt., 8 (1944), 
No. 2, pp. 134-153, Ulus. 6). —The author has studied animal parasites in the 
gastrointestinal tracts of about 1,000 snowshoe hares collected by R. G. Green over 
almost one entire 10-yr. period (September 1931-December 30, 1940). The animals 
were taken during all seasons, and represented both sexes and all ages. The study 
included both the worm parasites and host reactions to their worm burdens. 

Stomach worms, trichostrongylids, pin worms, and tapeworm, larvae (Taenia pisi- 
formis) apparently were inportant in reducing the resistance of hares to other 
decimating factors and in killing some animals outright by sucking blood (stomach 
worm and trichostrongylids), by utilizing food, by producing toxins (Trichh- 
strongylus calcaratus and probably T. affinis, Obeliscoides cuniculi, and Proto- 
strongylus boughtoni), and by causing erosion of the gastric glands, inflammation 
and thickening of the pyloric valve, spindle-cell sarcoma (stomach worms), liver 
damage (Taenia pisiformis), and lung damage (P. boughtoni), thus directly or 
indirectly influencing the decline of hare populations in Minnesota from 1935 to 
1939. 
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Lamellar cataract in chickens, H. M. DEVotT. (Univ. Md.). {Poultry Sci., 
23 {1944), No. 4, pp. 346-348, Ulus. i).—A number of cases encountered in a 
brood of chickens subjected to strong light in a basement and a modified war-time 
ration are noted. 

What to do when “blue comb” strikes, E. Jungherr {Poultry Tribune, 50 
{1944), No. 7, pp. 9, 41-42, Ulus. 2). —This disease, also referred to as pullet disease 
and summer disease, is discussed as to symptoms, course, and suggested treatment. 

Vacinasao e mortalidade na c61era avi^ria [Increase in mortality following 
vaccination against fowl cholera], J. Reis and R. C. Bueno {Arq. Inst. Biol 
[6*00 Paulo], 14 {1943), pp. 81-86; Eng. abs., pp. 85-86 ).—The authors report that 
mortality due to fowl cholera may be highly increased when a living vaccine (109 T) 
is applied to the flock at the onset of the epidemic. Controlled experiments have 
shown this to be due to the presence, in the early stages of the epidemic, of a 
large number of birds which temporarily harbor the fowl-cholera micro-organism 
in the palatine cleft. Healthy carriers, defined as birds in whose mouth cavity 
the micro-organism succeeded in becoming established, are able to withstand with 
no harmful effects the inoculation of the living vaccine. 

It is concluded that the living vaccine should not be used in the early stages of 
an epidemic, and that the test for the detection of healthy carriers should be made 
only after it begins to subside. 

The development of families of chickens free of lymphomatosis, N. F. Waters 
and C. O. Prickett. (U. S. D. A.). {Poultry ScL, 23 {1944), No. 4, pp. 321- 
333, Ulus. 6). —Observations of the mortality of 3,223 White Leghorns bred for 
resistance and susceptibility to lymphomatosis, hatched and reared in mixed popu¬ 
lations or in isolated pens, are recorded for the 4 yr. 1939-42, Birds died from the 
disease at 40 to over 1,200 days of age. The high incidence of lymphomatosis 
among nine different strains confined to isolated quarters, even though infectious 
diseases and parasites, except coccidiosis, were prohibited, incriminated the egg as 
a carrier of the condition. Conclusive evidence also showed that the disease may be 
spread by contact. 

Leucose linfdide hemocitobldstica da galinha [Hemocytoblastic l 3 miphoid 
leucosis of poultry], J. F. de Salles {Mem. Inst. Oswaldo Crus, 39 {1943), No. 3, 
pp. 385-388, Ulus. 3; Eng. abs., p. 388). —Two cases are described in which the 
lesions are characterized by a marked enlargement of the liver and intense lympho¬ 
cytic infiltration. The cells are classified as hemocytoblastic, since they produce 
erythrocytes, myelocytes, and lymphocytes. 

A Salmonella enteritidis infection associated with leg deformity in turkeys, 
W. A. Higgins, J. B. Christiansen, and C. H. Schroeder {Poultry Set., 23 
{1944), No. 4, pp. 340-341, Ulus. 2). —A type of hock disorder severely affecting 
at least 100 of a flock of about 900 turkeys to a degree preventing their being 
marketed in the usual manner is noted. 

The relation of selenium to western duck sickness, H. W. Lakin, E. R. 

Quortrup, and N. Hotchkiss (Aid\, 61 (1944), No. 3, pp. 415-420 ).—Following 
a reconnaissance survey in North Dakota, Montana, South Dakota, Nebraska, Utah, 
Oregon, and California of areas in whicii losses from western duck sickness were 
known to exist, livers and gizzards of both sick and healthy waterfowl were ^ana- 
lyzed for selenium, as were also samples of mud from each area and some samples 
of vegetation. While selenium was generally present in detectable quantities jt 
did not “appear to be a factor in western duck sickness. . . . That the small 
amounts of selenium in their diet and drinking water should cause the tremendous 
losses of waterfowl experienced in some of these areas is most unlikely.” 
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Irrigation science—the foundation of permanent agriculture in arid regions, 

O. W. Israei sen {Logan: Utah State Agr, Col., 1943, pp. 22+).—This is the second 
of the annual faculty research lectures of the Utah State Agricultural College. Its 
contents are as follows: World’s irrigated areas, climate and irrigation, water 
storage essential to irrigation, the silt problem, underground water storage, convey¬ 
ance of irrigation water, irrigation water requirements, consumptive use of water, 
water-application efficiencies, erosion control on irrigated lands, irrigation and 
alkali, and permanent agriculture in arid regions. 

Surface water supply of the United States, 1942, parts 2, 13 {U. S. GeoL 
Survey, Water-Supply Papers 952 {1944), pp. 477-{-, Ulus. 1; 963 {1944), pp. 
232-{-, Ulus. 1). —These papers record measurements of stream flow for the year 
ended September 30, 1942, No. 952 covering the South Atlantic slope and the eastern 
Gulf of Mexico basins and No. 963 the Snake River Basin. 

Chemical character of surface waters of Georgia, W. L. Lamar {U. S. GeoL 
Survey, Water-Supply Paper 839-L {1944), pp. 317-380-p. Ulus. 11). —This paper 
contains information shown by 470 analyses of samples collected at 96 sampling 
points. Each of 10 tables gives 36 analyses of 10-day composites of samples col¬ 
lected daily for a year at or near a gaging station. These tables include arith¬ 
metical and weighted averages for the year. A further table gives analyses for 90 
spot samples. 

Ground waters abundant but exhaustible natural resource; must be used with 
care, W. E. Code {Colo. Farm Bui. [Colorado Sta.], 6 {1944), No. 4, pp. 11-14, 
Ulus. 1). —The autlior outlines the nature and availability of the ground waters 
in various parts of the State. In general he considers the ground water of Colo¬ 
rado a quick and substantial supplemental water supply which should be looked 
upon as a reserve to level off ineciualities in stream flow rather than as a source 
suitable to be worked as a primary supply. 

Ghround-water resources of the Houston district, Texas, W. N. White, N. A. 
Rose, and W. F. Guyton {U, S. GeoL Survey, Water-Supply Paper 889-C {1944), 
pp. 141-289, Ulus. 10). —This report covers the current phase of an investigation of 
the supply of ground water available for the Houston district and adjacent region, 
Texas, in progress during the past 10 yr. The field operations included routine 
inventories of pumpage, measurements of water levels in observation wells and 
collection of other hydrologic data, pumping tests on 21 city-owned wells to de¬ 
termine coefficients of permeability and storage, and the drilling of 13 deep test 
wells in unexplored parts of the district. Considerable attention was given to 
studies of the location of areas or beds of sand that contain salt water. 

Exploratory water-well drilling in the Houston district, Texas, N. A. Rose, 
W. N. White, and P. Livingston {U. S. GeoL Survey, Water-Supply Paper 
889-D {1944), pp. 291-315, Ulus. 10). —Thirteen deep test wells in. in diameter, 
and ranging in depth from 360 to 2,000 ft., were put down with a hydraulic rotary 
drill by the city of Houston in the spring and summer of 1939. The average depth 
was 1,246 ft. All were electrically logged. Samples of cuttings were collected 
from the drilling mud after every 20 ft. of drilling. In 6 of the wells sand samples 
were obtained by core drilling in beds at selected horizons, about 230 ft. being 
recovered. A total of 15 samples of sand and water were obtained from 8 wells 
by the drill-stem method. Side-wall sampling was attempted. Six of the test 
holes were cased with 354-in* casing (inside diameter) and equipped with screens 
so tl^t water-level measurements could be made and samples of water collected 
for chemical analyses. Selected sand samples were analyzed and tested in a field 
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laboratory for mechanical composition, permeability, and porosity. The field and 
laboratory data were studied with special reference to the significance of the 
electrical logs. 

Comparison of the electrical logs of the test wells with the driller’s logs showed 
that, on the whole, they agreed remarkably well in fixing the upper and lower 
limits of the thicker beds of sand and clay, but that the agreement was not so 
close where the beds were thin. Varying results were obtained from attempts 
to correlate the second curve of the electrical log with the permeability and me¬ 
chanical composition of the sand samples obtained by core drilling and drill-stem 
sampling. These and other observations are reported upon in detail. 

Snow surveys and irrigation water forecasts for the Missouri and Arkansas 
Drainage Basins, February-May 1944. (Coop. Colo. Expt. Sta.). ((/. 5*. Dept. 
Agr., Soil Conserv. Serv., 1944, Feh., pp. 9; Mar., pp. 9; Apr., pp. 11; May, pp. 
13). —Water available as snow cover and storage is shown for each of the four 
months covered by these reports, with predictions of supply for the forthcoming 
irrigation season based upon these observations. 

Canal lining experiments in the Delta Area, Utah, O. W. Israelsfn and R. C. 
Reeve. (Coop. U. S. D. A.). {Utah Sta. Bui. 313 {1944), pp. 52+, Ulus. 22).— 
Cooperative canal lining experimental work in the Delta ‘Area has shown that 
careful measurements of seepage losses in canals which seem to need lining should 
be made during at least one season before lining. Since losses vary greatly 
from place to place along canals, current meter or other inflow-outflow measure¬ 
ments may not give all of the information needed as a basis for decision to line 
the canal or for design of the lining. Natural clays having low permeabilities 
suitable for lining canals to reduce seepage losses are abundant in the Delta Area, 
and lining of many canal sections with clay is financially feasible. Lining some 
canal sections will pay well in terms of the annual water saving. Lining of irri¬ 
gation canals in the Delta Area not only saves water for use on the land but also 
improves drainage conditions, reduces drainage costs, conserves soils, improves 
highways, and protects basements from flooding. In large-scale operations in clay 
lining, costs can be greatly reduced by the use of modern heavy machinery for 
loading, hauling, spreading, and compacting. 

Tile drainage for increased production, C. H. Van Vlack and R. A. Norton. 
(Coop. U. S. D. A.), {lozva Sta. Bui. P65 {1944), pp. 145-175, Ulus. 29). —This 
bulletin contains brief introductory statements by B. J. Firkins on the importance 
of drainage in soil management and on management practices which improve 
drainage conditions. Its further contents are drainage ditches, essential require¬ 
ments for tile drains, the tile outlet, location of tile drains, depth and spacing, 
securing greatest possible fall, selection of tile, laying the tile, maintenance of 
the system, table showing areas drained by tile, and what is wrong with our drain¬ 
age systems. 

Blasting for food, C. P. Stevens {U. S. Dept. Agr., Soil Couserv., 10 {1944), 
No. 1, pp. 9-11, Ulus. 3). —Drainage of some *1,200 acres of swamp land previously 
useless or nearly so and successful use of the drained land for hay production 
and pasture was accomplished in the Montesano-Elma-Oakville Soil Conservation 
District of western Washington by blasting 15,000 ft. of drainage ditch. Farmer 
owners were able, after 2 days of instruction by technicians, to take over the 
work of blasting ditches for themselves, the work having been simplified by the 
use of the propagation method of firing. The only equipment needed consisted 
of “T” punch bars, a smijll electric detonator, and 300 ft. of blasting wires. In 
an illustrative instance, the cash cost of a 2,4(X)-ft. ditch was $307.22, or 9 ct. a 
cubic yard, not counting the owner’s own labor. On this project the three farmers 
were able to load and shoot 500 ft. of ditch in one 8-hr. day. 
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Removal of apple trees, C. W. Ellenwood, T. E. Fowler, and J. T. Yoder, Jr. 

{Ohio. Sta. Spec. Cir. 68 (1943), pp. 16, ilhis. 17). —This circular discusses briefly 
the methods of direct tractor pulling, block and tackle pulling, and dynamite 
illustrations and examples having been taken from the station’s experience in the 
removal of a 7-acre orchard planted in 1893 and later replacements. The blasting 
method is found to have the advantages of leaving the roots free from soil and 
causing less breakage of limbs and trunks and of leaving less roots in the soil 
to interfere with the planting of a new orchard. In blowing out 153 trees, 295.5 
lb. of dynamite were used. On the larger trees, 2.5-3 lb. were used. Fuse-cap 
exploders with wire attachments 6 ft. long were used to explode the dynamite. 
The work was done during the winter months when the soil was moist. The 
fuse-cap exploders were fastened to a two-way insulated wire circuit about 100 
ft. long, and when the charge was in readiness, the other ends of these wires 
were placed in contact with the poles of a second-hand automobile battery. The 
fuse-cap exploders were considered safer and also more dependable than powder 
fuse. 

[Adhesive from cottonseed protein] (Mississippi Sta. Rpt. 1943, p. 16 ),— 
Hard rock maple having been used as the test wood, shear tests showed over 
2,000 lb. per square inch breaking strength for this adhesive. 

Electric fencing may be a great economic convenience or a hazard, J. £. 
Nicholas (Pennsylvania Sta. Bui. 446, Sup. 3 (1944), pp. S - 9 , Ulus. 3). —The 
author gives a brief popular outline of the principles involved in controller con¬ 
struction, emphasizing the virtual impossibility of proper home-made construc¬ 
tion. Repairs most often required are indicated. Precautions necessary in the 
correct setting up of electric fencing are described. The necessity for well- 
grounded lightning arrestors because of the required insulation of the fence wires 
from the ground is pointed out. The effectiveness of electric fences properly 
built, controlled, and maintained, is indicated. 

Tillage tools, A. W. Clyde and R. J. McCall (Pennsylvania Sta. Bui. 465 
(1944), pp. 40-\-, Ulus. 34). —Part 1 of this bulletin deals with plow adjustment 
under the subheadings of plow-bottom alinement, heel clearance, colters and jointers, 
plow hitching, walking plows, disk plow hitching, etc. The second part, technical 
features of tillage tools, discusses methods of trial, nature of soil forces, mold- 
board plows, disk plows, spring tooth harrows, and disk harrows (18- and 22-in. 
disks). 

Buck rakes, C. B. Richey and R. D. Barden. (Coop. U. S. D. A.). (Colum¬ 
bus: Ohio State Univ., 1942, pp. 8, Ulus. 4). —In a comparative table of various 
data on hay-handling methods, the auto buck rake is shown as performing the work 
at the lowest average total cost ($1.03 per ton), the tractor buck rake following with 
$1.37 per ton, stationary chopper and buck rake $1.52, wagon and loader $1.76, and 
other methods with higher costs up to $2.60 per ton for the pick-up baler. Several 
uses other than that of dry-hay handling are also noted. The buck rake was found 
a very popular tool. 

For bringing hay to the barn a suitable buck rake should have (1) capacity of from 
700 to 1,000 lb. per load, especially important if the length of haul exceeds % mile 
one way; (2) speed of at lea.st 8 miles per hour, also especially important on the 
longer hauls; (3) width which gives adequate clearance for ordinary gates and 
la,nes—a 10-ft. width with 12-ft. teeth is a combination very popular with Ohio 
farmers; (4) a lift of 4 ft. or more at the ends of the teeth. This prevents the hay 
from dragging and stirring up dust, and also from shaking off while being hauled; 
and (5) a power lift, since much effort is required to lift a l,0(X)-lb. load to the 
required height. For automobile- or truck-mounted rakes, rear-end mounting is 
favored. The disadvantage of having to load in reverse is outweighed by the fol- 
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lowing advantages: (1) No loss of traction when the load is lifted; (2) more cooling 
air for the radiator; (3) easier to maneuver through gates, lanes, and around cor¬ 
ners ; (4) less side motion of the teeth when loading, thus reducing breakage; and 
(5) better driving vision. 

Three sheets of plans show design suggestions for two types of rake frames, two 
kinds of automobile power lifts, and a tractor rake carrier and power-take-off lift. 
The plans do not show all the details because some of these must vary according to 
the make and model of the automobile or tractor. 

Buck rake construction and use on New Hampshire farms {New Hampshire 
Sta, BuL 351 {1943) ^ pp. 15-16 ).—The construction and use of this type of haying 
implement is being experimented upon at the university farm. Because of its rela¬ 
tively long wheel base and heavy engine, necessary for counterbalancing the weight 
of the loaded rake at the rear, a 1931 sedan, of a well-known make, was selected for 
the power unit. The rake itself was constructed according to the Ohio plan noted 
above, with a few adaptations made necessary by available materials and by the 
frame construction of the power unit. The rake was attached to the power unit by 
construction of a hinge, using ^-in. pin. A ix>wer-driven hoist is a necessary time 
saver. 

Pick-up hay balers save time and labor in a busy season, W. £. Schroeder 
and W. F. Ackerman {Pennsylvania Sta. Bui. 446, Sup. 3 {1944), pp. 6-7, Ulus. 
2 ).—It was found possible to put hay into 16- by 18-in. balers rather loosely tied 
at moisture contents of 25 percent or as high as would permit safe storage of loose 
hay. It is noted as an index of proper baling tightness that the 16- by 18- by 36-in. 
bale of 25 percent moisture content should weigh about 50 lb. 

With respect to rate of baling, experiment showed that under favorable conditions 
with an automatic-tying machine, more than 4.5 tons of hay can be baled per hour 
with a two-man crew, one man on the baler and one on the tractor; and that this 
work could have been done by one man alone, since the man on the baler did nothing 
but watch the tying mechanism which as now perfected needs little attention. By 
hitching a low, rubber-tired wagon to the baler and putting an extension on the 
baling chute, the bales were pushed onto the wagon. 

Special ventilation in storage was found needless. Many bales of alfalfa were 
stacked on a bam floor with no particular ventilation provided other than unevenness 
of the bales and looseness obtained by stacking at right angles to the layer below. 
All seemed to keep well despite a moderately high moisture content. Other bales 
were stored in hay mows and a corn crib. Some discoloration occurred in the hay 
which had been purposely baled very wet, but mold was not found and practically all 
of the bales were in good shape after several months. Temperatures of some of the 
bales indicated that there is no danger of fire resulting from the storage of these 
loose bales, even though moisture content is as high as 30 percent. 

Cylinder adjustments for threshing barley, H. H. DeLong {South Dakota Sta. 
BuL 377 {1944), pp. 8, Ulus. 5).—The author finds that threshing barley for feed¬ 
ing purposes often requires a cylinder adjustment different from that used for 
threshing barley for the malting trade. All three types of cylinders—the rubber- 
faced bar, the rasp bar, and the spike tooth—^may be adjusted to thresh barley to suit 
both the feeder and the maltster. A slight advantage of the rubber-faced bar cylin¬ 
der seems to be its ability to thresh without excessive cracking or skinning barley 
kernels. Any end play in a spike-tooth cylinder may be a cause of cracked kernels. 
Bent cylinder teeth or concave teeth cause cracking of barley grains. Cylinder bar 
speeds above 6,000 ft. per minute cause mechanical damage to barley kernels regard¬ 
less of concave clearance. Cylinder bar speeds less than 4,700 f. p. m. fail to do an 
adequate job of threshing. Handling threshed barley with tlie drag elevator or with 
shovels does not increase the mechanical damage. Elevating barley with the grain 
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blower causes very slight additional cracking when run at recommaided speeds. How¬ 
ever, if the blower is run above recommended speeds additional cracking is notice¬ 
able. Frequent minor changes may be necessary in concave clearance or cylinder 
speeds, or both, during the day to compensate for changes in temperature or in the 
moisture content of straw and grain. 

What speed of operation for a potato digger causes the least amount of injury, 

T. E. Long (North Dakota Sta. Bimo. BuL, 6 (1944), No. 6, pp. 15-19, Ulus. 7 ).— 
The speed of 47 potato digger aprons and the percentage of major and minor injuries 
were recorded during the 1942 and 1943 seasons to find a relationship between the 
speed of the digger apron and the amount of injury. 

The summation of all the data showed the lowest percentage of injury when the 
digger apron was operated between 220 and 240 ft. per minute. The results from 
the three individual diggers checked showed the lowest percentage of injury when 
the digger apron was operated at approximately 210 f. p. m. There was a definite 
similarity between the curves representing the 47 diggers and the three individual 
diggers. The linear regression of the data from all the diggers shewed no sig¬ 
nificant straight line relationship. 

Sacker attachment for power-driven potato digger, O. W. Monson et al. 
(Montana Sta. Cir. ISO (1944), pp. 8, fig. 1). —The Montana potato-sacking attach¬ 
ment consists of a secondary power-driven apron or conveyor, attached to the 
digger, which conveys the potatoes from the digger to a sacking hopper instead of 
letting them fall to the ground. Small platforms are provided on either side of 
the machine on which workers stand to remove rocks, clods, and vines as the 
potatoes are carried to the sacking hopper. Stock parts are used as much as pos¬ 
sible and the construction of the entire machine, including frame and moving 
parts, involves only simple blacksmithing and arc welding operations. A mechani¬ 
cal description, bill of materials, and drawings are included in the circular, and 
working blue prints are available from the station. 

Preventing cotton-press damage (U. S. Dept. Agr. Leaflet 241 (1944), pp. 
8, figs. 5).—During the pressing of cotton at gins, overweight and irregularly 
packed bales cause undue stress on the tramper and press and cause costly and 
untimely break-downs. Extra time may be required to tie out these bales. They 
are also difficult to handle and load for transportation from the gin to the ware¬ 
house and cause complications in storage. During compression, heavy-weight bales 
produce extra strain on compress equipment and delay the pressing and handling 
operations, causing loss in time and additional expense. 

It is suggested that cotton growers should send to the gin only quantities of seed 
cotton that will produce bales weighing from 450 to 550 lb. The ginner can divide 
lots of seed cotton on wagons or trucks in such a way as to gin uniform-weight 
bales when there are two or more bales from the same farm, and he can en¬ 
courage the grower to provide some kind of a partition for keeping cotton for each 
bale separate on the wagon or truck. During ginning, the lint must be evenly dis¬ 
tributed in the press box in order to prevent rolling or heavy-sided bales. Such 
bales result primarily from faulty action of the tramper and lint-slide kicker. The 
kicker speed and action should be adjusted to synchronize with the action of the 
tramper and give uniform distribution of the cotton within the press box. Since 
the moisture content of cotton varies throughout the ginning season, the kicker 
should be watched closely and clianged from time to time to meet varying condi¬ 
tions. 

A new design of press-box dog mechanism, recently developed at the U. S. 
Cotton Ginning Laboratory, Stoneville, Miss., primarily to avoid the formation of 
dog ridges in gin bales that cause the bales to cut during compression, has been 
found to be effective in providing uniform distribution of the cotton through the 
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bale box. The mechanism consists of two prismatic plates, one for each^side of 
the box, hinged and pivoted for rotation within an opening along the upper part of 
the sides of the press box, and means for rotating the plates into horizontal position 
to retain the cotton in the bale box during the tramping operation and to return 
the plates to vertical position during the pressing period. Some description of this 
device is given and its use is illustrated in a drawing. 

Potato storage construction {New Hampshire Sta. Bui 351 (1943), pp. 14^ 
15). —Experiments with bins holding about 300 bu. each are briefly discussed. 

Between a bin equipped with a central flue at the bottom and one in which the 
entire bottom was constructed of slats, little difference in loss of weight was evi~ 
dent. Other bins were so constructed that fall cooling was obtained either by 
natural draft or gravity or by use of a suction fan. The fan cooled the bin to the 
desired temperature in about 10 days, whereas the gravity method required from 
4 to 5 weeks. After the bins were cooled to 38° to 40° F., the flues were closed 
to exclude outside air. Each bin had a false partition in the back to circulate the 
same air within the bin. 

The bins cooled by gravity had an average smaller loss of weight (1.79 percent) 
than the one cooled more rapidly by suction fan (2.81 percent), and when the 
potatoes in the bin can be cooled in from 4 to 5 weeks the results are found sat¬ 
isfactory. The storage period covered in this experiment was from 5 to 8 mo. 
The tubers selected were free from bruises. Length of storage period had little 
effect on the loss of weight, provided the potatoes were cooled reasonably quickly 
to about 38° or 40° and held as near that temperature as possible. 

In another test on tubers kept in crates during 8.5 mo. of storage so that there 
was free circulation of air around each crate, uninjured potatoes lost 3.08 percent 
of their weight and an injured lot 5.68 percent. 

Cold storage lockers and locker plants: A list of references, D. W. Graf 
(U. S. Dept. Agr., Libr. List 11 (1944), pp. 32). —This list of references covers 
the years 1930 through April 1944. Although it contains some references on the 
handling of frozen foods in locker plants, the list is not considered to be a 
bibliography on the frozen food industr}^ The articles cited deal mainly with 
mechanical and structural engineering and accessory equipment. 

Temperature drop in ducts for forced-air heating systems, A. P. Kratz, 
S. Konzo, and R. B. Engdahl (III Engin. Expt. Sta. Bui 351 (1944), pp. 60, 
Ulus. 15). —The detailed investigation here reported upon dealt with such phases 
as the heat loss from galvanizcd-iron ducts carrying heated air and the resulting 
drop in temperature in the air flowing in the ducts; the emissivity coefficients for 
radiation from the surface of commercial, galvanized-iron ducts; extent and nature 
of the temperature stratification of the air flowing and the effect of such strati¬ 
fication on the heat loss and on the experimental methods required; the effect of 
the velocity of the flowing air on the heat loss from the duct and on the drop in 
temperature of the air; correlation of the heat transfer coefficients based on the 
air films inside and outside of the ducts with similar film coefficients given by 
other investigators; and derivation of curves giving the relations between the size 
and shape of the duct, the air velocity, and the temperature drop occurring in any 
given length of duct. The studies were confined to uninsulated, horizontal, roijnd, 
square, and rectangular ducts of sizes and aspect ratios commonly used in forced- 
air heating systems. All ducts were freely suspended in the air without inter¬ 
ference from joists or other nearby surfaces. 

Brooder fuel substitutes, C. P. Hart (Rhode Island Sia. Misc. Pub. 19 (1944), 
pp. 5).—Pea* coal gave satisfactory results when substituted for chestnut coal in 
the proportions of 25 and 50 percent. The mixtures with 50 percent pea coal, 
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however, needed greater attention to insure proper burning. Some pea coal passed 
through the grates. When 75 percent pea coal was used the result was unsatis¬ 
factory due to clogging, slow burning, and large proportions of pea coal passing 
through the grate. Nut coke as a substitute for chestnut coal in the proportions 
of 25 and 50 percent gave satisfactory results, but during periods of strong winds 
required additional attention to prevent burning out. Nut coke 75 percent, with 
25 percent of chestnut coal, was not satisfactory due to the rapid burning of the 
coke, especially during strong winds. A mixture of 50 percent pea coal and 50 
percent coke was a satisfactory mixture where a low fire was required and when 
exposed to light winds only. During winter conditions this mixture would require 
considerable attention. 

AGRICULTURAL ECONOMICS 

[Papers and notes on agricultural economics] {Jour. Farm Econ., 25 (1943), 
No. 4, pp. 743-758, 777-889, Ulus. 5). —Included are the following papers which 
have not been otherwise noted: Chronic Surpluses of Agricultural Commodities 
in the Post-War Period, by B. S. White, Jr., and E. T. Denhardt (pp. 743-758) 
(U. S. D. A. et al.); Controlling Hog Prices During the Transition From War 
to Peace, by G. Shepherd (pp. 777-792) (Iowa Expt. Sta.) ; Internal Trade Bar¬ 
riers for Margarine, by L. D. Howell (pp. 793-806) (U. S. D. A.); Government 
Control After the War, by R, A. Brady (pp. 807-821) (Univ. Calif.) ; A Reac¬ 
tion to Land Value Control Proposals, by C. H. Hammar (pp. 822-834) (Mo. 
Sta.) ; Essential Food Requirements in Wartime, by M. K. Bennett (pp. 835-847) 
(Univ. Calif.); Food Waste in Distribution and Use, by W. Kling (pp. 848-859) ; 
and Hypotheses in Land Tenure Research, by O. D. Duncan (pp. 860-868) (Okla. 
A. and M. Col,). 

Also included are notes as follows: Discussion by S. v. Ciriacy-Wantrup of a 
paper on food production policies in wartime (pp. 869-874) (Univ. Calif.) (E. S. 
R., 90, p. 401) ; Crop Yield Index Numbers, by E. J. Working (pp. 874-881) 
(Univ. Ill.), making comments on some criticisms of the author's article (E. S. R., 
84, p. 681) ; and Graphic Methods of Presenting Multiple Correlation Analysis, 
by D. G. Card (pp. 881-889) (Univ. Ky.). 

[Papers on agricultural economics] (Jour. Farm Econ., 26 (1944), No. 1, pp. 
272-\-). —Included are the following papers, with discussions, most of which were 
presented at the meeting of the American Farm Economic Association held at 
St. Louis, Mo., September 15-16, 1943: World Conditions in the Postwar Period 
That Will Affect Mississippi Valley Agriculture, by H. C. Taylor (pp. 1-9) ; 
Redirecting World Agricultural Production and Trade Toward Better Nutrition, 
by F. F. Elliott (pp. 10-30) (U. S. D. A.) ; Rehabilitation of Agriculture in Ger¬ 
man-Occupied Europe, by E. Jensen (pp. 31-45) ; America Looks at Russian Agri¬ 
culture, by L. Volin (pp. 46-58) ; Nationalistic Trends in Agricultural Policy, by 
A. P. Chew (pp. 59-76) (U. S. D. A.) ; Transition Readjustments in Agriculture, 
by T. W. Schultz (pp. 77-94) ; Desirable Changes in the National Economy After 
the War, by K. E. Boulding (pp. 95-100) (Iowa State Col.) ; Desirable Changes 
in the National Economy for the Postwar Period, by M. Ezekiel (pp. 101-109) 
(U. S. D. A.) ; Price Control and the Wartime Pricing of Farm Products, by 
E. J. Working (pp. 110-123) (Univ. Ill.) ; Wartime Developments in Farm Credit 
and Their Postwar Implications, by A. G. Black (pp. 124-143) (U. S. D. A.) ; 
Wartime Developments in Food Processing and Preserving, by J. B. Canning 
(pp. 144-158); Wartime Transportation of Farm Products, by A. A. Dowell (pp. 
159-180) (Univ. Minn.); Measuring Maximum Contribution to Food Needs by 
Producing Areas, by R. L. Mighell and R. P. Christensen (pp. 181-196) (U. S. 
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D. A.) ; Problems of Achieving Maximum Food and Fiber Production in the 
Mississippi Valley, by H. C M. Case (pp. 197-213) (Univ. Ill.); Working With 
Farmers to Achieve Maximum Production, by L. G. Allbaugh (pp. 214-231) 
(Iowa State Col.) ; Farm Work Simplification Studies, by E. C. Young (pp. 232- 
239) (Purdue Univ.) ; and Implications of Land Value Control, by W. G. Murray 
(pp. 240-257) (Iowa Expt. Sta.). 

[Papers and notes on agricultural economics] {Jour, Farm Econ., 26 {1944), 
No, 2, pp. 273-358, 373-405, Ulus. 5). —Included are the following papers not noted 
elsewhere: Cotton Surplus Disposal Programs, by L. D. Howell (pp. 273-291); 
Cooperative Relationships and Business Performance, by M. A. Abrahamsen (pp. 
292-308) (W. Va. Expt. Sta.) ; Future Trends in Germany’s Agricultural System, 
by N. Robinson (pp. 309-326) ; Measuring the Effect of Agricultural Advertising, 
by A. F. Wolf (pp. 327-347) ; and Some Economic Effects of Graduated Income 
Tax Rates on Investors in Farm Capital, by A. A. Dowell and G. E. Toben (pp, 
348-358) (Univ. Minn.). 

Notes as follows are also included: Vertical Farm Diversification, by D. H. 
Doane (pp. 373-378) ; In Defense of an Adequate Diet, by W. Kling (pp. 379- 
382) (U. S. D. A.) ; The Influence of Prices on Agricultural Production, by W. C. 
Waite and R. W. Cox (pp. 383-388) (Univ. Minn.) ; Interpretation of Variations 
in Cost for a Group of Individual Firms, by H. E. Erdman (pp. 388-391) (Univ. 
Calif.) ; Farmers’ Investments—A Neglected Field, by L. F. Miller (pp. 391-396) 
(U. S. D. A.) ; The Shift Toward Medium Staple Cotton, by C. D. Hyson (pp. 
396-399) ; and Volume of United States Exports and Imports of Foods, 1909^3, 
by G. L. Nelson (pp. 399^05) (U. S. D. A.). 

[Investigations in agricultural economics by the North Dakota Station] 
(North Dakota Sta. Bimo. Bui. 6 (1944), No. 6, pp. 36-41). —^An article, Land 
Market Activity in North Dakota, by R. L. Berger (pp. 36-38) (coop. U, S. D. A.), 
includes tables with discussion showing the voluntary and distress transfers and 
the number of properties sold by type of sellers and buyers by tenure in Morton, 
Stutsman, Traill, and Ward Counties during the first three months of 1943 and 
1944. The tables of farm prices, by P. V. Hemphill (pp. 39-41), are brought 
down to June 15, 1944. 

Statistical investigations of farm sample surveys in Iowa, Florida, and Cali¬ 
fornia, R. J. Jessen and E. E. Houseman. (Coop. U. S. D. A.). {Iowa Sta. 
Res. Bui, 329 {1944), pp. 261-338, Ulus. 8). —The results are presented of a statis¬ 
tical analysis of data obtained in surveys by the grid method of sampling made pri¬ 
marily to secure facts on farm employment in the 99 counties of Iowa, 26 of the 67 
counties of Florida, and 9 California counties. The findings and conclusions were 
that the grid method of sampling “can be adapted to widely differing farming situa¬ 
tions and if properly used will provide unbiased samples of farms. 

“The most suitable size of grid for sampling varies according to the nature of 
the farming area and to the kind and extent of stratification, the method of estimation 
or expansion and cost situations for the kinds of inquiries being considered. The 
best size of grid for the surveys considered seems to be somewhat between a quarter- 
section and a full-section. 

“Stratification, if properly applied, is an effective and efficient means of redpeing 
sampling error. In many of the counties where farm types differ so widely, such 
as in California and Florida, stratification by geographic area alone does not effec¬ 
tively divide the sampling population into groups which are homogeneous enough. 
In these regions schemes of stratification which make some use of information avail¬ 
able on such» features as land use and the number of farms per grid should be em¬ 
ployed. 
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“The farmstead appears to be a suitable criterion to use in determining which 
farms at the grid are to be enumerated. In the case where a farm does not have a 
farmstead it is advisable to provide a substitute criterion such as its northwest corner. 

“Best methods of expanding sample data into estimates of totals for the State 
vary according to the items under consideration and the accuracy of the control 
data for that State. Suitable control data are available for Iowa but not for Cali¬ 
fornia and Florida. In those States it is almost necessary that sample surveys be 
designed so that they are independent of controls if suitable estimates of totals are 
desired." 

An appendix, by Houseman, includes Mechanical Problems of Drawing a Stratified 
Random Sample of Grids. 

Differentials in productivity and in farm income of agricultural workers by 
size of enterprise and by regions, L. J. Ducoff and M. J. Hac(X)d (U. S. Dept. 
Agr., Bur. Agr. Econ., 1944, pp. 54-\-, Ulus. 3). —The basic data are limited to 
1939 and, therefore, the findings are deemed preliminary and subject to review. The 
methods used in estimating agricultural employment; production expenses and net 
returns to labor, capital, and management; and the production costs and returns to 
labor and management for farms classified by total value of production, are described. 
Charts show gross and net returns per farm worker for the United States and the 
major geographic divisions and for the United States for farms classified by total 
value of products, and the cumulative percentage distribution of total value of agri¬ 
cultural products by type of product and value groups of farms. Tables are included 
and discussed showing by geographic divisions and the United States the total value 
of agricultural products and net returns to labor and management per farm worker; 
total value per farm and worker adjusted to the B. A. E. level and to include Gov¬ 
ernment payments; comparison of value added by the agricultural production process 
with value added by manufacture; for farms classified by value of products, the 
total value of products and net returns to labor and management per worker; returns 
per farm and worker by value groups to labor, capital, and management; net farm 
income per farm operator family and family worker, and wage income per man-year 
of hired labor, comparable with total value of products; and net farm income per 
family and family worker and wage income per man-year of hired labor. 

Net farm income and parity report, 1943, and summary for 1910-42 {U. S. 
Dept. Agr., Bur. Agr. Econ., 1944, pp. 29-f-).—The income data in the mimeo¬ 
graphed report entitled Material Bearing on Parity Prices (E. S. R., 89, p. 747) are 
brought up to date. Tables cover for 1910 to 1943 the total and per capita income of 
persons on farms and not on farms, income of persons on farms compared with na¬ 
tional income, cash income from crops, livestock and livestock products, nonmoney 
income furnished by farms, production and hired labor expenses, value of farm prop¬ 
erty and farm debt, etc. 

Introduction to postwar program for Idaho agriculture, ranges, and forests 

{Idaho Sta. Cir. 91 {1944), pp. [4]). —This is a proposal concerning local organiza¬ 
tion, leadership, programs, and literature necessary for the execution of post-war 
programs affecting the agriculture, ranges, and forests of the State. 

Area analysis and agricultural adjustments for Ness County, Kansas, W. H. 
Pine, M. L. Otto, and H. E. Myers {Kansas Sta., Agr. Econ. Rpt. 23 {1944), 
pp. 13^-, Ulus. 1). —A summary of the area analysis made to determine the agricul¬ 
tural adjustments that would lead to a higher standard of living. 

Farm management association farms in the wartime production of Kansas 
agriculture, J. A. Hodges {Kansas Sta., Agr. Econ. Rpt. 22 {1944), pp. Pi-f. 
Ulus. 1). —“The Farm Management Associations are groups of farmers organized 
for the mutual benefit of members and for obtaining specific help along farm man¬ 
agement, accounting, and marketing lines.” The data were obtained largely from 
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the records of over 400 cooperating farmers. Tables are included and discussed 
showing the acreage of selected crops and numbers of livestock in Kansas; yields; 
cash farm income; indexes of prices, volume, and income from marketing; average 
farm wages per month; and index of ratios of prices of specified livestock and live¬ 
stock products and prices of feed. Comparisons are made between the association 
farms in different parts of the State and for different years and the results within 
the several type-of-farming areas. 

Agriculture of the Kentucky Pennyroyal Plain, D. L. MacFarlane, E. J. 
Nesius, C. R. Sayre, and R. E. Graham. (Coop. U. S. D. A.). {Kentucky 
Sta. Bui. 461 (1944), pp. 2S, Ulus. 3). —The farms in the area were classified by 
topography, size, and type of farming. Data as to the land use and crops in 
1939 were obtained from agricultural conservation committee records and farm 
business analyses, and data as to farm practices were obtained from 175 farmers. 
The topography, soil, drainage, erosion, climate, changes in the agriculture, land 
tenure, labor utilization, and the marketing and transportation services of the area 
are described. The farms of the area, the cash returns from farming, and future 
opportunities for agriculture are discussed. 

Commercial agricultural production and marketing methods and facilities in 
Mississippi, D. G. Miley (Mis.Hssippi Sta. Bui. 394 (1943), pp. 94, Ulus. 26).— 
The production and marketing of cotton lint, cottonseed, cattle, hogs, poultry, sheep, 
lambs, wool, dairy and poultry products, truck crops, fruits, nuts, other crops, and 
forest products in the State are analyzed and discussed. 

Agricultural adjustments in New Mexico for wartime production in 1945, 
P. W. Cockerill. (Coop. U. S. D. A. et al.). (New Mexico Sta. Press Bui. 
991 (1944), pp. 10~\-). —The desirable adjustments on dry-farmed, irrigated, and 
range lands; feed production and livestock numbers; and the effect of the labor, 
machinery, trucks, and the prices of products and land in production are discussed. 

Wartime production and transportation of milk in the Shreveport area of 
Louisiana, W. H. Alexander (Louisiana Sta. Bui. 378 (1944), pp. 22, Ulus. 4).— 
Data for the year ended April 1943 were secured by interviews with 155 dairy 
farmers. Analy.ses are made of the location and size of the dairy business, num¬ 
ber and types of routes, condition and utilization of trucks, organization of routes, 
factors relating to sustaining the production-feed situation, prices and subsidies, 
butterfat tests, and dairy farmer organization. Recommendations are made for 
improving the practices, routes, etc. 

Factors affecting milk supply in Akron, Canton, Dayton, and Portsmouth, 
Ohio, C. G. McBride and R. W. Sherman (Ohio Sta. Bui. 652 (1944), pp. 38-\-, 
Ulus. 5). —This stud/ of the changes that have taken place among producers ship¬ 
ping into four markets regularly is based on data for the years 1939-43 for 
Akron and Dayton, 1938-43 for Canton, and 1934-43 for Portsmouth. The changes 
in population, demand for and shipment of milk, number of cows, withdrawals 
and additions of shippers, etc., are discussed for each market. 

Financial results of the operation of large sugar cane farms in Louisiana, 1939, 
1940, and 1941, R. A. Baixinger (Louisiana Sta. Bui. 374 (1944), pp. 19). —This 
continuation of the study (E. S. R., S3, p. 261) is based chiefly on the records 
of 76 to 90 farms for the individual years. The average costs per farm, geographic 
variations; and relation of number of acres in cultivation and in cane, tons of 
cane sold, and yield per acre to financial returns are analyzed. 

The average net costs of growing and harvesting per acre of cane and per ton 
of cane sold were: 1939, $78.56 and $3.70; 1940, $70.35 and $5.21; and 1941, $74.68 
and $4.10. The average receipts in the respective years were: Per acre of cane, 
$83.94, $50.32, and $67.61; and per ton of cane sold, $3.95, $3.73, and $3.72. There 
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was little or no consistent relationship between cultivated acreage and either yield 
o£ cane per acre or percentage of land in cane. Gjsts per ton of cane were highest 
for the farms with the smallest and the largest acreages of cane. Yields of cane 
per acre tended to be somewhat higher on the large farms. There was a con¬ 
sistent tendency for costs per ton of cane sold to decline with yield per acre. 

Financial results of the operation of sugar mills in Louisiana, 1939, 1940, and 
1941, R. A. Ballinger {Louisiana Sta. BuL 373 {1944)^ pp. 18). —Analysis ‘S 
made of the data collected each year from 36 to 42 of the 45 to 50 mills in the 
State. A table shows by years per mill, per ton of cane, and per 100 lb. of sugar 
the overhead, cane procurement, sugar manufacture, selling and interest costs, 
the receipts from raw sugar and other products by items, and the total operating 
expenses, net operating income, net income, capital investment, and volume of 
cane ground and sugar manufactured. The geographic variations in cost and re¬ 
ceipts and relation of size of mill, volume of cane ground, and yield of sugar to 
financial results are discussed. 

The coordination of wheat and com price controls, G. Shepherd {Iowa Sta. 
Res. Bui. 330 {1944), pp. 341-372, Ulus. 8). —Under present legislation and Com¬ 
modity Credit Corporation rulings including the 1946 crop, the loan rates on wheat 
and corn are fixed at 85 percent of the 1909-14 parity. The effects of the con¬ 
tinuation of such rates after the war on exports and the feeding of wheat to 
livestock are discussed. The following alternative plans are suggested: Keep the 
wheat loans at the present rate but reduce the production by about 150,000,000 bu. 
to the requirements for human food, a nominal amount for feed, and seed. Keep 
wheat at the present rates and subsidize feeding and exports. Reduce the wheat 
loan rate to about the same level in dollars and cents as the loan rate for com, 
which, with the present rate on com, would mean only 72.6 percent of parity for 
wheat. Use a loan rate for wheat inverse and proportional to the size of the crop. 
If the varying wheat rates averaged about 80 percent of the percentage of parity 
used for corn, the wheat loan rate would be about 10 percent higher in dollars 
and cents per bushel than the corn rate, and no subsidy would be necessary. The 
rate for wheat would be about 70 percent of parity. 

Wheat-corn feeds, G. Shepherd. (Iowa State Col.). {Flour & Feed, 45 
{1944), No. 4, p. 14). —A summarization of the above bulletin. 

Response to price in production of cotton and cottonseed, R. M. Walsh. 
(U. S. D. A.). {Jour. Farm Econ., 26 {1944), No. 2, pp. 359-372, Ulus. 3). — 
During the period studied, 1910-43, the acreage response to the price of cotton ad¬ 
justed for changes in prices paid by farmers for all commodities was on two distinct 
planes, the regression equation being Xi = 25.568 -|- 0.683Xa for 1910-24 and 
Xx = 33.238 -f- 0.888Xa' for 1925-33. The elasticity of response was approximately 
the same in both periods. The elasticity of supply for acreage varied from 0.1 to 0.3 
at different levels of price. The first-difference analysis for 1911-33 showed that a 
1-ct. change in price was followed by a change of approximately 880,000 acres. Dur¬ 
ing periods of acreage control by the A. A. A., normal acreage-price relationships 
failed to hold. Changes in southern agriculture, such as further development of oil¬ 
bearing crops, feed, crops, and livestock, and possibly tobacco, may alter previous 
relationships. 

The Minnesota farmer’s interest in fats and oils, R. W. Cox {Minnesota Sta. 
Bui. 376 {1944), pp. 32, Ulus. 10). —Tables and charts are included and discussed 
showing classes, production, trade, origin, and utilization of fats and oils of different 
kinds. More detailed discussion covers the production, exports, imports, domestic 
consumption, prices, consumer expenditures for lard and lard substitutes, butter, 
margarine, etc., and the utilization of fats and oils in soap, paints, varnishes, etc. The 
demand and supply situation and the outlets for fats and oils are described. 
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Sales of butterfat, including the butterfat equivalent of cream, whole milk, and 
farm butter, increased over 150 percent, of hogs nearly 300 percent, and of flaxseed 
over 400 percent from 1010-14 to 1940-43 and averaged 54 percent of the total 
farm income in Minnesota in 1940-43 as compared with 38 percent in 1910-14. In 
1940-43 the State contributed about 20 percent of the butter, 7 percent of the lard, 
and 43 percent of the linseed oil originating in the United States. The output of oil 
from the 1942-43 production of soybeans was 1.7 percent of the total United States 
supply. 

Foreign Agriculture, [August 1944] (U. .S'. Dept. Agr., Foreign Agr., 8 (1944), 
No. 8, pp. 171-192+, Ulus. 4 ).—^An article. The Agricultural Potentialities of 
Manchuria, by R. T. Moyer (pp. 171-191) describes the natural factors affecting 
agriculture and the pre-war agriculture and discusses the agricultural potentialities. 
Another article, Australian Rural Reconstruction and World Markets (pp. 191-192), 
is included. 

State and Federal lands in Michigan, J. W. Stannard (Lansing: Mich. State 
Plmming Comn., 1943, pp. 40, Ulus, 6). —The report was prepared as a source 
of factual material and presents and discusses data on State and Federal lands, tax- 
reverted lands, land use, tax sales and distribution of unsold lands, tax-abandoned 
lands, etc. It is supplemented by recommendations of the national planning and 
land use committees on public land control. 

Rural land market activity in Mississippi, D. E. Young, M. A. Brooker, and 
F. J. Welch. (Coop. U. S. D. A.). (Mississippi Sta. Bui. 406 (1944), pp. 16, 
Ulus. 3). —Using data for Covington and Washington Counties for 1941, 1942, 1943, 
and the first three months of 1944, the implications of inflated land values, the infla¬ 
tionary forces and tendencies, the trends in prices and value of sales, methods, and 
cost of financing, types of sellers and buyers, and land price control are discussed. 

The increase from 1941 in prices of farm land varied in different sections of the 
State, but the State as a whole averaged slightly over 1 percent per month. The 
volume of sales increased materially, and farmers were the diief buyers and sellers. 
A large percentage of the sales were financed with mortgages for more than 50 
percent of the sale consideration. 

Buying a farm in Colorado, R. T. Burdick, A. Kezer, A. M. Binkley, and 
R. C. Tom (Colorado Sta. Bui. 485 (1944), pp. 15, Ulus. 3). —Points requiring con¬ 
sideration in purchasing a farm or ranch in Colorado are brought out 

Report of the Farm Credit Administration, December 31, 1943 (U. S. Dept, 
Agr., Farm Credit Admin., Rpt., 1943, pp. 27+). —This interim report for the 
calendar year 1943 discusses the rise in land prices, the increase in loans made by the 
Administration, and the loans made by production credit associations. Federal inter¬ 
mediate credit banks, loans to farmer cooperative associations, and loans by Federal 
land banks and the Federal Farm Mortgage Corporation. Tables show the amounts 
of the loans and discounts made and outstanding by years, 1925-43; a combined 
statement of the condition of the production credit associations, December 31, 1942 
and 1943; the Agricultural Marketing Act Revolving Fund; and a consolidated state¬ 
ment, December 31, 1942 and 1943, for the production credit corporations, Federal 
intermediate credit banks, banks for cooperatives, Federal land banks, the Federal 
Farm Mortgage Corporation, and the Regional Agricultural Credit Corporations 
(also April 30, 1934). 

A specific-risk scheme for wheat crop insurance, F. H. Sanderson (Jour, Farm 
Econ,, 25 (1943), No, 4, pp. 759-776). —The essential feature of the plan presented 
is that loss payments and premiums are based on presumable losses computed from 
weather records. 

Fire waste on Vermont farms: A preliminary report, T. M. Adams (Vermont 
Sta, Pam, 9 (1944), pp. 12, Ulus. 7).—Some of the findings in this study were: 
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During recent years farm property losses by fire have been approximately 1 percent 
of the value of the buildings; losses steadily increased from 1900 to 1931 and then 
decreased, being over 12 times as large in 1931 and 8 times as large in 1940 when 
they amounted to about $700,000; fire-insurance rates per $1,000 increased from 
$2.30 to $6.60; of fires for which the causes were known ($305,573 of the total loss 
of $682,708 ) 32 percent were caused by defective flues, 20 percent by lightning, and 
13 percent by defective heating systems. 

Use and cost of use of farm machinery, E. O. Heady, J. A. Hopkins, and 
E. G. McKibben. (Coop. U. S. D,. A. et al.). {lowc Sta, Bui. P62 (1944), pp. 
961-980). —Analysis is made of data regarding the life, annual use, and annual 
costs of 25 of the more commonly used machines. The data covered approximately 
3,000 farms and 38,083 machines and were obtained in August and September 1941 in 
cooperation with the Works Progress Administration. The life; annual service 
charges; depreciation; costs for interest, housing, insurance, and taxes; cooperative 
use of machinery; cost per unit of service; methods of reducing costs; etc. are 
discussed. 

Cost of operating machinery on Nebraska farms, F. Miller and W. L. Ruden 
(Nebraska Sta. Bid. 366 (1944), pp. 30, Ulus. 2). —Beginning in 1940, data were 
obtained as to the original cost, life, average annual use, annual expenses for opera¬ 
tion and repairs, and present value for different types and sizes of harvesting, land 
preparation and tillage, seeding, spraying, and miscellaneous equipment other than 
tractors. Tables show for each kind and size of machine the type of power used, 
original cost, annual use in acres and hours, and acres per hour; calculated and 
reported rates of accomplishing work; variations in costs per acre with different 
amounts of use; desirable size of machines for different amounts of annual use; 
representative costs; and costs per acre and per liour—use of machinery, power, 
labor, and preliriiinary preparation—with different types of equipment. The method 
used in computing costs and bow the tables can be applied by farmers are dis¬ 
cussed. 

Trucking livestock in the Corn Belt region. (Coop. 13 expt. stas. and U. S. 

D. A.). (Missouri Sta. Bui. 479 (1944), pp. 56-{-, ilhis. 9 ).—This second bulletin 
(E. S. R., 89, p. 600) of the series based on the study of livestock marketing by 
the 12 Corn Belt States, Kentucky, Oklahoma, and the U. S. D. A. Bureau of 
Agricultural Economics (North Central Regional Publication No. 3) discusses the 
transportation problem; how livestock is transported to and from different types 
of markets; the trucking facilities—tyi>es, age, mileage, etc.; the efficiency of truck¬ 
ing—gross and net capacity, capacity v. actual load; practices in assembling, hauling, 
and use of trucks of appropriate size and type; return loads; diversion of shipments 
to rail, etc.; and makes recommendations for improving practices and efficiency. 

Many trucks were operated inefficiently because of a lack of cooperation of 
farmers in assembling and hauling. Loads 100 percent of normal net capacity were 
carried by only 29 percent of the pick-up trucks, v39 percent of the standard trucks, 
and 54 percent of the semitrailers and truck-trailers. Loads of less than 50 percent 
of normal net capacity were hauled by 31, 16, and 4 percent, respectively, of the 
three types of trucks. Return loads were carried by 62, 55, and 39 percent, re¬ 
spectively, of the different types of trucks. Pick-up trucks constituted 4 percent 
of the trucks studied, standard trucks 83 percent, and semitrailers and truck- 
trailers 13 percent. The percentages of cattle received by truck at 68 public stock- 
yards decreased from 70 percent in 1941 to 58 percent in 1943 and those of hogs 
from 70 to 67 percent. Calf and sheep shipments did not decline significantly. 

Livestock auctions in Nebraska, H. C. Filley. (Coop. U. S. D. A.). 
(Nebraska .Sta. Bui. 369 (1944), pp. 16). —The study is based chiefly on 80 fairly 
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complete and 24 less complete schedules obtained in a survey made in 1941. The 
ownership, commodities sold, area, species and classes of livestock handled, types 
of buyers, equipment and facilities, sanitary regulations, commission charges, 
financial responsibility of companies, etc. are described. 

Farmers’ elevators of Ohio: Fifteen years, 1928 to 1943, B. A. Wallace and 
J. I. Falconer (Ohio Sta. Bui 650 (1944), pp. 29+ ilhis. 2).—Used in the anal¬ 
yses were audit summaries of 119 to 151 companies each year, distribution of 
expenses based on data from 35 to 85 companies, average trading margins on 
different grains and farm supplies on data from 40 to 119 companies, and a study 
of the month-to-month trends of accounts receivable for 19 well-distributed com¬ 
panies. The companies are grouped into five groups on the basis of annual volume 
of business as follows: (1) Below $75,000, (2) $75,000 to $150,000, (3) $150,000 
to $225,000, (4) over $225,000, and (5) companies operating more than one plant. 
The sections deal with amounts, sources of income, expenses, net gains, and the 
trends in the financial condition of Ohio farmer-owned elevators. 

Volume of business, gross margins, grinding income (except for 193+38), other 
income, and total income increased during each 5-yr. jxjriod, about half of the 
increase in volume of business being due to advanced prices and half to increased 
volunte of grains and farm supplies handled. Trading margin in 1938 and 1939 
averaged 83.2 percent of total income, increasing with each group from 79.1 percent 
for (1), to 84.3 for (4), and 85.2 for (5). The trading margins varied consider¬ 
ably from year to year, averaging 8.7 percent in 1928-29, 11.2 percent in 1932-33, 
and 8.9 percent in 1941-42, and for different groups, being 11.9 percent, 9.9, 9.6, 
7.8, and 8.8 percent in the respective groups. Oats, corn, barley, and rye normally 
carried wider margins than wheat, and the margins fluctuated less and were less 
speculative due to the fact the four grains entered more largely into the local farm- 
supply trade. During the 15-yr. i)criod llicre was a gradual reduction in interest 
paid, a general advance in reserves set up yearly for dei)reciation, and operating 
expense increased steadily except in 1931-34 and 1938-39. Allowance for uncol¬ 
lectible accounts remained fairly constant except in the depression years and the 
last year of the study. For 1940-41 operating expenses decreased from 11.2 per¬ 
cent for group (1), to 6.5 percent for group (4), and 7.6 percent for group (5) ; 
of total sales and other exi)enses from 13.4 percent to 7.4 and 8.8, averaging 7.7 
and 8.9 percent. For the 15-yr. period the ix^rcentages of companies showing 
losses and gains were: Group (1) 37 percent and 1 percent, (2) 16 and 2.5, (3) 7 
and 2.6, (4) 4 and 2.7, and (5) 15 percent and 2.5 percent. Of the average net 
gains 70.4 pecent was paid as patronage dividends or Federal income tax, and 29.6 
percent was added to surplus. During the period the average surplus per company 
increased from $10,014 to $26,401 and the book value of stock per share from 
$138.60 to $187.73. 

Cooperative marketing of rice and its part in the war emergency, H. M. Bain 
(U, S. Dept. Agr., Farm Credit Admin. Cir. C-129 (1943), pp. 464r, Ulus. 14). — 
The production, harvesting, and warehousing in the United States and the market¬ 
ing outlets, uses, transportation, wholesale distribution and distribution by trading 
areas, by types of concerns, and in packages are described. The organization, 
financing, operation practices, etc., of the American Rice Growers Cooperative,.As¬ 
sociation, the Arkansas Rice Growers Cooperative Association, and the Rice 
Growers Association of California are discussed. 

Year book of agricultural co-operation, 1941, edited by The Horace Plunkett 
Foundation (London: P. S. King & Son, 1941, pp. 296+).—Included are the 
following special articles and reviews: Father Thomas Finlay—An Irish Co-op¬ 
erative Pioneer, by H. F. Norman (pp. 3-13) ; English and Canadian Schools, by H. 
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C. Fay (pp. 14-27) ; A Survey of the Colonial and Tropical Empire, by [C R. Fay] 
(pp. 28-101); Canada—^Report of the Horace Plunkett Foundation, by M. Digby 
(pp. 102-151) ; Newfoundland—Report of the Co-operating Division (pp. 152-181) ; 
The Co-operative Movement in Bengal, by J. P. Niyogi (pp. 267-272) and Agrarian 
China, by E. W. L. Holland (pp. 272-281), both reviewed by C. R. F[ay]; short 
notices (pp. 281-288) ; and communications from representatives in Wales, Australia, 
New South Wales, New Zealand, British Guiana, Union of South Africa, Kashmir, 
Ceylon, Palestine, Egypt, Iceland, Luxemburg, and Argentina. 

Year book of agricultural co-operation, 1942, edited by The Horace Plunkett 
Foundation {Cambridge, Eng.: W. Heffer & Sons, 1942, pp. 293‘\-, Ulus. 2). — 
Part 1 includes the following articles and reports: A Memory of Horace Plunkett, 
by the Warden of All Souls (pp. 3-12) ; Co-operative Roads to a More Equal World 
—The Place of the Agricultural Movement, by P. Redfern (pp. 13-37); Agricul¬ 
tural Emergency Legislation in Great Britain, 1939-41 (pp. 38-63) ; Financial Policy 
in Agricultural Co-operation, by W. H. Jones (pp. 64-81) ; The Allotment Move¬ 
ment in England and Wales, by C. R. and H. C. Fay (pp. 82-130) ; Impington Vil¬ 
lage College (pp. 131-136) ; Agricultural Co-operation in the United States, by J. 
G. Knapp (pp. 137-171) (U. S. D. A.) ; Latin America, by J. Powell (pp. 172-192) ; 
Collective Farming in the U. S. S. R., by N. Barou (pp. 193-205) ; The Chinese In¬ 
dustrial Co-operatives (pp. 206-211); and England—Report of the Horace Plunkett 
Foundation (pp. 212-217), Part 2 includes communications from correspondents in 
Scotland, Wales, Ireland, Canada—the Western Provinces (1940-41), Western 
Australia, New South Wales, Union of South Africa, Nigeria, Federated Malay 
States and Straits Settlements, Cyprus, and British Guiana. 

A survey of milk purchasing in Coshocton, Ohio, C. G. McBride and R. G. 
McCort (Ohio State Univ. ofvd Sta., Dept. Rural Econ. and Rural Soctol. Mtmeog, 
Bui. 177 (1944), pp. / + )•—Data were gathered by the Junior Women’s Club in 
three surveys. Of 587 families in the first survey, the number purchasing on home- 
delivery routes only, at stores only, and not using the products were: Milk, 363, 152, 
and 17; cream, 140, 41, and 400; and butter, 87, 375, and 101. Eighty-one percent of 
the 402 families visited in the second survey were satisfied to continue alternate-day 
deliveries of milk after the war, and 84 percent of the 157 families in the third sur¬ 
vey were willing to have only one grade (if 30 percent butterfat) continued for 
cream. 

Milk distribution through stores in the Portland market, G. F. Dow (Maine 

Sta. Misc. Pub. 574 (1943), pp. 32, Ulus. 1 ).—This publication is based on the 
study previously noted (E. S. R., 91, p. 352) and includes much of the data noted 
therein. It discusses the types of stores, grades of milk and cream sold, sources and 
volume of milk and cream sold, daily and seasonal variations in sales, refrigeration 
facilities, milk returned to dealers, duplication of deliveries, etc. 

The study indicates that most of the retail distribution of milk and cream could 
be handled fairly satisfactorily through stores and that considerable savings in 
the cost of distribution would be possible by eliminating excessive duplication of 
deliveries. 

Newport city milk market, J. L. Tennant (Rhode Island Sta. Bui. 292 (1944), 
pp. 35, Ulus. 12 ).—Analysis is made of data on demand for and receipt of milk by 
months, source of supply, sales, prices paid producers and charged consumers for 
Classes I and II milk, and other factors for the period 1934-43. 

Consumption rose rapidly during the period and by 1943 was more than double 
that prior to 1940. During 1941 and 1942 production in the local milkshed was 
sufficient for demand, but during several months in 1942 and 1943, 40 percent was 
shipped from other milksheds. Adjustment of production to meet the July and 
August demand for fluid milk resulted in a large proportion of the milk produced 



1945] 


RURAL SOCIOLOGY 


133 


in May and June, especially prior to 1941, being paid for at Class II prices and 
part of the capacity being unused during the winter. Large increase in the year- 
round population, transfer of some producers to other nearby markets, and unfa¬ 
vorable cost relationship caused some producers to reduce or discontinue production 
and were responsible for the extension of the producing area. Prices paid pro¬ 
ducers and charged consumers were fixed during the entire period by State or 
Federal agencies. 

Livestock, meats, and wool market statistics and related data, 1943 (U. S. 
Dept. Agr., War Food Admin., Off. Distrih., 1944, CS-8, pp. 104-\-)‘ —This hand¬ 
book includes statistics on livestock on farms; livestock movements; federally 
inspected slaughter; cold-storage holdings of meats and lard; market prices of 
cattle, hogs, sheep, and lambs; hog-corn ratios; farm prices of livestock and wool; 
wholesale prices of meats, lard, and hides; retail prices of meats; index numbers 
of prices received by farmers and wholesale prices; average live and dressed 
weights, yields, and costs of livestock slaughtered; total cost, weight, and produc¬ 
tion of livestock slaughtered under Federal inspection; meat production and con¬ 
sumption; production and Boston prices of wool; meats graded and contract 
deliveries of meats, meat products, and byproducts; beef and veal graded; meats 
graded for the Commodity Credit Corporation; and meats and meat products proc¬ 
essed under Federal inspection. 

RURAL SOCIOLOGY 

Some aspects of morale in a rural population, L. H. Stott. (Nebr. Expt. 
Sta.). {Jour. Psychol., 17 {1944), No. 1, pp. 137-152). —Self-ratings and ratings 
of parents on a set of nine wartime morale items were obtained from 544 rural 
adolescents, of whom 353 were children of farm families. 

Morale in terms of willingness and readiness to do one's part in work and 
sacrifice to help win the war apparently was very high. A strong tendency was 
shown for the subjects to rate themselves and their parents similarly, but there 
were some interesting differences between self-rating and parent ratings. There 
was a tendency, particularly in the girls, to rate their fathers higher in interest in 
the progress of the war, concern about the management of the war effort, and 
faith and confidence in the National farm program, but they tended to rate them¬ 
selves higher than their parents in hope for the future. Significant sex differences 
in percentage of “very strong"—“a great deal"—of ratings were found for five 
of the nine items. The girls tended more frequently to claim “a great deal of” 
hope for the future and willingness and readiness to work and sacrifice to help 
the cause of the war. Significant differences were also found between the farm 
subjects and those who lived in small towns in both self-ratings and parent ratings, 
further analysis showing that one sex or the other was almost completely re¬ 
sponsible for each of these differences. Farm girls were peculiarly low in fre¬ 
quency of “very strong" ratings on belief in the cause, interest, and concern about 
the progress of the war and sympathy and accord with what is being done by our 
government to win the war. The town boys deviated similarly from the other 
group in faith in the National farm program, hope for the future, and willingness 
to work and sacrifice for the winning of the war. These preliminary results 
support the view that the “level of morale” in a given population varies with the 
particular aspect of morale being considered, and that the combination of factors 
determining each aspect is different. They indicate further that these different 
morale aspects may be expected to vary somewhat in level from one residence, 
or occupational group, to another, and from one sex and age group to another. 
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Establishing discharged service men and war workers on £arms» O. R. Johnson 
{Missouri Sta. Cir. 293 {1944), pp. 11, Ulus. 1). —This circular points out some of 
the essentials to success in establishing discharged service men and war workers 
on farms. 

Let’s talk about when Joe comes home and comes back to the farm {U. S. 

Dept. Agr., Bur. Agr. Econ., 1944, DS 24, pp. [d]).—This is a pamphlet suggesting 
how the people should receive and aid the man and woman returning from war. 

High school graduates in the first war year: A study of the after-commence¬ 
ment activities of 15,277 graduates from Washington high schools in 1942, 
P. H. Landis {Washington Sta. Bui. 438 {1944), pp. 16, Ulus. The first war 
year found 34.3 percent of all the boys in school, as compared with 34.1 percent in 
1934 and 31.4 percent in 1941. The proportion of all the girls in school was much 
less in the first war year than during the depression and during the pre-war 
years—32.1 percent in 1942, 38.4 percent in 1941, and 37.4 percent in 1934. Some 
25 percent of rural boys were in school as compared with 37 percent of urban 
boys. The proportion of rural and urban girls in school was approximately the 
same in 1942, 31.7 percent of the rural as compared with 32.4 percent of the 
urban, although a much higher proportion of urban than rural girls went on to 
school prior to the war. The larger the community the higher was the proportion 
of boys in school. In communities under 250, 22 percent only were in school in 
1942; in cities of over 100,000, 48.9 percent or more than twice as many. Agri¬ 
culture drew a smaller proportion of rural young men in 1942 than at any previous 
time during the 9 yr. for which data were available, 1934-42, with the exception 
of the year 1941. In communities of under 250 i)opulation, 15 percent of the 
boys entered agriculture in 1942 as compared with 14 percent in 1941 and almost 
28 percent in 1938. 

Education of the farm population in Minnesota, L. Nelson {Minnesota Sta. 
Bui. 377 {1944), pp. 16, Ulus. 9). —This study shows that Minnesota ranks above 
the national average in the proportions of .school-age children attending school 
in all groups except farm youths over 15 yr. of age. In the proportions of 16- 
and 17-year-olds (native whites only) in the rural farm population attending 
school, Minnesota ranked second from the bottom among the 48 States in 1930 
and seventh from the bottom in 1940. In the age group mentioned, the proportion 
of Minnesota farm boys attending school is lower than for the farm girls. The 
difference is greater than in any other State. Minnesota’s rank among the States 
is next to the lowest for boys and thirty-first for girls. In the proportion of the 
adult farm population having any high school education, Minnesota ranks seventh 
from the bottom. A special study of eighth-grade graduates in five counties, 
1931-39, indicates that the greater the distance the lower the percentage of the 
graduates who attend. This difference decreased from 1931 to 1939, probably as 
a result of improved transportation. 

The Corn Belt family farm in an industrial area, O. R. Johnson {Missouri Sta. 
Cir. 294 {1944), pp. 15, Ulus. 6). —This is a discussion of present day conditions 
confronting family farms in the Corn Belt, especially as influenced by industrial 
practices. 

Health and human resources in rural Ohio, A. R. Mangus {Ohio State Univ. 
and Sta., Dept. Rural Econ. and Rural Social. Mimeog. Bui. 176 {1944), pp. 6i-f).— 
The author found that certain population trends and conditions are closely asso¬ 
ciated with the health situation and outlook. The increasing age of the popula¬ 
tion, the declining numbers and proportions of children, and increasing numbers 
and proportions of aged people and those in later adult years are among the rea¬ 
sons. A second factor is the differential reproduction rate. Those most favored 
in the social scale have not been reproducing themselves, while those occupying 
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inferior social positions have been contributing disproportionately large numbers 
to the next generation. A third factor is the migration of farm youth to cities, 
generally selective of the better-educated youth who move to the cities. This loss 
of a large proportion of its youth leaves the typical farm community with an 
abnormal population structure and large numbers of people in the later years of 
life where health hazards are greatest. The final factor is the lack of adequate 
medical care and health services available to rural people. Reasons for this situa¬ 
tion are lack of ability to pay the high costs of adequate medical care, to the 
widespread lack of understanding and appreciation of the nature and importance 
of good medical and dental care, and to the fact that the urban demand for doc¬ 
tors and medical facilities is so great as to drain the rural districts of those essen¬ 
tials to public health. 

Medical care, needs, and plans for rural people in North Carolina: A series of 
newspaper articles, C. H. Hamilton {Raleigh: N. C. State Col., 1944, />/>. 

This is a discussion of the needs of the rural people of North Carolina for health 
and medical facilities. 


AGRICULTURAL AND HOME ECONOMICS EDUCATION 

General agriculture in the high schools of Iowa, J. A. Starrak and M. W. 
Kneedy {Joiva Sta. Res. Bui. 327 (1944), />/>. 185-232). —“Information on the gen¬ 
eral characteristics of the courses offered, their subject matter, methods of in¬ 
struction employed, qualifications of the teachers, and nature of teaching equipment 
was obtained from three sample groups of Iowa high schools involving 396 indi¬ 
vidual teachers in as many high schools and communities.” The status of general 
agricultural instruction in high schools is discussed and the program evaluated. 
The courses, methcxls of teaching, training, qualifications of occupational experi¬ 
ence, teaching load, professional activities other than teaching, attitude toward 
agriculture of the teachers, and the teaching equipment are discussed and recom¬ 
mendations made for ways to improve the instruction in general agriculture. 

Among the recommendations suggested by the study and by teachers and super¬ 
intendents were: Greatly increased minimum college work required in agriculture 
for teachers; the college preparation should include more economics, particularly 
agricultural economics, rural sociology, biology, and farm shop; more laboratory 
and field work; less reliance upon a single textbook and more extensive use of 
source materials; the course of study should give more emphasis to the agricul¬ 
tural problems and conditions of the State and local communities and the implica¬ 
tions of national and international aspects for Iowa farmers; and more emphasis 
should be placed upon the development of appreciations of and interests in agri¬ 
culture and rural life and less upon studies of the details of agricultural operations 
involved in crop and livestock production. 

Selected list of American agricultural books (U. S. Dept. Agr., Lihr. List 1, 
rev. (1944), pp. 29). —A revision (E. S. R., 87, p. 880). 

FOODS—HUMAN NUTRITION 

The microbiology of foods, F. W. Tanner (Champaign, III.: Garrard Press, 
1944, 2. ed., pp. 1196-\-, Ulus. 8). —This book, intended as a source book to the 
literature as well as to the methods of analysis, is completely rewritten in the 
present edition (E. S. R., 69, p. 746) in order to cover recent advances in the 
science of bacteriology and especially its application to foods. The extensive 
literature citations are presented as footnotes in conjunction with the immediate 
text, and reference books on the subject under discussion are listed in each chap- 
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ter. The present edition includes all major methods of analysis issued up to the 
time of publication. The scope of the work is indicated by chapters dealing with 
food preservation; the bacteria; yeasts and molds; bacteriology of water and 
sewage; fermented milks and other foods; meat and meat products; bacteriologi¬ 
cal milk analysis; pasteurization of milk; the microbiology (one chapter each) 
of cream and butter; cheese; frozen desserts, ice cream, and similar products; 
concentrated milks; fruits and fruit products; vegetables and vegetable products; 
tomato products; bread; sugar and sugar products; fish and shellfish; eggs and 
egg products; canned foods; and miscellaneous food products; intestinal micro¬ 
biology ; microbiological methods of assaying foods for vitamins; and culture media. 

The nutritive value of Chinese fruits and vegetables, W. T. Wu (U, S. Dept. 
Agr., Bur. Human Nutr. and Home Econ., [1943], pp. [23]). —This is a compila¬ 
tion of data on the proximate and mineral constituents and vitamin values of 
Chinese fruits and vegetables. It has been prepared (in limited edition) to serve 
as a handbook for use in planning and calculating dietaries used in China. Data 
are presented for 41 kinds of Chinese fruits and 89 kinds of vegetables designated 
by English, scientific, and Chinese names, the latter in Mandarin (North China) 
and Cantonese (South China). The sources used in compiling the data are listed. 

Potato varieties purchased by North Dakota consumers, P. V. Hemphill 
{North Dakota Sta. Bimo. BuL, 6 {1944), No. 6, pp. 28-30). —In the survey pre¬ 
viously noted (E. S. R., 91, p. 611), information was obtained in the 1942-43 season 
from 60 North Dakota retail food-store managers concerning potato varieties pre¬ 
ferred by North Dakota consumers. A tabulation of the varieties purchased in the 
several representative areas canvassed indicated that the 'J'riumph and the Early 
Ohio varieties were the most popular, and that the Irish Cobbler, an important 
commercial variety for North Dakota, ranked surprisingly low. A large propor¬ 
tion (83 percent) of the potatoes handled by the food stores included in the survey 
was purchased from local producers. 

Review of the literature on the nutritive value of soybeans, R. H. Barnes and 
J. E. Maack {Minneapolis: Minn. Univ., Hormel Inst., 1943, pp. 63, Ulus. 6 ).— 
This review deals with the content, composition, and nutritive value of the pro¬ 
teins of soybeans, the composition and nutritive value of the lipid fraction, the 
nature of the carbohydrate components, and the mineral and vitamin content. Over 
200 references to the literature are cited. 

Factors influencing the quality of cooked Jonathan apples, R. M. Griswold 
{Michigan Sta. Tech. Bui. 195 {1944), pp. 19). —During winter storage of the 
apples the sauces became less desirable, with a weaker, more yellow color (as de¬ 
termined objectively by the Munsell system) and lower palatability scores. A 
correlation between hue and chroma figures for this series indicated that when the 
color of the sauce was yellowish it was likely to be less intense. Sauce from 
overripe apples was less yellow and more intense in color, while that from under¬ 
ripe fruit was yellower and less intense in color than that from fruit of standard 
ripeness. Sauce from standard apples was the most palatable. Soaking the sliced 
apples in weak brine improved tlie intensity and desirability of the color of the 
sauce but resulted in less desirable flavor than the standard sauce (prepared from 
unpeeled, uncored apples cooked till tender then sieved). Soaking in thiocarbamide 
or lemon juice improved the color of the sauce, making it less yellow and more 
intense. The thiocarbamide treatment did not affect the flavor, but treatment with 
lemon or pineapple juice resulted in a less desirable flavor in the opinion of the 
judges. Addition of citric, malic, or orthophosphoric acid to the prepared sauce 
improved color but not the flavor or general acceptability, while soda lessened the 
desirability with regard to color and flavor. Cooking in a pressure saucepan made 
sauce as good as or better than that from apples cooked in a covered pan; cooking in 
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an open pan and steaming were less desirable methods. Increased contact with 
metal of the cooking utensils made the sauce yellower. Sauce made from apples 
cooked in sugar had a less yellow, more intense color, and was more attractive, 
but about the same in flavor and general acceptability as that to which sugar was 
added after straining. Addition of sugar at the beginning of the cooking process 
was wasteful, however, when impeeled, uncored fruit was used. 

Composition and uses of blueberries, F. B. Chandler (Maind Sta, Bui 428 
(1944), pp. 21-39-\-, Ulus. 1). —Data on proximate and mineral constituents and 
vitamin C content of blueberries and suggestions for their use are brought together 
from the literature (47 references), together with some previously unpublished 
data from the author’s laboratory. The information presented on the utilization of 
blueberries is principally for use in the home. It is suggested, however, that the 
material on storage of blueberries, dehydration of blueberries, preparation of blue¬ 
berry jelly, and construction of a fruit press for extraction of blueberry and other 
fruit juices may have possibilities for commercial adaptation. 

Bacteriological studies of refined sugars on the retail market, J. Wolk and 
W. W. Smith (Food Res., 9 (1944), No. 2, pp. 115-120 ).—Tests by National Can- 
ners Association methods to determine the bacteriological quality of ISO samples 
of beet and cane sugar, packed in 1- and 2-lb. paper, cloth, and Cardboard containers 
and purchased at random in retail stores in Los Angeles, showed that the sugar 
was of high quality. Better than 95 percent of the samples passed the N. C. A. 
bacterial standards and over 98 percent the recommended tentative standards of 
Owen and Mobley. Aerobes or facultatively anaerobic thermophiles, including 
“flat sours,” were present in 75 percent of the samples tested, although only 7 ex¬ 
ceeded the N. C. A. standard. Counts of mesophilic bacteria showed that only 2 
samples did not meet Owen’s suggested standard for mesophiles. The cardboard 
cartons seemed to offer more protection from contamination than did other methods 
of packaging. 

Spoilage of canned foods in Iowa, P. M. Nelson. (Iowa State Col.). (Jour. 
Home Econ., 36 (1944), No. 3, pp. 136-138). —In this survey of the extent of home 
canning and spoilage of canned products in the State in 1943, a random sample 
amounting to about one family out of every thousand in the State was secured, 
following a plan designed by G. W. Snedecor. The total of 618 families inter¬ 
viewed included 171 farm, 153 town, and 294 city families. Of the total of 129,222 
qt. of canned foods reported, 1,848, or 1.43 percent, had spoiled. Corn led the list, 
with spoilage amounting to 38 percent of the total spoilage, followed by tomatoes 
18, fruit 15, peas 14, beans 12, and others 3 percent. Reasons suggested by the 
homemakers for the spoilage are enumerated, the extent of food preservation in 
the State is discussed, and the needs revealed by the survey are pointed out. 

Growth of a food-poisoning strain of alpha-type Streptococcus experimentally 
inoculated into canned foods, M. Surgalla, M. Segalove, and G. M. Dack 
(Food Res., 9 (1944), No. 2, pp. 112-114, Ulus. 1). —The organism used grew and 
survived for at least 30 days at 37° C. in canned foods of low-acid content (com, 
peas), semiacid content (asparagus, spinach, string beans), a highly acid product 
(tomato juice), and in sea-food products (shrimp and salmon). Organisms were 
demonstrable in all cases for 60 days at 22° and at 37° in most instances. Growth 
did not occur in canned peaches, (a highly acid product), and viable organisms were 
not cultured after 2 days. Survival of the organisms in salmon and shrimp was 
significantly better than in fruits and vegetables. 

A study of the diet and nutritional status of women in a low-income popula¬ 
tion group, J. C. Winters and R. E. Leslie. (Jour. Nutr., 26 (1943), No. 5, pp. 
44^^3S ).—Duplicate samples of food consumed were collected during 1, 2, or 3 
weekly periods from November to June from 24 women residents of three low- 
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income housing projects in Austin, Tex., including Anglo-Americans, Latin Ameri¬ 
cans, and Negroes. The samples were analyzed for thiamine by the fermentation 
method; riboflavin, pantothenic acid, and niacin by microbiological methods; cal¬ 
cium by the A. O. A. C, method; phosphorus colorimetrically; and protein by the 
macro-Kjeldahl procedure. Bomb calorimeter determinations were made by J. 
Griswold on a number of food samples from each group. The subjects were ex¬ 
amined for anatomical evidence of vitamin deficiencies by N, Jolliffe. 

A comparison of the average daily intakes with the National Research Council 
allowances for sedentary women showed that the calorie intakes were from about 
one-half to three-fourths the allowance; the intakes of thiamine, niacin, and ribo¬ 
flavin slightly more than one-third; and protein, calcium, and phosphorus only 
about one-half the recommended allowances. The pantothenic acid intake was 
about one-fourth the amount that has been suggested as adequate. Seasonal and 
racial differences proved slight. No detailed report is given of the physical ex¬ 
aminations beyond statements that few of the group were underweight and several 
were overweight, that no extreme cases of deficiency were observed, and that all 
cases did not show the same degree of deficiency on similar intakes. It is noted 
incidentally that “whether as a cause or result of the low-calorie intake, the re¬ 
stricted activity of the women is a factor worthy of comfnent. In general, their 
housekeeping standards were low and their outside activity negligible."' However, 
in view of the absence of grave manifestations of inalnutrition on the low intakes 
found and the failure to observe much underweight, the suggestion is made that 
possibly the recommended allowances are too high. 

Prescribed diets for normal children, J. D. Boyd {Jour. Fed., 24 {1944), No. 6, 
pp. 616--622, Ulus. 2 ).—Two sample diets for a 10-year-old child labeled prevalent 
V. prescribed are compared with the National Research Council standard allow¬ 
ances for the same age. The foods for the prevalent and prescribed diets, re¬ 
spectively, consist of milk 2 glasses and 1 qt., egg ^ and 1, meat 75 and 100 gm., 
vegetables (2) and 1 cup, fruit 1 apple and 1 apple and orange, cod-liver oil 
none and 1 teaspoon, butter 30 and 30 gm., other fats 20 and 20 gm., bread (en¬ 
riched) 6 and 4 slices, oatmeal large and medium servdngs, potato 2 and 1 serv¬ 
ings, and sugar and sweets 75 and 75 gm. It is shown that the prescribed diet 
equals or excels the N. R. C. allowances in all the items considered, while the 
prevalent diet falls below the N. R. C. standard in calories, protein, vitamin A, 
ascorbic acid, and vitamin D; equals the standard in calcium and niacin; and 
exceeds it in iron, thiamine, and riboflavin (largely due to the liberal portions of 
enriched bread). 

Special emphasis is given to the necessity of including meat in diet recommenda¬ 
tions, not only for its protein but also for its iron and niacin content, and fish-liver 
oil for all except the child who regularly and predictably is exposed to direct sun¬ 
light in the midtemperate zone, and of meeting calorie requirements fully. The 
inclusion of 75 gm. of sugar in the recommended diet is justified as follows: “If 
the use of sugar and its products were prohibited, the child with boundless appe¬ 
tite might have little difficulty in completing his caloric needs through- use of a 
reasonable substitute. Many other children would be less fortunate. If their 
caloric needs were not met fully, part of the ingested protein would be used for 
fuel rather than for tissue building. If the energy deficit were still greater, the 
child’s Qwn substance would be consumed to meet the need. Adequacy of protein 
and of calories are closely interrelated. Thus, it is important to make as ample 
provisions for caloric adequacy as for other factors in normal nutrition.” 

Diets of 524 high school girls, J. M. Leichsenring, E. G. Donelson, H. H. 
Deinard, M. S. Pittman, M. Cooprider, and V. Haggart. (Minn, and Kans. 
Expt. Stas, et al.). {Jour. Home Econ., 35 {1943), No. 9, pp. 583-586 ).—This 
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7-day study was made in Minnesota and Kansas during the years 1939 and 1940, 
following the same plan as in the earlier study of college students reported by 
Reynolds et al. (E. S. R., 87, p. 592). The data are reported in percentages of 
the 524 diets containing stated numbers of servings per week from none to 21 or 
more of the more common food items, reported separately for the two States; and 
for 227 of the records the mean daily intakes with standard deviations of the essen¬ 
tial nutrients by age (13-18 yr., inclusive) and the mean daily intakes of the same 
nutrients based on weight and age. 

The food selections showed certain definite deficiencies, but in varying degree 
in the two States. More than 20 i)ercent of the Kansas and more than 25 percent 
of the Minnesota girls ate no eggs during the 7-day period. Only a small number 
reported no servings of milk, but more than one-half of the Kansas and nearly 
one-third of the Minnesota girls consumed less than one serving of milk per 
day. Somewhat more than one-fourth of the Kansas girls and only one-tenth 
of the Minnesota girls reported less than one serving of meat a day. Almost 
90 percent of the Kansas and more than 80 percent of the Minnesota girls 
reported less than one serving daily of green and yellow vegetables. Potatoes 
were served one or more times a day in only 43 percent of the Kansas families 
and more than 80 percent of the Minnesota families. Only 2 percent of the 
Kansas and 20 percent of the Minnesota diets contained one or more servings 
of other vegetables. Whole grain cereals were served less than once a day in 
80 percent of the Kansas and 75 percent of the Minnesota diets. Citrus fruits 
and tomatoes were served less than once a day in 75 percent of the Kansas and 
65 percent of the Minnesota diets, but other raw fruits brought up vitamin C 
consumption to adequate levels. 

The mean daily intakes of the different nutrients were surprisingly constant 
for the different age groups. The weighted means were calorics 2,285, protein 
69.8 gm., calcium 0.78 gm., phosphorus 1.25 gm., iron 12.2 mg., vitamin A 5,982 
International Units, thiamine 1.164 mg., ascorbic acid 81 mg., and riboflavin 
1.622 mg. In comparison with National Research Council standards for girls 
13-18 and 16-20 yr., the calories, protein, and calcium were definitely low. Iron 
intakes were inadequate according to the standard, but some question w’as raised 
as to the actual inadequac}'. Very high standard errors for vitamin A suggested 
that although the mean intake was adequate some individuals must have had much 
less than the standard allowance. Ascorbic acid and thiamine were considered 
adequate and riboflavin inadequate. There was a progressive decrease in the nu¬ 
trient intake per kilogram with increasing age, the greatest decrease occurring dur¬ 
ing the period of most rapid weight gains. 

This is the twenty-first paper from the regional nutritional status project of the 
North Central States (E. S. R., 90, p. 129). 

A comparison of diets of school children in New York City in 1917 and 1942, 
C. J. Evans and R. Lubschez {Jour. Fed., 24 (1944), No. 5, pp. 518-523 ).—Series 
of records of the daily diets of comparable groups of New York City school chil¬ 
dren in 1917 and 1942 were compared by selecting from each group a random 
sample of 100 records of children between the ages of 10 and 12 yr. and calculating 
the percentages of the children having stated portions of each article of food. 
From the average number of servings of the various foods per child per day, 
calculations were made of the average protein, fat, and carbohydrate content, 
caloric intake, and content of certain vitamins and these values were compared 
with the recommended daily allowances of the National Research Council. 

The most striking^ changes in the consumption of the different items of food 
were increased consumption of milk and citrus fruits in 1942 and decreased con¬ 
sumption of tea and coffee. No significant differences were found in the con- 
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sumption of meat, fish, cheese, and eggs; a decrease in cereals and bread; and 
an increase in desserts such as cake, pies, and puddings, but a decrease in sugar, 
jams, jellies, and candy. Among the vegetables there was an increase in tomatoes 
and in both quantity and variety of green vegetables. The calculated average in¬ 
takes of certain food constituents in 1917 and 1942 and the corresponding recom¬ 
mended allowances are, respectively, protein 78.2, 79.2, and 70 gm.; calories 2,115, 
2,029, and 2,500; calcium 0.4, 0.7, and 1.0 gm.; vitamin A 5,166, 8,897, and 4,500 
International Units; thiamine 896, 1,167, 1,200 |xg.; vitamin C 50.1, 118.4, and 75 
mg.; riboflavin 1.7, 2.0, and 1.8 mg.; and niacin 14, 12, and 12 mg. 

It is concluded that the dietary habits of the present generation in the school 
population studied show a definite improvement, which is attributed largely to the 
influence of public health education although partly to greater availability of fresh 
fruits and vegetables. It is pointed out that the consumption of protective foods, 
particularly those containing vitamin C, is probably not adequate and that further 
emphasis is needed, particularly as to the comparative nutritive values of different 
foods and preferred methods of cooking. The need for school lunches, even for 
children who are not considered to be underprivileged, is considered apparent. 

The stature of Toronto children half a century ago and today, H. V. and 
E. M. Meredith (Human Biol, 16 (1944), No, 2, pp. 126-131), —A comparison of 
data collected in 1892 on the heights of elementary school children in Toronto, 
Canada, with similar data on comparable groups in the same city in 1939 is re¬ 
ported and discussed. 

At the age of 6 yr., the typical elementary school child in Toronto was no 
less than 5.0 cm. (2 in.) shorter in 1892 than in 1939 and the increase in height 
in the later period was characteristic of both males and females, although slightly 
greater for the females. At 9 yr., the differences were even greater, averaging 
approximately 7.5 cm., and were similar in magnitude for males and females. The 
greatest differences in the two periods were at the ages of 12 or 13 yr. for the 
females and 13 or 14 yr. for the males, when the differences amounted to 9 cm. 
for the girls and slightly less for the boys. At 14 yr., the oldest age studied, the 
average difference was reduced to approximately 6 cm. 

It is also noted that still another survey of Toronto children made in 1923 gave 
results roughly intermediate between the 1892 and 1939 data. 

The nutritive value of protein.—I, The effect of processing on oat protein, 
R. A. Stewart, G. W. Hensley, and F. N. Peters, Jr. (Jour, Nuir., 26 (1943), 
No. 5, pp. 519-526). —Four oat products processed by different commercial pro¬ 
cedures, as well as home-cooked oatmeal, were tested for their relative protein 
quality by a rat-growth method. The test materials were incorporated in the 
basal ration, containing 0.5 percent protein, in amounts sufficient to bring the 
total protein (NX 6.25) to 10 percent of the total ration. The protein efficiency 
calculated from the gain in body weight per gram of protein consumed was not 
reduced by subjecting the oatmeal to ordinary home cooking, by precooking of 
oat flour by the drum dried process (as in a commercial precooked baby food), 
or by toasting an extruded oat flour product. Processing by means of the explo¬ 
sion technic, as applied in the preparation of certain oat products, resulted in 
damage to the quality of the oat protein. 

Field peas as a source of protein for growth, E. Woods, W. M. Beeson, and 
D. W. Bolin. (Idaho Expt. Sta.). (Jour. Nutr., 26 (1943), No. 4, pp. 327- 
3J5).—Weight gains, over an 8-week period, of rats fed raw Alaska field peas 
(Pisum sativum) as the sole source of protein, with and without supplementations 
with methionine or cystine, were compared with gains of animals receiving casein 
at the same protein level (10 percent protein). Methionine was apparently the 
limiting factor, since supplementing the raw pea diet with 0.3-0.9 percent methio- 



FOODS—HUMAN NUTRITION 141 

nine caused a fourfold increase in weight gain and almost halved the amount of 
food required per gram of weight gained. Baking and autoclaving the field peas 
decreased the growth-promoting properties of the protein, although the food intake 
of the rats did not change. The addition of cystine to the autoclaved peas per¬ 
mitted a rate of growth comparable to that on the diet containing raw peas. Rats 
fed the raw pea protein (10 percent level) plus 0.3 percent methionine as the sole 
source of protein made 47 percent more gain and required 25 percent less food per 
unit gain than rats fed casein at the 10 percent level. ^‘Apparently the Alaska 
field pea is an excellent source of the amino acids essential for growth, with the 
single exception of methionine.'^ 

Creatine and creatinine metabolism, H. H. Beard {Brooklyn, N, Y.: Chem¬ 
ical Pub. Co,, 1943, pp. 376-\-, Ulus. 6). —^This monograph critically reviews the ex¬ 
perimental work on creatine and creatinine metabolism published in recent years, 
more particularly the last 15 yr., with applications wherever possible to human metab¬ 
olism and to diseases of the muscles and heart. The metabolism of these compounds 
is discussed in relation to other metabolic processes, including carbohydrate metabo¬ 
lism, muscular contraction, phosphate bond energy, phosphorylation and respiration, 
physical fitness, nutritional muscular dystrophy, the vitamins, hormones, etc., and 
creatine-creatinine metabolism in the myopathies and diseases of the heart. Detailed 
instructions are presented for the determination of creatine and creatinine in body 
tissues and fluids by the newer technics. An extensive bibliography is given, and 
author and subject indexes are provided. 

Corn oil and butterfat essentially equal in growth-promoting value, L. P. 
ZiALQTA, Jr., and H. H. Mitchell. (Univ. Ill.). (Science, 100 (1944), No. 2586, 
pp. 60-62). —In extension of the somewhat controversial literature on the relative 
nutritive value of butter and other fats (E. S. R., 89, pp. 757-760), both paired 
feeding and ad libitum feeding experiments on young rats in a comparison of 
butterfat and corn oil are summarized. “These studies indicate that, apart from 
differences in vitamin content, corn oil and butterfat are essentially equal in growth- 
promoting value for the rat.” 

Diet in relation to hepatic physiology and pathology: A review of pertinent 
data, F. C. Mann (Jour. Arner. Dictet. Assoc., 19 (1943), No. 8, pp. 560-566). — 
This review of recent literature is presented under the headings: Diet in relation 
to hepatic function, diet in relation to pathologic conditions of the liver, vitamins 
and the liver, and protein and the liver. In addition to 16 references to the literature 
cited in the text, a number of references are appended to relevant articles on the 
functions of the liver; fatty liver, diet, etc.; and hepatic injury associated with 
dietary deficiency. 

Observations on a diet deficient in both methionine and cystine in man, A. A. 
Albanese, L. E. Holt, Jr., J. E. Brumback, Jr., J. E. Frankston, and V. Irby 
(Bui. Johns Hopkins Hosp., 74 (1944), No. 5, pp. 308-312, Ulus. 1). —Two healthy 
male subjects placed on a diet deficient in methionine and cystine developed negative 
nitrogen balances shortly after institution of the doubly deficient diet. After 36 
days on the diet, the nitrogen equilibrium was quickly restored by addition of a 
supplement of methionine alone (18.8 mg. dZ-methionine per kilo), suggesting 
that methionine is capable of furnishing the entire requirements of man for sulfur 
amino acids. 

Ferritin.—VI, Conversion of inorganic and hemoglobin iron into ferritin iron 
in the animal body. Storage function of ferritin iron as shown by radioactive 
and magnetic measurements, P. F. Hahn, S. Granick, W. F. Bale, and 
L. Michaelis (Jour. Biol. Chem., 150 (1943), No. 2, pp. 407-412). —Iron in the 
form of ferric ammonium citrate when administered by vein to the dog was found 
to be readily converted into ferritin iron in the liver. Iron derived from hemoglobin 
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of the circulating red blood cells following the destruction of the cells by acetyl- 
phenylhydrazine was in part, at least, converted to ferritin iron in the liver and 
spleen. The body was able to convert injected ferric iron of the form containing 
five unpaired electrons, as in ferric ammonium citrate, to ferric iron of the form 
containing three unpaired electrons, characteristic of ferritin. It is concluded that 
ferritin iron acts in the capacity of storage iron in the animal body. 

Bibliography on metals in foods and biological materials.—VIII, Thallium, 
J. H.' Singer (Analyst, 69 (1944), No. 819, pp. 185-186). —These references sup¬ 
plement the series noted earlier (E. S. R., 87, p. 453) and bring the bibliography 
up to date. 

Compilation of recent data on mineral and vitamin values of foods, R. C. 

Clouse (Jour. Amcr. Dietct. Assoc., 19 (1943), No. 7, pp. 496-504). —This exten¬ 
sion of an earlier compilation (E. S. R., 89, p. 769) covers the period from May 
to December 1942, inclusive. The list of 49 references to the literature includes 
20 reporting experiment station research. 

Saving minerals and vitamins in fresh vegetables and fruits, O. Sheets 
(Mississippi Sta. Btd. 407 (1944), pp. 14, Ulus. 5). —This bulletin, based largely 
on the results of experiment station research, particularly that of the Mississippi 
and other southern experiment stations, i)oints out how vitamins and minerals may 
be conserved in fruits and vegetables by choice of those storage conditions and 
cooking procedures shown to cause the smallest vitamin losses in holding the foods 
after harvest and in preparing them for table use. For further conservation, em¬ 
phasis is given to careful trimming and selection of edible portions to conserve 
vitamin-rich parts frequently discarded as, for example, the outer green leaves of 
cabbage and lettuce, and the pulp of the orange, discarded if the juice is strained. 

The role of vitamins in energy transformations, V. R. Potter (Jour. Amer. 
Dietct. Assoc., 19 (1943), No. 7, pp. 488-491, illus. 3). —This discussion of the 
interrelationship of vitamins and enzymes, with particular emphasis on energy trans¬ 
formations, is illustrated by schematic diagrams showing the relationship between 
food and life, the metabolic reactions involving energy transformations, and the 
mechanism of muscular contraction. Reference is made to unpublished work from 
the author’s laboratory. 

Vitamin content of spray-dried whole egg, A. A. Klose, G. I. Jones, and 
H. L. Fevold. (U. S. D. a.). (Indus, and Engin. Chem., 35 (1943), No. 11, pp. 
1203-1205, illus. 1). —Emulsified whole eggs and the spray-dried egg powders pre¬ 
pared from them were obtained from several commercial egg-drying plants and 
subjected to vitamin analyses by methods noted. Analyses reported on the dry basis 
for 20 samples before and after spray drying showed that this process as practiced 
in most of the commercial drying units had no significant destructive action on the 
vitamins contained in the egg, namely, vitamins A and D, thiamine, riboflavin, 
pantothenic acid, and nicotinic acid. Data obtained on one sample held in storage 
in barrels, except for one set of subsamples stored in sealed tins, showed that 
vitamin A was unstable during storage of the dehydrated eggs, 60, 75, and 80 
percent being lost after 9 mo. at the storage temperatures of 15®, 70°, and 98.6° F., 
respectively. The pantothenic and nicotinic acids were (Juite stable in the 9 months’ 
storage at these temperatures. Only slight destruction of riboflavin occurred at 
98.6° during the 9 mo. and essentially none at lower temperatures. Thiamine in 
spray-dried whole eggs wa& stable at 15° for 9 mo., but 46 and 50 percent was 
lost in this period at the temperatures of 70° and 98.6°, respectively. 

The ratio of ascorbic acid, riboflavin, and thiamine in raw and pasteurized 
milk, A. D. Holmes, C. P. Jones, A. W. Wertz, and J. W. Kuzmeski. (Mass. 
Expt. Sta.). (Jour. Nutr., 26 (1943), No. 4, pp. 337-345). —“The ratios to each 
other of ascorbic acid, riboflavin, and thiamine have been determined for winter 
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milk produced under controlled conditions by the college herd of Ayrshire, Guern¬ 
sey, Holstein, Jersey, and Shorthorn cows. The vitamin contents of the milk were 
determined for samples taken just previous to and immediately following pasteuri¬ 
zation by the holding process for 30 min. at 143®~145° F. 

‘'The ascorbic acid content of the raw milk ranged from 14.0 mg. to 22.5 mg. 
and averaged 19.7 =t: 0.18 mg. per liter; after pasteurization in stainless steel equip¬ 
ment, the extreme values were 7.0 mg. and 19.1 mg., with an average value of 
15.9 ± 2.7 mg. per liter. 

“The riboflavin content of the raw milk varied from 1.35 mg. to 1.75 mg. and 
averaged 1.51 ± 0.09 mg. per liter. The corresponding riboflavin values for the 
pasteurized milk were 1.19, 2.06, and 1.48 ± 0.01 mg. per liter, respectively. 

“The thiamine content of the raw milk varied from 0.29 to 0.35 mg. and averaged 
0.33 it 0.02 mg. per liter. Corresponding thiamine values for the pasteurized milk 
were 0.21, 0.34, and 0.30 it 0.03 mg., respectively. 

“The raw milk contained 4.6 it 0.3 times as much riboflavin as thiamine, 13.1 it 
1.43 times as much ascorbic acid as riboflavin, and 59.8 it 6.40 times as much 
ascorbic acid as thiamine. On the average, the pasteurized milk contained 4.9 it 
0.81 times as much riboflavin as thiamine, 11.0 it 1.93 times as much ascorbic acid 
as riboflavin, and 53.8 it 9.63 times as much ascorbic acid as thiamine.” 

Uniformity of riboflavin content of milk produced under standardized condi¬ 
tions, A. D. and J. O. Holmes. (Mass. Expt. Sta.). (Amcr. Jour. Diseases 
Children, 66 (1943), No. 6, pp. 607-610). —The results of the riboflavin assays of 
80 lots of 800 qt. of milk are reported. The milk was produced by a normal 
healthy mixed herd (Ayrshire, Guernsey, Holstein, Jersey, Shorthorn) maintained 
under modern dairy conditions on a winter ration composed of hay, corn silage, 
grass silage, beet pulp, mangels (December only), and grain. The samples of 
milk,.collected for analysis after 1 mo. on the winter ration, were obtained during 
December, January, February, and March and represented mixed morning and 
afternoon milks, handled from milking through analysis in a manner to exclude 
light. The riboflavin content, determined fluorometrically, averaged in milligrams 
per liter 1.45, 1.50, 1.49, and 1.46 in each of the 4 mo., respectively, and 73, 86, 88, 
and 94 percent of the samples came within 10 percent of the respective monthly 
average. The range of values for the 800 samples was from 1.13 to 1.75. “These 
results seem to justify the conclusion that it is possible to standardize the feeding 
and management conditions for a dairy herd sufficiently so that milk of relatively 
uniform riboflavin content may be produced for considerable periods of time.” 

Ascorbic acid, riboflavin, and thiamine content of cow’s milk: Influence of 
the ration, A. D. Holmes, C. P. Jones, and A. W. Wertz. (Mass. Expt. Sta.). 
(Amer. Jour. Diseases Children, 67 (1944), A'o. 5, pp. 376-381). —A review of some 
40 references to the literature indicated that investigators were not in agreement 
concerning the influence of a cow’s ration on the amount of ascorbic acid, riboflavin, 
and thiamine in the milk. A study was made, therefore, of these vitamins in the 
milk from a mixed herd of 69 cows (referred to in the above study) maintained 
under controlled, standard feeding and management practices. The study was 
made as the cows were being transferred from the winter ration of hay, silage, 
and ground grain (period 1) to green grass i)asture ration (period 2, April 26 to 
May 10; period 3, May 11 to June 17). The results of the assays, reported in 
detail, showed that the vitamin values, in milligrams per liter, averaged 20r3, 1.43, 
and 0.32 for ascorbic acid, riboflavin, and thiamine, respectively, in period 1; with 
corresponding values of 19.1, 1.26, and 0.32 in period 2; and 19.5, 1.46, and 0.34 
in period 3. The decreased levels of ascorbic acid and riboflavin associated with 
the change to green pasture were accompanied by increased milk production, which 
decreased again slightly in period 3; the average amount of milk produced daily 
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during the three periods was 12.6, 13.6, and 12.9 1. per cow. When the vitamin 
production was calculated as the average daily production per cow the values for 
ascorbic acid, riboflavin, and thiamine became 255.6, 18.0, and 4.0 mg., respectively, 
in period 1; 259.0, 16.9, and 4.3 mg. in period 2; and 251.1, 18.8, and 4.4 mg. in 
period 3. These results are interpreted to indicate that early pasture is not superior 
to a properly produced, well-selected winter ration. 

Effect of pasteurization on the riboflavin content of milk, A. D. Holmes. 
(Mass. Expt. Sta.). (Jour, Amer. Dietet. Assoc., 20 {1944), No. 4, pp. 226-227 ).— 
Mixed morning and evening herd milk produced under controlled feeding and man¬ 
agement conditions by five breeds (Ayrshire, Guernsey, Holstein, Jersey, and Milk¬ 
ing Shorthorn) of normal healthy cows was pasteurized by the holding and by the 
flash process. Riboflavin, determined by the fluorescence method in a semidark 
laboratory, averaged 1.46 mg. per liter before and 1.43 mg. per liter after pasteuri¬ 
zation in the spray vat equipment (24 samples) ; 1.52 mg. per liter before and 1.49 
mg. per liter after pasteurization in the coil vat equipment (12 samples) ; and 1.41 
mg. per liter before and 1.42 mg. per liter after pasteurization by the flash process. 
These results indicate that the consumer can be assured that he will obtain essen¬ 
tially as much riboflavin from recently pasteurized milk, under the conditions de¬ 
scribed, as he would from the same raw milk just before pasteurization. 

Distribution of vitamin A in tissue as visualized by fluorescence microscopy 
H. Popper {Physiol. ReV., 24 {1944), No. 2, pp. 205-224). —This review presents 
a brief historical introduction, outlines the method of determining vitamin A in 
tissue by fluorescence microscopy, and considers the evidence for the specificity of 
vitamin A fluorescence, the stability of the fluorescence, and the influence of carrier 
substances on this property. The vitamin A distribution in different organs under 
normal and pathological conditions as determined by the fluorescence technic is 
reviewed. The review, based on 149 literature references, is summarized as fol¬ 
lows: '**The microscopic visualization of vitamin A by fluorescence permits the 
study of its distribution in organs. In various physiologic and pathologic conditions 
the distribution undergoes characteristic changes, not indicated by chemical analy¬ 
sis or bio-assay. Conclusions as to the role of vitamin A in the body can be made 
which are not arrived "at by other methods. The histologic method, which permits 
only a rough but quick estimation as to the quantity of vitamin A present, does 
not substitute for the chemical analysis but supplements it. The fluorescence micro¬ 
scopic demonstration of vitamin A, however, not only aids in the investigation of 
the vitamin A metabolism but also presents a new histologic method for the 
differentiation of lipides independent of the biologic significance of the fluorescence.” 

The bodily store of vitamin A as influenced by age and by food, A. B. Rohrer 
and H. C. Sherman {Jour. Nutr., 25 {1943), No. 6, pp. 605-609). —In studies 
similar to but more extensive than those reported by Kao and Sherman (E. S. R., 
85, p. 565), offspring of rat families on diets otherwise similar but furnishing, 
respectively, 3, 6, and 12 International Units of vitamin A per gram of air-dry 
food were killed at 30 or 60 days and their muscle and liver tissues analyzed for 
vitamin A by the single feeding method of Sherman and Todhunter. ^Whether 
compared at the age of 30 or 60 days, the vitamin A in the liver was found to 
have been decidedly influenced by the level of nutritional intake of this vitamin. 
The skeletal muscles of the same animals showed differences in the same direction, 
but so small as to be of doubtful statistical significance. Storage of vitamin A in 
the body, as reflected by the concentration in the liver, was found to have continued 
in the second age period studied when the level of nutritional intake of the vitamin 
was high, but not when it was near the minimal-adequate level.” 
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The vitamin A value of dehydrated sweetpotatoes and carrots, F. I. Scoular, 
J. E. Ballew, C. J. Cakl, and V. Dozier {Jov/r, Amer, Dietet Assoc., 19 (1943), 
No. 6, pp. 428-420). —Vitamin A was determined by biological assay by a slight 
modification of the procedure of Swanson et al. (E. S. R., 80, p. 277). Commercial, 
pulverized dehydrated sweetpotatoes of the Porto Rico variety (“Vita Yam”) ob¬ 
tained in 1940 and 1941 assayed, respectively, 119 and 126 International Units of 
vitamin A per gram. Storage of the 1940 dehydrated product for the year resulted 
in a reduction of the vitamin A value to 99 I. U. per gram. A sample from sweet¬ 
potatoes of this variety harvested in 1939 and not dehydrated until June 1940 
contained 135 I. U. per gram. Pulverized commercially dehydrated carrots assayed 
197 I. U. vitamin A per gram. 

The in-vitro destruction of carotene by water extracts of minced rat stomachs 
in the presence of methyl linolate, E. L. Hove. (Ala. Polytech. Inst.). 
(Science, 98 (1943), No. 2550, pp. 433-434). —This paper offers a possible explana¬ 
tion of the observation of Sherman (E. S. R., 86, p. 422) that carotene administra¬ 
tion to vitamin A-deficient rats is inactivated by the simultaneous feeding of methyl 
linolate through the demonstration that carotene can be rapidly destroyed in vitro 
by a clear water extract of minced rat stomachs in the presence of methyl linolate. 

Vitamin B-complex studies on dehydrated meats, E. E. Rice and H. E. 
Robinson (Food Res., 9 (1944), No. 2, pp. 92-99). —Vitamin contents of pork and 
beef were determined at various stages of commercial deh 3 ^dration which involved 
precooking of large lots of boned, cubed meat in steam-jacketed kettles, followed 
by grinding and drying in warm air in a rotary drier; with pork the procedure was 
modified to provide for separate concentration of the broth, which was drawn off 
and skimmed to remove fat, the concentrated broth and such fat as was desired 
being later reincorporated with the dehydrated pork. Thiamine was determined by 
the thiochrome procedure of Connor and Straub (E. S. R., 87, p. 9), and riboflavin, 
niacin, and pantothenic acid were determined microbiologically upon samples which 
had been enzymatically hydrolyzed. Vitamin values for the raw, cooked, ahd de¬ 
hydrated meat, and, in the case of the pork, for the aqueous broth, the concentrate, 
the fat, and the finished product are reported, together with estimates of vitamin 
losses. Losses in beef were estimated from the vitamin values per gram of protein; 
in pork, retentions were computed on a “total” basis, with due allowance for the 
broth and the fat. The dehydrated beef retained 76 percent of the thiamine, 105 
percent of the riboflavin, 92 percent of the niacin, and 68 percent of the panto¬ 
thenic acid of the raw meat. Dehydrated pork retained 63 percent of the thiamine, 
104 percent of the riboflavin, 92 percent of the niacin, and 73 percent of the panto¬ 
thenic acid of the raw meat. The 100-j- values for riboflavin were consistently 
obtained, and are attributed to the formation of stimulating substances during the 
cooking. Storage losses of thiamine in dehydrated pork were found to be extensive 
at temperatures of above 80° F. 

Rice and the vitamin B complex, V. R. Williams and E. A. Fieger (Louisiana 
Sta. Bui. 381 (1944), pp. 8). —Data based upon analyses of 100 rice samples ob¬ 
tained in the 1942-43 milling season from 13 Louisiana mills and 1 Arkansas mill 
are reported for thiamine, riboflavin, niacin, pantothenic acid, pyridoxine, biotin, and 
inositol in brown rice of the Blue Rose, Early Prolific, Nira, Rexoro, American 
Pearl, and Fortuna varieties. Data are also reported for the milled fractions, first- 
break, second-break, brushed, and finished rice, and rice bran and rice polish of 
the varieties Blue Rose, Fortuna, and Early Prolific. The vitamin content of the 
rices decreased witli increased milling in going from the brown to the polished 
form. The byproducts, rice bran and rice polish, were excellent sources and the 
brown rice a good source of all these B vitamins except riboflavin The brown 
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rice lost from 66 to 87 percent of its vitamin content in the milling process. The 
several varieties showed no outstanding differences in the vitamin content, although 
the long-grain rice, Nira, and Fortuna, ranked highest. The Rexoro, Blue Rose, 
and* Early Prolific varieties held an intermediate position, and the shortest-grain 
variety, American Pearl, was lowest. These results are in agreement with the fact 
that the long-grain varieties have more surface per volume and hence a greater 
area of bran layers. In the present report (E. S. R., 91, p. 487) all values are 
calculated as micro-ounces per j)ound. 

Rice as a source of B vitamins, V. R. Williams and E. A. Fiegei^. (La. State 

Univ.), {Rice Jour., 47 {1944), No. 5, />/>. 5-6, 13-15, Ulus. 1 ).—Essentially noted 
elsewhere (E. S. R., 91, p. 487). 

Losses of B vitamins due to cooking of foods, V. H. Cheldelin, A. M. Woods, 
and R. J. Williams {Jour. Nuir., 26 {1943), No. 5, />/>. 477-485 ).—In extension 
of earlier work by Lane et al. on the cooking losses of thiamine (E. S. R., 88, p. 
414), the present investigation was concerned with losses' in riboflavin, nico¬ 
tinic acid, pantothenic acid, biotin, inositol, and folic acid in about 30 foods, includ¬ 
ing vegetables, fruits, milk, and eggs. The vitamins were determined by 
microbiological assay methods applied to extracts prepared by digestion of the 
foods with takadiastase and papain. The details of cooking, the weights of the 
samples and the vitamin values (expressed as micrograms per total sample) before 
and after cooking, and the calculated losses are tabulated. 

Riboflavin losses during the cooking were greatest in the presence of light; large 
losses (up to 48 percent for eggs and milk and up to 33 percent for pork) were 
incurred upon cooking in an open pan. In tlie dark, i. e., in a covered pan, ribo¬ 
flavin losses were negligible. Nicotinic acid losses were generally slight, although 
pork loin ’samples lost from 32 to 75 percent upon being fried and some of the 
vegetables from whicli the cooking water was discarded lost from 27 to 61 percent. 
Pantothenic acid losses were slight in vegetables, but somewhat larger (up to one- 
third), in meats. The loss in biotin was negligible to moderate in vegetables 
(0 to 28 percent), but quite high in meats (up to 72 percent). There w’as no 
loss of biotin in fried eggs. In cooking meats inositol losses were generally only 
moderate or even slight in steamed samples; in vegetables, lunvever, losses were 
often very great, amounting in legumes to as much as 95 percent. Cooking losses 
of folic acid were very great for most foods. 

Studies in the average American diet.—II, Riboflavin, nicotinic acid, and 
pantothenic acid content, V. H. Cheldelin and R. R. Williams {Jour. Nutr., 
26 {1943), No. 4, pp. 417-430 ).—In extension of an earlier report (E. S. R., 88, 
p. 414), this paper presents the results of riboflavin, nicotinic acid, and panto¬ 
thenic acid detenninations in individual foods and estimates the amounts of these 
vitamins in a 2,500-calorie diet composed of these foods. The diet, planned as one 
typical of the average American diet consumed by the middle two-thirds or three- 
fourths of the population prior to the use of enriched bread and flour, was estimated 
to contain 1.4 mg. riboflavin, 11 mg. nicotinic acid, and 4.9 mg. pantothenic acid 
per 2,500 calories. It is pointed out that these values are appreciably lower than 
the most generally supposed daily requirements. ‘‘Enrichment of bread and flour 
to meet prevailing standards increases the level of riboflavin 12 percent to 1.6 mg.; 
that of nicotinic acid, 53 percent to 17 mg. The principal contributors of these 
vitamins to ordinary diets are as follows in the order of their importance: For 
riboflavin, milk, white bread, eggs, potatoes, and liver; for nicotinic acid, beef, lean 
pork, fish, white bread, and potatoes; for pantothenic acid, white bread, milk, eggs, 
and potatoes. Tables are presented to pennit the calculation of vitamin contents 
of other diets.” 
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Skin temperatures of the extremities of persons with induced deficiencies of 
thiamine, riboflavin, and other components of the B complex, G. M. Roth, 
R. D. Williams, and C. Sheard {Jour. Clin. Invest., 23 {1944), No. 2, pp. 273- 
279, Ulus. 4). —In connection with the series of studies on thiamine deficiencies by 
Williams and associates (E. S. R., 90, p. 566), measurements of the loss of vaso- 
motor tonus were made and correlated with the clinical signs and symptoms of 
thiamine deficiency, apparent degree of depletion of tissue stores, and severity of 
metabolic changes. Under the carefully controlled conditions of the investigation, 
“none of the subjects of induced thiamine, riboflavin, or vitamin B complex de¬ 
ficiency showed any degree of vasomotor disturbance as evidenced by measurements 
of skin temperature and determination of rates of cooling and warming of body 
tissue. When due consideration was given to the basal metabolic rate, the skin 
temperatures of the extremities under varying conditions were within the normal 
range. Furthermore, skin temperatures of the extremities of these subjects, mea¬ 
sured at tlie height of the state of deficiency and following the administration of 
vitamins, showed a closer correlation with the basal metabolic rate than with the 
state of vitamin deficiency.” 

The effect of thiamine, riboflavin or pyridoxine deficiency on the intestinal 
absorption of galactose in the rat, J. R. Leonards and A. H. Free {Jour. Nutr., 
26 {1942), No. .5, pp. 499-508). —By the same methods followed in earlier studies 
(E. S. R., 91, p. 101), it has been shown that the rate of intestinal absorption of 
galactose by pair-fed litter-mate control rats averaged 66 percent more than that of 
thiamine-deficient rats and 12 percent more than that of pyridoxine-deficient rats. 
Riboflavin deficiency had no effect on galactose absorption. 

The biological assay of pyridoxine (vitamin Be), M. F. Clarke and M. 
Lechycka {Jour. Nutr., 25 {1942), No. 6, pp. 571-584, Ulus. 2). —The method 
described, which has been developed and tested in the authors’ laboratory, involves 
increase in weight with graded doses of the vitamin. Reasons are given why the 
curative procedure was not adopted, and data are reported on which were based 
the selection of supplements and the conclusions as to the sensitivity and specificity 
of the procedure. 

Riboflavin and thiamine interrelationships in rats and in man, J. W. Ferrebee 
and N. Weissman {Jour. Nutr., 26 {1942), No. 5, pp. 459-469, Ulus. 1). —The 
suggestion of Sure and Ford (E. S. R., 89, p. 5(>4) that thiamine deficiency, by 
affecting riboflavin retention and utilization, may be of clinical significance in the 
production of riboflavin deficiency in man led to an examination with this possibility 
in mind of data collected during the course of another investigation. The data 
include experiments on rats in which the concentration of both thiamine and ribo¬ 
flavin in livers and kidneys during a period of thiamine deficiency were compared 
with those in control animals receiving either imautoclaved yeast or tliiamine as a 
supplement to the deficient diet. Measurements were also made of riboflavin and 
thiamine excretions in control and deficient rats under varying conditions. In 
experiments on man, determinations were made on autopsy material of the content 
of riboflavin and thiamine in various tissues of three presumably normal individuals 
who had met accidental deatli and three in presumably poor nutrition who died 
^of natural causes. Urinary tliiamine and riboflavin excretion value^were obtained 
on a small group of patients of varying nutritional status. 

The observations reported failed to confirm the conclusion that thiamine deficiency 
per se has any effect on riboflavin metabolism. Changes in the riboflavin metabol¬ 
ism of rats were observed only in the terminal stages of thiamine deficiency and are 
thought to be related to the rapid metabolism of tissues when the thiamine re¬ 
quirement can be met only by tissue loss. In the human data, no relation was 
found between thiamine and riboflavin in the tissue analyses and excretion tests. 
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It is pointed out that, “in patients whose vitamin nutrition is generally ‘poor/ the 
necessity for distinguishing riboflavin deficiency due to inadequate riboflavin intake 
from riboflavin deficiency due to a presumed relationship to thiamine deficiency is at 
once apparent.” In the authors’ opinion, the patients with evidence of both ribo¬ 
flavin and thiamine deficiency were suffering from inadequate intakes of both of 
these vitamins. 

Stomatitis due to riboflavin deficiency, H. Everley Jones, T. G. Armstrong, 
H. F. Green, and V. Chadwick {Lancet [London], 1944, I, No, 23, pp. 720-723). 
—Stomatitis yielding rapidly to treatment either with riboflavin (100 mg. in 5 
days) or fresh yeast oz. daily) was observed in 1,746 of 10,313 soldiers in 
a military camp in North Africa. The condition developed about 2 mo. after 
the daily riboflavin intake at the camp had been reduced from an average of 1.61 
mg. to about 1 mg. per man daily and was not abolished when the intake was 
raised to 1.28 mg. It cleared up when milk, meat, and eggs were added to the diet 

The tongue lesions, which are described in detail, were studied with a slit lamp. 

The effects of inanition and riboflavin deficiency upon the blood picture of the 
rat, C. F. Shukers and P. L. Day. {Univ, Ark.), {Jour. Nutr., 25 {1943), No. 
6, pp, 511-520). —This investigation was suggested by the earlier obseiwation of 
Day et al. (E. S. R., 75, p. 426) that attempts to produce cataract in monkeys 
on diets somewhat similar to those producing cataracts in rats resulted in leucopenia 
and anemia. Two series of studies were made of the hematology of rats on 
cataract-producing diets, one conducted in 1933 before riboflavin deficiency was 
established as the factor responsible for cataract and the other in 1940 after this 
discovery made it possible to maintain the inanition controls on experiments for 
as long a time as the deficient animals survived. Data are reported on both series. 
In the second series, in which tlie data are more clear cut, the animals were 
maintained from weaning on a diet deficient in riboflavin but adequate for good 
growth with regard to all other nutritive factors. One group received the diets ad 
libitum, the second ad libitum with a 120-M'g- supplement of riboflavin twice weekly, 
and the third in amounts equivalent to the food consumption of the animals of 
the first group and the same amount of riboflavin as the second. Hemoglobin 
determinations, total erythrocyte and leucocyte counts, and differential counts made 
at frequent intervals revealed similar changes in the blood picture in the first and 
third groups, indicating that the changes noted were probably the result of inanition 
and not of riboflavin deficiency. 

The assay of vitamin Bi in New Zealand materials by the thiochrome method, 

D. I. Allen {Jour. Nutr., 25 {1943), No. 6, pp. 521-537). —This report includes 
data on the thiamine content of New Zealand flours, breads, and breakfast foods 
and on the assessment of thiamine nutrition in a group of male medical students 
by urinary excretion methods. 

As determined by the thiochrome method, a composite New Zealand whole wheat 
flour contained 4.30, a composite white flour 2.00, and a sample of Dunedin whole 
wheat flour 5.27 pg. of thiamine per gram. Breads made from flours of 100, 80, 
and 70 percent extraction gave values of 2.61, 2.37, and 1.28 pg. per gram, re¬ 
spectively. Of 25 breakfast cereals tested, oatmeal and wheat meal which had 
undergone little processing proved to be good sources of thiamine, but most of 
the precooked ready-to-eat cereals were low in this vitamin. 

Of the 39 medical students participating in the second part of the investigation, 
9 lived in their own homes, 18 in college residences, and 12 in different lodgings. 
As thus classified, the average 24-hr. thiamine excretions of these groups amounted 
to 188 (or 156 with one exceptionally high value omitted), 157, and 90 pg., re¬ 
spectively. The low values obtained for the third group living in cheaper lodgings 
is thought to reflect the poor diets available. Five subjects, 2 living at home, 1 
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in a college residence, and 2 in lodgings, were also tested before and after re¬ 
ceiving a test dose of 1 mg. of thiamine. The percentage returns of this test dose 
amounted to 13, 9, 9, 4, and 3 percent, respectively. 

Subclinical vitamin deficiency.—IV, Plasma thiamin, M. H. Carleen, N. 
Weissman, and J. W. FfeRREBEE {Jour. Clin. Invest, 23 {1944), No. 3, pp. 297- 
302, Ulus. 1). —Evidence is presented indicating that plasma thiamine may be 
determined with a satisfactory degree of accuracy by (1) determining the yeast- 
stimulating activity of plasma by the yeast fermentation method of Schultz et al. 
(E. S. R., 88, p. 293) and recording it in terms of thiamine equivalence, (2) de¬ 
stroying the yeast-stimulating activity due to thiamine in the plasma by the sulfite 
cleavage technic of Schultz et al. (E. S. R., 85, p. 727), and (3) calculating the 
true thiamine by subtracting the results of (2) from (1). Dialysis experiments, 
showed that at least 80 to 90 percent of the yeast-stimulating materials of the 
plasma is freely diffusible at pH 5 to 7 and hence, in vivo, probably is in free 
exchange with similar materials, notably thiamine, in the general extracellular fluids. 
This observation is important in lending support to the idea that changes in plasma 
thiamine concentration may be taken as an index of changes in the thiamine con¬ 
tent of the general cellular environment. 

The yeast-stimulating activity of plasma was found to vary with the level of 
thiamine nutrition, with the level of thiamine excretion, and with the true plasma 
thiamine concentration. 

The methylation of nicotinamide by rat liver in vitro, W. A. Perlzweig and 
M. L. C. and F. Bernheim {Jottr. Biol. Chem., 150 {1943), No. 2, pp. 401-406).— 
*‘Rat liver slices when incubated with nicotinamide at 37® were shown to synthesize 
i\P-methylnicotinamide (Fu), This process is strictly aerobic, requires unbroken 
cells, and is usually, but not always, enhanced by the addition of methionine. Liver 
slices do not methylate nicotinic acid. Rat kidney and muscle do not exhibit, in 
vitro, the capacity to methylate nicotinamide. Suggestive evidence is presented to 
indicate that the individual variations in the rate of excretion of A^-methylnico- 
tinamide in the urine of rats are possibly related to the rate of methylation of 
nicotinamide in their livers.” 

The performance of normal young men on controlled thiamine intakes, 
A. Keys, A. F. Henschel, O. Mickelsen, and J. M. Brozek. (Univ. Minn.). 
{Jour. Nutr., 26 {1943), No. 4, pp. 399-415, Ulus. 2). —In this extensive investiga¬ 
tion, the results of which are presented only as averages and examples, the criteria 
emphasized in considering thiamine requirements were: ” (1) Ability to do brief 

severe work of the type that is largely anaerobic; (2) ability to do moderately 
prolonged work of a severity close to the maximum at which a relatively steady 
state can be maintained; (3) ability to carry out various tasks of psychomotor 
function involving speed and coordination; and (4) ability to maintain normal 
carbohydrate metabolism, including its intermediary details.” 

The subjects were four normal young men (college students) who were kept 
on each experiment for 10-12 weeks. The diet was adequate except for thiamine 
and was adjusted to 3,050 ± 200 Calories per day. The thiamine intakes as de¬ 
termined by thiamine analyses of all foods averaged for the different periods 0.63, 
0.53, 0.33, and 0.23 mg. per 1,000 Calories. In addition, two control periods were 
run in which the subjects received 1 mg. of thiamine daily. All subjects ^followed 
a fixed regime of work of various types, the nature of which is described together 
with the general and clinical observations. 

‘‘All results are in agreement that, for the periods studied, no benefit of any kind 
was observed to be produced by an intake of more than 0.23 mg. of thiamine per 
1,000 Calories. At this level of intake muscular, nejiromuscular, cardiovascular, 
psychomotor, and metabolic functions were in no way limited by the thiamine 
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restriction. Clinical signs, subjective sensations and state of mind, and behavior 
were likewise apparently unaffected by thiamine intakes from 0.96 to 0.2^ mg. per 
1,000 Calories. From the present work, no conclusions are drawn as to require¬ 
ments for men during more prolonged periods or for women, children, the aged, or 
for states of disease or injury.” 

The role of “folic acid” and biotin in the nutrition of the rat, A. D. Welch 
and L. D. Wright (Jour. Nutr., 25 (1943), No. 6, pp. 555-570 ).—This report 
describes the identification of two factors, folic acid and biotin, which must be 
supplied to the rat to permit good growth and development when succinylsul- 
fathiazole is incorporated in a synthetic ration adequate in the well-recognized 
dietary essentials for the species. These two factors have already been shown by 
Black et al. (E. S. R., 88, p. 854) and Nielsen and Elvehjem (E. S. R., 89, p. 505) 
to overcome the growth inhibition produced by succinylsulfathiazole. Supplement¬ 
ing a ration containing succinylsulfathiazole with biotin and folic acid concentrate 
also decreased the prolonged prothrombin time of the rats to values approaching 
those of normal animals or of animals given a grass juice supplement high in 
vitamin K. 

It is thought that at least part of the effect prcnluced by these factors is to 
promote a certain type of bacterial synthetic activity, although both might be in¬ 
volved in the utilization of vitamin K by the rat. “Concerning biotin, the sum 
total of all available evidence is suggestive of a direct role of this factor in animals; 
in the case of folic acid preliminary evidence supports the same conclusion.” 

The role of “folic acid” and biotin in the utilization of pantothenic acid by the 
rat, L. D. Wright and A. D. Welch (Science, 97 (1943), No. 2523, pp. 426- 
427 ).—Rats fed a sulfonamide such as sulfaguanidine or succinylsulfathiazole in 
purified diets as noted above frequently developed signs of marked pantothenic 
acid deficiency, such as achromotrichia and porphyrin-caked whiskers. In micro¬ 
biological assays of the liver for pantothenic acid content, values of 40-50 pg. per 
gram were obtained instead of values of 80-90 pg. per gram found in the livers 
of rats on a complete diet or a highly purified diet without sulfonamide. Further, 
increase in the pantothenic acid of the diet or subcutaneous administration of panto¬ 
thenic acid was without effect. Supplementing the purified diet with dried grass 
(5 percent) in addition to succinylsulfathiazole (2 percent) raised the pantothenic 
acid content of the liver to values intermediate between normal levels and those 
produced on the basal diet without the added sulfonamide and restored growth to a 
rate comparable to that of rats on the basal diet. The oral administration of 
crystalline biotin (5 pg. daily) for a period of 3 weeks caused a slight increase 
in the pantothenic acid content of the liver and some improvement in growth. The 
further addition of 20 mg. daily of folic acid concentrate prepared by the method 
of Hutchings et al. (E. S. R., 88, p. 175) not only restored growth but also raised 
the pantothenic acid content of the liver to normal levels. 

“An attractive hypothesis suggests that in the absence of folic acid and biotin, 
PA [pantothenic acid] cannot be utilized by the organism. Whether the influence 
of these trace factors on PA utilization results from an effect on the synthesis of 
PA derivatives by intestinal bacteria, from an effect on the synthesis of such 
derivatives by the tissues of the rat, or from other effects, has not yet been 
established.” 

Ascorbic acid content of white potatoes as affected by cooking and standing 
on steam-table, R. M. Kahn and E. G. FIalliday (Jour. Amer. Dietet. Assoc., 
20 (1944), No. 4, pp. 220-222 ).—The potatoes were prepared, cooked in various 
ways, and held for serving in a large hospital where facilities were comparable 
to those in commercial cafeterias. Ascorbic acid was determined by the 2,6-di- 
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chlorophenolindophenol method adapted for use with an Evelyn photoelectric colori¬ 
meter. Carefully selected paired samples were analyzed in the raw and the cooked 
state. Weights of raw and cooked samples (the latter after cooking and after 
standing) were ascertained to permit computation of the values in the cooked 
samples to the raw basis. The raw mature potatoes, representing samples of dif¬ 
ferent varieties and origin, contained from 3.6 to 14.0 mg. ascorbic acid per 1(X) 
gram.; Louisiana new potatoes contained from 51 to 61 mg. per 1(K) gram. Steam¬ 
ing in the skins was the only method of preparation which resulted in no loss of 
ascorbic acid. French-fried potatoes showed a small loss when the temperature of 
the fat was kept constant. It is pointed out that ordinarily there is great variation 
in temperature during this cooking process and that potatoes so prepared cannot 
be considered a reliable source of ascorbic acid. Baked potatoes lost 20 percent 
of their ascorbic acid during baking and this loss increased to 59 percent after 43 
min. on the steam table. Potatoes pared, cut in halves or sixths, and baked without 
added fat or salt lost 20 percent during baking, and this increased to 48 percent 
after 38 min. on the steam table. Mashed potatoes and creamed potatoes lost 39 
percent of their ascorbic acid during the steaming and 95 percent after preparation 
and standing on the steam table. 

Effect of refrigeration on ascorbic acid content of canned fruit juices after 
opening, F. I. SCoular and H. Willard {Jour. Anier. Dietet. Assoc., 20 (1944), 
No. 4, pp. 223-225). —A total of 57 cans, varying in capacity from 6 to 46 oz. and 
representing 19 commercial brands of canned fruit juices, was obtained in local 
grocery stores in Denton, Tex., from March to July 1943 and opened for analysis 
of the contents in June and July. Ascorbic acid, determined by the dye titration 
method, in the nine brands of grapefruit juice, four of orange, two of pineapple, 
and four of apple juice averaged, respectively, in the freshly opened juices, 29.9, 
34.6, 9.8 and 1.7 mg. per 100 gm. These juices were stored, after oi)ening the cans, 
on the top shelf of a refrigerator operated under home-use conditions where the 
temperature varied from 7° C. in the early morning to 22° late in the afternoon. 
Each juice was stored in three ways, namely, in the can covered with an oiled-silk 
refrigerator dish cover, in the open can, and in a glass jar with the lid but no 
rubber. The ascorbic acid lost by each of the canned fruit juices during the re¬ 
frigeration was found, however, to be similar for the three methods of storing. 
After 1 day of refrigeration, the average percentage loss of ascorbic acid from 
the freshly opened cans was 3.0 for grapefruit, 3.7 for orange, 1.1 for pineapple, 
and 24.1 for apple juice. The grapefruit juice was also sampled after several 
days of refrigeration, and lost only 5.6 percent of its ascorbic acid even after 3 days. 

Synthesis of vitamin C in stored apples, C. West and S. S. Zilva (Biochem. 
Jour., 38 (1944), No. 1, pp. 105-108, Ulus. 1). —Vitamin C was found to be synthe¬ 
sized in Bramley Seedling apples during storage at 3°; the capacity for such 
synthesis diminished with age of fruit. 

The ascorbic acid requirements of school-age girls, V. M. Roberts, M. H. 
Brookes, L. J. Roberts, P. Koch, and P. Shelby (Jour. Nuir., 26 (1943), No. 
5, pp. 539-547, Ulus. 1). —In this extension of an earlier investigation (E. S. R., 
88, p. 862), 30 preadolescent girls between the ages of 6 and 12 yr. living in a 
suburban home for girls served as subjects. Preliminary determinations of the 
food intakes of 6 of the subjects for a week showed daily ascorbic acicL intakes 
ranging from 31 to 94 mg. and averaging 59 mg. Blood ascorbic acid levels of 
these subjects ranged from 0.46 to 0.97 mg. per 100 cc. Readjustments were made 
in the diet to lower the ascorbic acid content to about 22 mg. daily, most of this 
being contained in the noon meal. The girls were divided into 6 groups and were 
given daily supplements of ascorbic acid in amounts increasing by 10 mg. in each 
group from 10 mg. to 60 mg. The amount of reduced ascorbic acid in the blood 
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plasma was determined weekly, and at the end of the third period the urinary ex¬ 
cretion of ascorbic acid was measured before and after a test dose of 300 mg. 
Blood levels of 0.7 mg. per 100 cc. and an excretion of 50 percent of the 300-mg. 
test dose within 24 hr. were the indices used to indicate satisfactory vitamin C 
nutrition. 

On a total ascorbic acid intake of 42 mg. or below, using 22 mg. daily as the 
average ascorbic acid content of the diet, neither criterion was met. On 52 mg., 
1 subject maintained a blood level above 0.7 mg. and 3 excreted 50 percent of the 
test dose. On 62 mg., all but 1 maintained a blood level of 0.7 mg. by the third 
period and excreted 50 percent of the test dose. All of the subjects in the groups 
receiving 72 and 82 mg. of ascorbic acid daily were in a good state of vitamin C 
nutrition. All had higher values at the end of the third period than during the 
first, the mean blood levels were above 0.7 mg., and all but 1 excreted more than 
50 percent of the test dose. On the basis of these findings, it is concluded that 
62 to 72 mg. of ascorbic acid would be an adequate allowance for preadolescent 
girls from 6 to 12 yr. 


TEXTILES AND CLOTHING 

A method of estimating shrinkage, length, fineness, and price of wool from 
lock samples, P. E. Neale (Coop. U. S. D. A.). (New Mexico Sta. Bui. 315 
(1944), p^. 19, Ulus. 17 ).—Small locks of wool about twice the size of a finger 
taken at random from every fifth fleece in herds of 1,000 or more sheep were 
found representative of the entire clip in dirt content, fineness, and length. In 
herds of 500 to 1,(XX), locks from every third fleece were needed; from 100 to 500, 
from every second fleece; and in herds of 100 or fewer, a lock from every fleece. 
The locks were easily divided into definite groups according to dirt content as 
represented by different degrees of penetration of the dirt, shown by illustrations. 
Large wool samples from the same herd as the locks were separated into groups 
with the same degree of dirt penetration as the locks. Wool thus divided was 
scoured and shrinkage determined for each degree of dirt penetration. Average 
actual shrinkage of the whole clip of wool was calculated from combined shrink¬ 
ages of dirt groups from the large wool samples. Using the number of locks 
falling into each dirt group and shrinkage determined for each dirt group from 
the large samples, an estimated shrinkage was calculated by multiplying number 
of locks in each dirt group by actual shrinkage found for that group, adding 
products of these multiplications, and dividing by the total number of locks in all 
groups. Estimated shrinkage was then compared with the actual shrinkage, to 
find the difference. 

In 4 of the 17 tests of wool from 17 groups of range sheep by the method 
described, above, representing about 300,000 lb. of wool, the estimated shrinkage 
differed by —1.41, —1.32, —1.50, and —1.18 percent, respectively, from the actual. 
Four had a difference between 0 and 0.25 percent; 2, a difference between 0.25 and 
0.5 percent; 7, a difference between 0.5 and 0.75 percent; and 1, a difference 
between 0.75 and 1.0 percent. Average length of wool calculated from the locks 
was essentially the same as that calculated from representative wool samples. 
Locks also proved excellent for determining the average fineness of the clip. 
Inexperienced persons could use this method, and in 2-3 hr. a close estimate could 
be made of the shrinkage of the wool from as many as 10,000 sheep. 

Service tests on blends of new and reclaimed wool, H. M. Ward and B. Bailey. 
(S. Dak. Expt. Sta.). (Jour. Home Econ., 36 (1944), No. 5, pp. 290-294 ).—The 
work summarized here has been reported elsewhere in greater detail (E. S. R., 86, 
p. 570; 90, p. 716). 
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Introducing? the “Grex,” R. O’Brien. (U. S. D. A.). (Jour. Home Econ., 35 
(1943), No. 10, pp. 637). —This article defines the Grex and explains briefly what 
it is and why it is being introduced. It is a new word coined to name the unit 
upon which is based the new proposed system for numbering yarns. The name 
is derived from “grams per 10 kilometers” (GRams pEr X), and the Grex would 
be the weight in grams of a 10-km, length (10,000 m.) of yarn. “Some of its 
advantages are that it could be used in numbering all kinds of yarns (eliminating 
the many confusing systems now in use) and that it is based on the metric system 
which is much easier to use in calculations. It is a direct system, giving higher 
yarn numbers for heavier yarns.” 

Compression meter for evaluating the compressibility and resilience of fabrics, 

E. C. Dreby (Amer. Dyestuff Rptr., 33 (1944), No. 10, pp. 199-204, Ulus. 2 ).—, 
The compression meter, described as to construction, operation, and calibration and 
illustrated by photograph and diagram, was devised for evaluating the compressi¬ 
bility of soft-finished, light-weight fabrics under pressures of 0.05-0.50 Ibyin.* It 
utilizes the combined pressures of a liquid column and air under pressure, this being 
transmitted to the test specimen through a very thin rubber membrane. Thus low 
pressures are distributed relatively uniformly over the test area. The results of 
compression meter measurements are presented for a series of cotton percales, 
100 X 56 cotton fabrics, and spun rayon fabrics. A comparison of these results 
with the hand, or feel, of the fabrics as judged by a group of textile experts 
indicated that the compressibility affects directly the feeling of “thickness.” By 
combined results of measurements of compressibility and flexibility a measure of 
“fullness” was obtained. The comparison meter may also be used to evaluate 
compressional resilience. 

Thermal properties of moist fabrics, C. W. Hock, A. M. Sookne, and M. 
Harris (Amer. Dyestuff Rptr., 33 (1944), No. 10, pp. 206-219, Ulus. 21). —“The 
'chilling effect’ or 'clamminess’ which moist fabrics produce when in contact with 
the body was evaluated by subjective tests, by measurement of the drop in tem¬ 
perature which ensues when the moist fabrics are placed on an artificial 'skin’ 
surface, and by tests with a moisture-sensitive paper designed to measure the 
extent of contact which the fabrics made with a surface. Using fabrics of various 
fiber compositions and constructions, a good qualitative relation was found in 
these tests. Fabrics which produced considerable chilling in subjective tests were 
found to make good contact, and to cause a substantial drop in skin temperature. 
Conversel 3 % fabrics which caused little or no clamminess made poor contact, and 
the accompanying drop in temperature was relatively small. The results of these 
experiments show clearly the progressive improvement of the fabrics with respect 
to chilling as their wool content is increased, and also the superiority of certain 
types of construction which minimize the extent of contact of the fabrics with 
the skin.” 

The analysis of 33 qualities of unbleached muslin, G. B. Frankenberg and 
M. B. Hays. (U. S. D. A.). (Jour. Home Econ., 34 (1942), No. 10, pp. 737-741, 
Ulus. 2). — ^The 33 materials used in this study were obtained as representative 
qualities from all large manufacturers and included five classes in which there 
were grades of muslin suitable for a variety of household purposes. These 
muslins were tested in accordance with standard methods of the American Society 
for Testing Materials, except that sizing was removed by a modified procedure 
previously used by G. R. White,^ and involving immersion of the samples in carbon 
tetrachloride for 2 hr. at room temperature, drying, rinsing in boiling water, immer¬ 
sion in an enzyme solution for 1 hr., and finally boiling in distilled water for two 
30-min. periods. 

^Jour. Home Econ., 34 (1942), No. 1, pp. 42-50, illus. 4. 
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The tabulated results of the laboratory tests indicate that fabrics varied in weight 
from 2.25 to 5.32 oz., with the majority weighing between 3.0 and 4.5 oz. In 
general, there was a relationship betw^een weight and count, the latter varying 
from 40 X 40 to 68 X 72. The amount of sizing varied from 6.0 to 11.6 percent, 
with an average of 8.8 percent. Thickness ranged from 0.0135 to 0.0204 in., with an 
average of 0.0158 in.. The maximum residual shrinkage for these muslins 
varied from 5 to 12 percent (average 8 percent) lengthwise, and from 4.9 percent 
to 9 percent (average 7 percent) crosswise. It is pointed out that these amounts 
are high enough to affect the fit of a garment or make several inches difference 
in the size of a sheet, so that unbleached muslin should be laundered before mak¬ 
ing it into any article where fit is important. A comparison between strip and grab 
methods of determining breaking strength was made with samples paired so that 
the same set of yarns was tested by both methods. A close correlation was observed 
between results of the two tests, with the average grab breaking strength of all 
33 fabrics approximately 6 lb. more than the strip breaking strength. Calculating 
strip values from grab values and vice versa by the formula of Mereness gave 
results which tended to be too high for grab values anc^ too low for the strip 
values, in comparison with experimental values. 

Plain-weave cotton dress fabrics: Analysis of six types, M. B. Hays. (U. S. 
D. A.). {Jour. Home Econ., 35 {1943), No. 6, pp. 363-366 ).—The 57 fabrics 
tested included lawn, dimity, dotted swiss, gingham, shantung, and poplin; 15 

were obtained on the Washington, D. C., market in 1935 and tested at that time, 
and 42 were bought, largely from cooperative, mail-order, or chain stores, and 
tested between 1939 and 1941. The sampling and testing procedures were similar 
to those employed in the above study. The lawn, (limit}', and swiss with a woven 
dot weighed less than 2 oz. per square yard, and swiss with a composition dot 
somewhat more. Filling values, which were generally lower than warp values 
by both the grab and strip methods, were below 20 lb. for the 22 samples of 
lawn, dimity, and swiss, indicating that these samples would not be expected to be 
serviceable for purposes requiring a high breaking strengtli. Loss of weight on 
desizing was not more than 5.3 percent for this group of fabrics, indicating that 
they were manufactured with the addition of relatively little finishing material. 
The light-weight lawn, dimity, and swiss, in general, shrank more in the filling 
direction (4.0 to 11.5 percent) than in the warp (1.3 to 5.4 percent) ; the 21 
ginghams, varying from tissue ginghams to coarse playcloth fabric, ranged in 
weight from 1.63 to 4.67 and averaged 3.23 oz. Warp count was somewhat higher 
than filling. Warp breaking strength (grab method) was more than 20 lb. in 
most samples, loss in desizing ranged from 0.9 to 21 percent, and shrinkage in the 
warp (greater than in the filling direction in most of the ginghams) varied from 
about 3 to 12 percent. Poplins and shantungs (heavier than the majority of the 
ginghams tested) had approximately twice as many warp as filling yarns per inch, 
resulting in the characteristic ribbed effect. These fabrics, with minimum warp 
and filling breaking strength (grab method) of 47.6 and 20.4 lb., respectively, 
were stronger as a group than lawn, dimity, swiss or gingham, and should prove 
serviceable when high breaking strength is required in use. Loss in weight on 
desizing the poplins and shantungs ranged from 1.3 to 10.4 percent, and all but 
3 of the fabrics shrank at least 3 percent in the warp or filling or in both di¬ 
rections. 

“As a result of this study it is recommended that quality of lawn, dimity, swiss, 
gingham, shantung, and poplin be defined in terms of minimum weight, count, and 
breaking strength and maximum amount of finishing material. The colorfastness 
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and maximum shrinkage of a given fabric should also be stated, so that the pur¬ 
chaser can handle it with due regard for these characteristics. By defining these 
properties it will be possible to peg quality to price." 

Hosiery labeling, M. Smith. (U. S. D. A.). {Jour. Home Econ., 36 (1944), 
No. 2, pp. 89-92, Ulus. 11). —This paper outlines in chronological order the develop¬ 
ments leading to the present hosiery labeling regulation. As the regulation now 
stands, one stocking of each pair must bear a label, transfer, insert, or ticket 
giving the maximum ceiling price and the gauge or needle count for that type of 
stocking. No mention is made of grade labeling, but the hose must meet minimum 
specifications (for plain-knit full-fashioned and circular-knit hose) set up in 
W. P. B. Limitation Order No, 274, and can carry the trade-mark, brand name, 
or O, P. A. registration number of the manufacturer or wholesaler. Since 
standards of inspection are included in the regulation, all hose are graded uni¬ 
formly. Some of the qualities in hose assured by these minimum specifications, 
such as those for length, welt, heel, toe, colors, and denier, are presented. 

Serviceability of full-fashioned cotton hose: A study of hosiery knit with 
various toe reinforcements, M. B. Hays and M. C. Boyer. (U. S. D. A.). 
(Jour. Home Econ., 36 (1944), No. 1, pp. 35-37). —"Ten doz. pairs of nurses' 
white cotton hosiery of each of three lots were put into service in a Washington 
hospital. These hose, knit from 120/2 SxP variety American-Egyptian cotton, 
differed only in the toe reinforcement yarn. The average time of discard for the 
three lots of hose was 19.4 days. If the experiment were repeated, the probability 
is 90 percent that this average would not be in error more tlian 5 percent (1 day). 

"The hose made with the toe reinforcement of two ends of 80/2 and one end 
of 120/2 had the greatest resistance to abrasion by laboratory test and required 
the least mending in service. The ho.se with the two ends of 90/2 and one end 
of 120/2 reinforcement was next, followed by the regular two-end reinforcement 
which had the least resistance to abrasion and needed the most mending." 

HOME MANAGEMENT AND EQUIPMENT 

Minimum-wage budgets for women: A guide to their preparation, H. R. 

Jeter, L. Stitt, H. Kyrk, G. M. Angle, et al. ((/. S. Dept. Agr., Misc. Pub. 
549 (1944), pp. 42-\-). —This publication is a revision of and supersedes Miscel¬ 
laneous Publication 324 (E. S. R., 80, p. 570). 

What college women spend on clothes, A. C. Latzke and M. M. Windhorst. 
(Kans. State Col.). (Jour. Home Exon., 35 (1943), No. 9 pp. 555-559). —The 
clothing expenditures of a selected group of 200 college women at Kansas State 
College between October 1, 1941, and October 1, 1942, are summarized and com¬ 
pared with the average clothing expenditures of women as found in the Consumer 
Purchases Study for 1935-36. The check list prepared for the latter study was 
used in the |iersonal interviews with the college women. 

REPORTS AND PROCEEDINGS 

Highlights of the work of the Mississippi Experiment Station: Fifty-sixth 
annual report for the fiscal year ending June 30, 1943, C. Dorman (Mississippi 
Sta. Rpt. 1943, pp. 54, illu^. 14 ).—In addition to articles noted elsewhere in this 
issue or previously, this report contains progress notes on forage crops breeding; 
pasture investigations; varieties of cowpeas, sorghum, corn, barley, wheat, soy¬ 
beans, oats, sugarcane, and tomatoes; sweet corn hybrids; cotton and corn breed¬ 
ing ; oats and cotton fertilization; phosphorus and potash fixation; boron needs; 
bur-clover v. commercial nitrogen; peanuts for oil; milk transportation problems; 
adjustments on Brown loam farms; soil erosion and mulching; methods for plant- 
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ing vetch and its root ecology; silage making with Johnson grass and urea; 
minerals in beef production; oats, barley, and com for finishing calves and pigs; 
northwestern v. southwestern ewes; the importance of feeding dairy cows liberally; 
mineral requirements and vitamin A production of dairy cows; effects of feed on 
dairy bulls; Johnson grass silage for dairy cows; improving household manage¬ 
ment; vitamin and mineral studies on vegetables; sweetpotato culture; investiga¬ 
tions with grapes, apples, and other fruits; plant diseases, notably of cotton and 
tomatoes; value of pasture for poultry and grass and legumes as sources of 
vitamin A; control of boll weevil in cotton and of insects in stored corn; beekeep¬ 
ing in the Delta; fertilizers and legumes for the Delta; variety and fertilizer tests 
of vegetables; cottonwood planting and poisoning of unwanted trees; kudzu and 
other hay and grazing crops; rotations; and fertilizers for tung trees. Most of 
this material has also appeared in Mississippi Farm Research (E. S. R., 90, p. 141). 

Annual Report of [Nevada Station], S. B. Doten. (Coop. U. S. D. A. et al.). 
{Nevada Sta. Rpt. 1943, pp, 27, Ulus. 4). —Notes are given on the various projects, 
including a finding that Halogeton glomeratus is a dangerously poisonous plant on 
the sheep ranges of northeastern Nevada; improving the Rambouillet breed of sheep; 
annual bromegrasses and Kentucky bluegrass as invaders of sheep and cattle 
ranges; quality of irrigation waters; economic efficiency of alfalfa hay as a sole 
ration for dairy cattle; turkey feeding; corn silage for beef cattle; bacillary 
hemoglobinuria; mineral deficiency diseases of sheep and cattle; encephalomyelitis; 
and use of phosphates. 

Agricultural research in New Hampshire: Annual report of the director of 
the Agricultural Experiment Station for the year ending June 30, 1943, M. G. 

Eastman et al. {New Hampshire Sta. Bui. 351 {1943), pp. 66, Ulus. 4). —Brief 
summaries, in part noted elsewhere in this issue, are given of the work in progress 
or completed in agricultural economics, including the marketing of McIntosh 
apples and savings in egg transportation and farm practices; agricultural engineer¬ 
ing, including a home-made power wood saw; dairying, including treatment of 
streptococcic mastitis and chore practices in dairy barns; field crops and fertilizers, 
including fertilizer tests with potatoes, rotations with sweet corn as a cash crop, 
relation of potash levels to persistence of clover and hay stands, and variety and 
strain tests with oats, barley, com, and alfalfa; forestry, including propagation of 
sugar maples, sprout growth of several species, spruce reproduction, and the supply 
of low-grade woods for plastics; fruit production, including composition of fruit 
spurs as related to fruit bud formation, winter injury, storage of McIntosh apples, 
fertilizers and mulches for fruit trees, establishing low-bush blueberries on 
abandoned farms, improvement of high-bush blueberries, variety tests of rasp¬ 
berries, grapes, and strawberries; insect control, including penetration of contact 
insecticides and ovicides; ornamentals; pastures, including management studies, 
the production of full roughage requirements on dairy farms, pasture species for 
New Hampshire, and eradication of Ranunculus acris; breeding strawberries, 
tomatoes, tetraploid plants, apple rootstocks, Rubus spp., watermelons, and beans; 
plant pathology, including work with bacterial ring spot of potatoes, spraying for 
apple scab, and disease resistance in tomatoes and muskmelons; poultry, including 
the etiology, pathology, and prevention of contagious indigestion and studies of 
viability; soils, including influence of soil texture on growth of potato tubers; 
vegetable production, including storage of squash and treatment of seeds with 
hormones; nutrition, including pellets for horse feeds, protein and energy utiliza¬ 
tion by dairy calves and lactating cows, effect of canning and freezing on ascorbic 
acid and carotene content of blueberries, and food consumption of New Hamp¬ 
shire families in March; growth of Gerbera in the greenhouse; and pullorum 
testing of poultry. 
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List of bulletins of the agricultural experiment stations for the calendar years 
1941 and 1942, H. V. Barnes (U. S. Dept. Agr., Bibliog. Bui. 4 (1944), pp. 70).-- 
This is a continuation of previous lists (E. S. R., 86, p. 572). 

Colorado Farm Bulletin, [July-August 1944] (Colo. Farm Bui. [Colorado Sta.]. 
6 (1944), No. 4, pp. 15, Ulus. 17). —In addition to several articles' noted elsewhere 
in this issue, this number contains the following: What Hybrid Com Is and 
How Different Types of Hybrid Corn Are “Made” Explained, by D. W. Robertson 
(pp. 2, 14, 15); and Irrigation Investigations Work at Station Important to 
Maximum Crop Production (pp. 3, 4) (coop. U. S. D. A.). 

Mississippi Farm Research, [August 1944] (Miss. Farm. Res. [Mississippi 
Sta.], 7 (1944), No. 8, pp. 8, Ulus. 4). —^In addition to articles noted elsewhere in 
this issue, weather notes for July, and the annual report of the branch stations for 
1944, this number contains Modern Gins Are More Profitable and Efficient Than 
Substandard Gins, by G. G. Miley and A. L. Roberts (pp. 1, 7), an abridgment 
of Bulletin 403 to be issued; Mississippi Milk Sediment Law, by F. H. Herzer 
(p. 1); Farm Product Prices, by D. G. Miley (pp. 1, 7) ; and Production of 
Sorgo Sirup in Mississippi, by I. E. Stokes, J. F. O'Kelly, and E. B. Ferris 
(p. 8) (coop. U. S. D. A.), also to be issued as a station circular. 

Bimonthly Bulletin, North Dakota Agricultural Experiment Station, [July- 
* August 1944] (North Dakota Sta. Bimo. Bui, 6 (1944), No. 6, pp. 41, Ulus. 9 ).— 
In addition to several articles noted elsewhere in this issue, this number contains 
the following: North Dakota Honors Two Agricultural Scientists (pp. 3-6), 
(E. S. R., 91, p. 239), and Agencies Cooperating With the North Dakota Agri¬ 
cultural Experiment Station (pp. 14, 27), both by H. L. Walster. 
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Georgia Station. —Director H. P. Stuckey has been appointed chairman of a 
recently created technical advisory committee of the research committee of the 
National Peanut Council. There are two sections of this committee, one consisting 
of practical operators or men engaged in the merchandising of peanuts and the 
other consisting of scientists whose interest is* that of research on peanuts. The 
men from the peanut industry are to present problems of the industry to the group 
of research workers who in turn will report results of research and correlate 
and intensify work on i)eanuts, including production and utilization. The two 
branches jointly will reix>rt to the council on progress and plans for future work. 

Oscar Steanson, a former field representative for the U. S. Treasury Depart¬ 
ment, has been appointed associate agricultural economist. 

Iowa College and Station. —Recent api>ointments include Dr. Ercel S. Eppright 
of the Texas College for Women as head of the department of foods and nutrition, 
Dr. Gladys Everson as assistant professor of foods and nutrition, and V. J. 
Morford as' assistant professor of agricultural engineering. Dr. Pearl P. Swanson, 
research professor of foods and nutrition, has also been appointed assistant director 
of home economics research in the station. 

New Mexico Station. —A. S. Curry has been designated as acting director during 
the sickness of Director Fabian Garcia. 

New York State Station. —Lawrence M. Bartlett, instructor in entomology, has 
resigned to become instructor in zoology in the Massachusetts College. Recent 
appointments include Elizabeth Cato as instructor in chemistry and A. A. LaPlante 
and Margaret A. Hart as research assistants in entomology and i)lant pathology, 
respectively. . . 

Texas Station. —Dr. John C. Ratsck, horiculturist since 1935 and in charge of 
investigations on rose diseases at Substation No. 2, Tyler, died October 5, aged 
41 years. A native of Illinois and a graduate of the University of Illinois in 1926, 
he received the M. S. and Ph. D. degrees from Cornell University in 1932 and 
1937, respectively, and had served there as assistant florist from 1929 to 1935. 

Wisconsin University and Station. —Among gifts recently received in aid of 
research are $9,200 for work on methods of improving the efficiency of producing 
penicillin; $1,000 for a study of factors involved in the initiation and development 
of flowering buds of azalea, gardenia, and similar greenhouse plants; $3,000 for 
a study of the relative influence of dietary fat on microflora of the intestinal 
tract of rats; $1,200 for a continuation of a study on the nutritive value of butter- 
fat as compared with vegetable oils; $2,500 for a fellowship in poultry nutrition; 
$4,000 for a fellowship on chemical factors responsible for the insecticidal proper¬ 
ties of sabodilla compounds; and $567 for a study of the genetic factors* present 
in the blood of cattle. 

President C. A. Dykstra has resigned to become provost of the University of 
California at Los Angeles, effective about February 1, 1945. 

University of Wyoming.— President J. L. Morrill has been appointed president 
of the University of Minnesota, assuming office there upon the retirement of Presi¬ 
dent W. C. Coffey on July 1, 1945. 
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Association of Land-Grant Colleges and Universities.— -The fifty-eighth annual 
convention of this association was held in Chicago, Ill., October 24-26, 1944, with 
preconvention sessions beginning on October 20. The central theme of the con¬ 
vention was The Land-Grant Colleges* Wartime Services, and the address of the 
president, C. B,. Hutchison of California, was entitled The Liberal Education of 
the “Industrial Gasses'." 

For the ensuing year the vice president, C. S. Boucher of Nebraska, was elected 
president, R. E. Buchanan of Iowa becoming vice president and Thomas P. Cooper 
of Kentucky being reelected secretary-treasurer. A. A. Hauck of Maine and 

G. D. Humphrey of Mississippi were elected to the executive committee for 4-year 
terms viice W. C. Coffey of Minnesota and E. G. Peterson of Utah, and Dean 
Hutchison succeeded T. O. Walton of Texas for 1 year. 

As officers of the sections, the following were elected: Agriculture, W. G. 
Taggart of Louisiana, chairman, E. L. Anthony of Michigan, vice chairman, and 
B. H. Crocheron of California, secretary; engineering, G. P. Stocker of Arkansas, 
chairman, and J. H. Lamixj of Connecticut, secretary; home economics, Mildred T. 
Tate of Virginia, chairman, Frances L. Zuill of Wisconsin, vice chairman, and 
M. Marie Mount of Maryland, secretary; and graduate work, E. C. Young of New 
York, chairman, and J. C! Jordan of Arkansas, secretary. Within the section of 
agriculture, the subsection of experiment station work elected F. F. Lininger of 
Pennsylvania, chairman, and C. R. Orton of West Virginia, secretary; the sub¬ 
section of resident teaching, A. W. Gibson of New York, chairman, and S. B. 
Shirky of Missouri, secretary; and the subsection of agricultural extension work, 

G. E. Lord of Maine, chairman, and H. J. Reed of Indiana, secretary. 

In general, expiring assignments to the standing committees' were filled by 
new ai>pointments, but no changes wxre made in the committees on relationships, 
publication of research, accrediting, soil survey, training for Government service, 
preservation of phosphate deix)sits, Association organization, and post-war planning. 
The committee on institutional organization and policy was enlarged by the addition 
of three additional members, R. E. Buchanan of Iowa for 3 years, J. W. Burch of 
Missouri for 2 years, and E. L. Anthony of Michigan for 1 year, and M. S. Eisen¬ 
hower of Kansas succeeded T. B. Symons of Maryland for 3 years. On instruction 
in agriculture, C. S. Hutchis-on of Ohio and E. C. Johnson of Washington replaced 
E. L. Anthony of Michigan and E. O. Holland of Washington for 3 years, and 

H. F. Cotterman of Mar34and filled the vacancy for 1 year occasioned by the death 
of E. G. Woodward of Connecticut. On instruction in engineering, E. L. Moreland 
of Massachusetts and G. P. Stocker of Arkansas were succeeded for 3 years by 
M. P. O’Brien of California and H. M. Crothers of South Dakota, and in home 
economics Annette T. Herr of Massachusetts and B. Eleanor Johnson of Arizona 
by Edna L. Skinner of Massachusetts and Ava B. Milam of Oregon. 

For 4-year terms on the committee on experiment station organization and policy 

I. B, Johnson of South Dakota, H. J. Henney of Colorado, and R. A. McGinty 
of South Carolina succeeded for 4-year terms Edmund Secrest of Ohio, J. A. Hill 
of Wyoming, and C. H. McDowell of Texas. On extension organization and policy, 
L. A. Bevan of New Jersey, F. A. Anderson of Colorado, and May Cresswell of 
Mississippi were succeeded for 4-year terms by C. U. Pickrell of Arizona,^ J. O. 
Knapp of West Virginia, and Mary E. Keown of Florida; on military organiza¬ 
tion and policy Walter Hullihen of Delaware and C. B. Hodges of Louisiana 
by A. C. Willard of Illinois and B. R. Van Leer of North Carolina; and on land- 
grand institutions for Negroes, L. N. Duncan of Alabama by Gibb Gilchrist of 
Texas. R. C. Clothier of New Jersey replaced FI. L. Donovan of Kentucky as a 
delegate to the American Council of Education. 
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Cooperative Experiment Station in El Salvador. —This station is another in 
the chain of cooperative stations for Latin America (E. S. R., 88, p. 722). Orig¬ 
inally planned to be located at Zapotitan, a new site has been selected at San 
Andres, which is on the Pan-American Highway 32 kilometers north of San 
Salvador. A tract of 595 acres has been allocated by the Government of El 
Salvador, half of which is under gravity irrigation. Buildings, including an 
administration building with offices, library, and conference hall, and laboratories, 
residences for the staff, and farm school buildings for 80 boys, are under con¬ 
struction. The chief immediate interests of the station are in a project on derris 
(assisted by a shipment of 12,000 cuttings from the Puerto Rico Federal Station), 
roselle fiber, cinchona, and rubber, but plans are being made to study plant 
sources of edible oils, coffee and its diseases, the improvement of corn, beans, and 
other subsistence crops, and the expansion of beef production and dairying. Re¬ 
search will also be taken up on rural resettlement problems in a new village to 
be established at San Andres by a Salvadoran institution known as Social Better¬ 
ment, Inc. 

Agricultural Research in U. S. S. R.—According to current information, scien¬ 
tific workers at the Leningrad Institute for Plant Culture who were evacuated 
early in the war have now returned, and the restoration of the greenhouses, labora¬ 
tories, and other equipment destroyed is under way. The experimental station is 
situated 3 miles from Pavlovsk, near Leningrad, and had given major attention 
to the development of improved varieties of fruits. While many of the collec¬ 
tions were removed to Germany and the remainder neglected, seeds sent to other 
parts of the Soviet Union have been found to give normal results. It was expected 
that the autumn of 1944 and the spring of 1945 would provide farm nurseries 
with 100,000 strawberry cuttings, 50,000 fruit trees, 60,000 currant bushes, and 
many other plants, while by next summer about 3,000,000 seedlings and cuttings 
from fruit trees and bushes will be ready. Extensive plans for scientific research 
are also being made. 

Reorganization and expansion arc also going on at the Moscow Botanic Gardens, 
where it is planned to enlarge the area from 250 to 750 acres. The work is 
organized under sections of plant evolution, experimental ecology, cultivated plants, 
dendrology, horticulture, and floriculture. 

The Academy of Sciences has established im experiment station in northern 
Siberia, known as the Mountain Targa Station. Located in the Nkrivoi Kliuch 
Valley near the city of Voroshilovussurisky, breeding and selection programs are 
under way looking toward the development of better crops for cold, short-season 
regions, the production of hardy fruit trees and bushes, and the adaptation of 
local wild species to food and medicinal purposes. New methods developed at 
the station are said to have brought about a potato production of about 12 tons 
per acre in large-scale fields. 


M' U. .S. Government Printing Office 1945:—J615881 



EXPERIMENT STATION RECORD 

Vol. 92 FEBRUARY 1945 No. 2 


RECENT WORK IN AGRICULTURAL SCIENCE* 


AGRICULTURAL AND BIOLOGICAL CHEMISTRY 
AND MICROTECHNIC 

The effect of a-tocopherol and )8-carotene in the oxidation of plant and animal 
fats, C. R. Thompson and H. Steenbock. (Wis. Expt. Sta.). {Arch. Biochem., 
4 (1944), No. 1, pp. 15-23, Ulus. 4 ).—The rate of oxidation measured with a War¬ 
burg respirometer by a procedure briefly described was determined on plant and 
animal fats with and without small additions of a-tocopherol or )8-carotene. The 
a-tocopherol had no effect on the induction period of cottonseed oil, soybean oil, 
lard and oleo oil. After the fats had been freed from antioxidants by adsorption 
of these constituents from a petroleum ether solution of the fat forced through a 
column of activated AhOa, then through one of Neutrol Filtrol mixed with Hy-Flo 
Super Cell, the antioxidant effect of the a-tocopherol was easily demonstrable. 

Carotene was found to be an active prooxidant, shortening the induction period 
and accelerating the rate of oxidation at the end of the induction period in the 
fats from which the antioxidants had been chromatographically removed. The 
prcxixidant effect of the carotene was greater with cottonseed and soybean oils 
than with the lard and the oleo oil. Similarly it was greater with ethyl linolate 
than with ethyl oleate. 

A simplified fiuorometric method for riboflavin in meat, B. A. McLaren, S. 
Cover, and P. B. Pearson. (Tex. Expt. Sta.). (Arch. Biochem., 4 (1944), No. 
1, pp. 1-5 ).—The simplified fiuorometric method, for which details of procedure 
and method of calculations are presented, was developed for routine assays of 
meat. Extraction of the riboflavin was accomplished with a combination of the 
enzymes papain and takadiastase at pH 4. Fat and protein were chief impurities 
in the extract. Fat was effectively removed with chloroform and most of the 
protein precipitated upon adjustment of the unknown to pH 6.8 to 7,0, at which 
riboflavin exhibits maximum fluorescence. The interference from traces of pig¬ 
ment was overcome by adding a known amount of the standard riboflavin directly 
to the cuvette containing the unknown. A blank was obtained by adjusting the 
solution in the cuvette to pH 11.0, at which the fluorescence of riboflavin is de¬ 
stroyed. The entire analysis was carried out under subdued light. The recovery 
of riboflavin added prior to digestion was 96-97 per cent. Analysis of nine samples 
of raw beef gave results averaging 1.21 pg per gram, which were in good agree¬ 
ment with results with the microbiological method averaging 1.43 pg. per gram. 

» The public&tions abstracted in these columns arc seldom available for distribution by the Office 
of Experiment Stations. In general, application should be made to the Office of Information of the 
U. S. Department of Agriculture, Washington 25, D. C, for publications of the Departmoit; to 
the directors of the State agricultural experiment stations, as listed on page 3 of the cover of this 
issue, for publications of the several experiment stations; and to publishers of books and journals for 
material issued by them. Microfilms and photoStatic copies, the latter legible without magnifying 
equipment, may ^ purchased from the Library, U. S. Department of Agriculture, Washington 25, 
D. C. Rates and other details are explained in a previous issue (E. S. R., 87, p. 324). 
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Histamine content of unprocessed and canned fish: A tentative method for 
quantitative determination of spoilage, £. Geiger. (Food Res., 9 (1944), No. 4, 
fyp. 293-297, Ulus. 1). —“It is proposed to use the determinations of the histamine 
content as one criterion for the relative freshness of fisli." 

Calcium, phosphorus, and iron contents of turnip greens as influenced by 
method of sampling, J. Whitac3ie, S. H. Yarnell, A. G. Oberg, J. M. McCrery, 
and L. McWhirter. (Tex. Expt. Sta.). (Food Res., 9 (1944), No. 1, />/>. 56- 
65, Ulus. 1). —“Three methods of sampling have been used for harvesting turnip 
greens—random from single 16-ft. rows, composite-random from the same rows, 
and total-population from 16-ft. rows each divided into four plats. Samides con¬ 
sisted of 1,500 to 2,000 gm. each. Two sets of four rows each provided the random 
samples; from each set, four single-row and four composite were taken, a total of 
16 samples. For the total-population samples four rows of four plats each were 
used to supply 16 samples. Moisture in the fresh greens and calcium, phosphorus, 
and iron in the dried material were determined. 

“Mean values of four samples from each method of sampling gave acceptably 
low standard errors and standard deviations in comparison with total population 
from 10-ft. rows. With calcium only one significant difference was found between 
comparable samples, which were one pair of single-row and composite-random 
samples. The explanation offered is the higher proportion of outer leaves in the 
single-row sample, which was higher in calcium than in the composite. Significant 
differences in phosphorus and iron content were found in only part of the total- 
population samples. One row was significantly higher in phosphorus than the 
other three, which did not differ significantly among themselves. Three significant 
differences were found among six row v. row comparisons of iron in total-iX)pu- 
lation samples. All rows were involved in these differences. The rows ranked in 
an entirely different order in mean content of iron than in phosphorus; the row 
of highest value in phosphorus held third place in iron. The possibility is sug¬ 
gested that variation in soil was resix)nsiblc for the inconsistent differences in 
phosphorus and iron. The findings in this study point to the economy of time 
and labor in the use of no more than four random-composite samples taken from 
several rows to determine the approximate composition of greens, provided experi¬ 
mental design, sufficient homogeneity of the soil, and uniformity of cultural treat¬ 
ment permit.*' 

Proposed use of starch sponges as internal surgical dressings absorbable by 
the body, C. W. Bice, M. M. MacMasters, and G. E. Hilbert. (U. S. D. A.). 
(Science, 100 (1944), No. 2593, pp. 227-228). —A 5-percent suspension of purified 
cornstarch is pasted by heating and then sterilized by heating in an autoclave for 
15-20 min. at 15 lb. per square inch gauge pressure. The autoclaved paste is placed 
in shallow pans or other containers, as desired, and frozen slowly, preferably at 
a temperature just below 0® C. The higher the freezing temperature, the coarser 
and stronger is the resulting sponge. When freezing is complete, the paste is 
removed from the freezer and allowed to thaw. Sponges having different textures 
may be prepared by varying the pasting and freezing conditions and the kind and 
concentration of starch used. Sterile sponges can be prepared by autoclaving the 
paste and carrying out the rest of the preparation under aseptic conditions, or 
the final product can be simultaneously toughened and sterilized by immersion in 
70-percent alcohol. Dried sponges can be sterilized by autoclaving, as is absorbent 
cotton. 

Starch sponges will take up 15-18 times their own weight of aqueous or alco¬ 
holic solutions. Unlike cotton, they are firm enough to retain the absorbed liquid 
during gentle handling. They can be air-dried at temperatures up to 105* to light, 
rather brittle masses which return rapidly to their original soft state when re- 
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moistened. In water, they are only moderately strong and disintegrate slowly if 
subjected to mechanical strain. In 70-percent alcohol, on the other hand, they 
remain soft and pliable but become quite tough and retain their structure almost 
indefinitely. Several methods by which medicinals as, for example, penicillin, 
sulfathiazole, sulfapyridine, or other drugs can be introduced into a starch sponge 
are noted. 

Perfume from the flowers of the coffee tree, N. G. Arrillaga. (P. R. Fed. 
Expt. Sta.). {Jowr. N, Y. Bot Card., 45 {1944)^ No. 536, pp. 180-181, Ulus. 2 ).— 
The concentrated essence (“absolute*') of the flowers of the coffee tree (Caffea 
arabica) was found to have an agreeable aromatic perfume remindful of the bouquet 
of jasmine, and mimosa; many essential-oil dealers who have examined the product 
are said to have expressed considerable interest and enthusiasm over its possibilities. 

A collaborative study of methods for the determination of amylase activity, 
A. D. Dickson. (U. S. D. A.). {Cereal Ghent., 20 {1943), No. 1, pp. 31-35). 
—Three laboratories submitted data, but one differed from the others in extraction 
procedure. Fairly good agreement was obtained between two laboratories with the 
Sandstedt, Kneen, and Blish dextrinizing procedure (E. S. R., 83, p. 440) and with 
the Jozsa and Johnston viscosity measurement method (E. S. R., 75, p. 160). The 
agreement with another viscosity method was unsatisfactory. Within laboratories 
the correlation of data obtained by the three methods on the six malts was very 
high. Of the viscosity measurement methods, it is noted that they give reliable 
results only in the hands of experienced operators, and even there the variation is 
too great. The committee recommends that the various methods for a- and jS- 
amylases be submitted to further study, with the purpose of determining the cause 
of variability in results and of modifying the procedures to give better agreement 
between laboratories. 

Soybean amylase.—II, Further purification of crude soybean beta-amylase 
concentrates, J. M. Newton, R. M. Hixon, and N. M. Naylor. (Iowa State 
Col.). {Cereal Ghent., 20 {1943), No. 1, pp. 23-31, Ulus. 1). —In the preparations 
described in the second paper of this series (E. S. R., 83, p. 583), the dry concen¬ 
trate contained from 17 to 27 percent of the extractable /?-amylase present in the 
original soybeans. A method for further purification of the crude soybean /3-amylase 
concentrates gave a preparation which produced 4,580 times its weight of maltose 
in 30 min. at 40° C. The concentration procedure was applied to low-activity mate¬ 
rials with satisfactory concentration and recovery of the ^-amylase. 

The dry amylase preparations were found to retain full activity for 2 yr. in an 
ordinary refrigerator. Heating the ground soybeans for 10 days at 100° did not 
completely inactivate the amylase. The amylase was destroyed by dry heat at 200° 
for 30 min. A sample of soybeans which' had been extracted in a continuous ex¬ 
tractor with trichloroethylene as a solvent, the excess solvent being removed from the 
beans by heating 100°-130° for 60 min., was found to have lost about 70 percent of 
the amylolytic activity. 

Inactivation of alpha- and beta-amylase in aqueous malt extracts, W. J. 
Olson, B. A. Burkhart, and A. D. Dickson. (Univ. Wis. and U. S. D. A.). 
{Cereal Ghent., 20 {1943), No. 1, pp. 126-138, Ulus. 4). —The rate and extent of 
inactivation of the amylase components of malt extracts were measured at 60°, 65°, 
and 70°, and at pH 3.3 and 0° C. Measurements of saccharification of soluble starch, 
of liquefaction of raw starch paste, and of dextrinization of both soluble starch and 
amylodextrin were made in the original and in the partially inactivated extracts. 

Complete inactivation of /3-amylase was not attained at 60° for the maximum 
time studied (90 min.). At 70° the j8-amylase was completely inactivated after 15 
min. treatment, while at 65° approximately 20 min. were required for complete 
inactivation. At pH 3.3 and 0° the loss of dextrinizing or a-amylase activity was 
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extremely rapid. The maximum effect was usually obtained in 5 min., with relatively 
little reduction of saccharifying power. Most of such reduction as did occur appeared 
due to loss of a-amylase. A highly significant correlation between starch-liquefying 
power and dextrinizing power was found. These two effects are probably produced 
by the same component of the diastatic system. 

The chemical composition of commercial hybrid and open-pollinated varieties 
of dent com and its relation to soil, season, and degree of maturity (a prelimi¬ 
nary report), D. M. Doty, M. S. Bergdoll, and S. R. Miles. (Ind. Expt. Sta.). 
{Cereal Chem., 20 (1943), No. 1, pp. 113-120, Ulus. 3). —In maturing corn, the 
percentages of protein, fiber, and ash in the grain decreased to a constant value. The 
percentage of fat increased to a value which remained constant or decreased slightly. 
These changes occurred in three hybrids in three seasons. Seasonal variations caused 
variations in the proteip and fat content of corn grain. The protein content was 
also affected by soil type and location. 

There were no significant differences in the chemical composition of more than 40 
commercial hybrids and open-pollinated varieties of dent corn. The composition of 
yellow varieties tested was practically the same as that of white varieties grown 
under the same conditions in the field. 

Reduction of the fermentable carbohydrate content of corn by kiln drsnng, 

S. L. Adams, W. H. Stark, and P. Kolachov (Cereal Chem., 20 (1943), No. 2, 
pp. 260-266, Ulus. 2 ).—Kiln drying of corn was found to result in a 2- to 3-percent 
decrease in alcohol yield, and, under certain conditions, at temperatures of 200® F. 
and above, may result in a decrease of 4 to 6 percent in the alcohol yield. The action 
of heat on the fermentable carbohydrate portion of the grain, although not definitely 
characterized, probably consists in the formation of a certain proportion of unfer¬ 
mentable dextrins. 

Micro milling and baking of small samples of wheat, M. £. McCluggage. 
(Kans. Expt. Sta. coop. U. S. D. A. and State expt. stas.) (Cereal Chem., 20, 
(1943), No. 2, pp. 185-193, Ulus. 2). —The technics here described are not proposed 
as short cuts, and the time required for testing samples by these methods is stated 
to be approximately the same as that for the regular laboratory procedures. Advan¬ 
tages of the micro methods are that only about 1 lb. of wheat is required, as compared 
with the usual 5-lb. sample, and that the regular laboratory wheat grinder is used for 
the milling, thus eliminating the necessity of owning a micro experimental mill, 
which is expensive. It is believed possible to develop small-size fermentation cabi¬ 
nets and baking ovens so that the entire equipment for milling and baking would 
require very small space. These methods are considered of importance to any plant 
breeder who has a few samples to test each year and desires baking information in 
the early stages of development of new varieties of wheat. 

Effects of moisture on the physical and other properties of wheat, II, III, C. O. 
Swanson. (Kans. Expt. Sta.). (Cereal Chem., 20 (1943), Nos. 1, pp. 43-61, 
Ulus. 2; 3, pp. 286-299). —The two papers here dealt with extend an investigation 
previously noted (E. S. R., 87, p. 471). 

II. Wetting during harvest. —In paper 2, the author reports that the most apparent 
effects of weathering were lowering of test weight, decreasing the external vitreous 
appearance and internal vitreousness, depressing the grade, and increasing the per¬ 
centage of the internal mealiness. The percentages of flour from the weathered 
wheats averaged as high as from the nonweathered, without a corresponding change 
in ash. There were no essential differences in the percentages of flour obtained 
from the different wheat grades. The mixograms indicated that weathering lengthens 
the time of dough development, slightly depresses the height of the curve, decreases 
the development angle, and increases the tolerance angle, but decreases the angle 
of weakening. The loaf volumes, adjusted in protein, were larger for the weathered 
than the nonweathered with one exception, in which the curve pattern indicated that 
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the weathered wheat was Chiefkan and the nonweathered was Turkey or Blackhull. 
The larger loaf volumes of the weathered samples were not due to the higher maltose 
values. Differences between averages of nonweathered and weathered were not sig¬ 
nificant. The average maltose value of the flours from six 100-percent-vitreous 
wheats was about one-third higher than the average of the weathered samples. The 
larger loaf volumes obtained from the weathered samples as compared with the 
nonweathered samples were due to changes similar to those which take place in 
aging, and give baking qualities better than those of new wheat. 

The data indicate that weathered wheats which show no other damage are unduly 
penalized by the prevailing grain grading standards. 

III. Degree, duration, and number of wetting treatments. —Paper 3 presents the 
results of (1) wetting wheat to various percentages and prolonging the wetting 
period from 1 to 6 days at laboratory temperatures and 6 days at 45* F.; (2) increas¬ 
ing and decreasing the percentages to which wheat was wetted, with drying between 
wettings; and (3) comparison of the effects of wetting Tenmarq and Chiefkan 
wheats. 

The test weights decreased progressively with the increased percentages of wetting, 
but the rate of decrease was larger with the first additions of water than with the 
later. Neither the duration of storage nor the 45* storage temperature had any 
marked influence. The extent to which wheat was wetted had more influence on 
the decrease in test weight than had the number of times wetted. The comparisons 
between Tenmarq and Chiefkan were inconclusive. It was found that the decrease 
in test weight from wetting is caused by loosening the bran coat and the swelling 
of the endosperm. The swelling of the endosperm changed the internal texture from 
vitreous to semivitreous and mealy. This change was more extensive with the 
increased percentages of moisture but was affected very little by the duration or 
the 45* storage temperature of wetting. The flour yield was not lowered by the 
wetting, nor by the duration or the 45® storage temperature after wetting. The best 
baking results were obtained from the samples wetted the most for short periods. 
The 45° temperature had but little effect on baking values at any of the levels of 
wetting. Wetting affected mixing properties of the flour. The average of the 
measurements of the mixer curves showed an increase in time of development, a 
slight decrease in height, a decrease in the angles of development and weakening, 
and an increase in the angle of tolerance. These trends were in the same direction 
as those observed in studies of damaged wheats, but in most of these samples the 
changes had not proceeded far enough to injure the baking results. 

Studies on treating wheat with ethylene.—I, Effect upon high moisture wheat, 
W. S. Hale, S. Schwimmer, and E. G. Bayfield. (Kans. Expt. Sta. and U. S. 
D. A.). {Cereal Chem., 20 {1943), No. 2, pp. 224-233, Ulus. 4). —Two bins each 
of approximately 325 bu. capacity were filled with relatively uniform wheat of 
high moisture content (17.2 per cent). During filling, one bin was treated with 
ethylene in the proportion of approximately 1 part in 10,000 of air. 

Application of ethylene to the freshly harvested high moisture wheat increased 
the rate of carbon dioxide evolution. The treated wheat did not heat as rapidly 
nor as much as the untreated. The grade of the grain, the percentage germination, 
and the baking performance of the treated samples were superior to thos^ of th^ 
untreated during several months of storage. 

The experiment is held to indicate that although ethylene gas does not prevent 
spoilage of wheat stored with a high moisture content, heating of such wheat may be 
materially retarded. 

The action of glutathione and wheat germ on dough in relation to proteolytic 
enz3nnes in wheat flour, E. Elion {Cereal Chem., 20 {1942), No. 2, pp. 234-250, 
illtts^ 3). —By an anal]fsis of the published work on the subject and new experi- 
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mental evidence, the author supports the theory that the action of oxidizing agents 
as flour improvers is due to inhibition or destruction of proteolytic enzymes and the 
contrary effect of reduced glutathione to an activating influence upon these enzymes. 

Stability of wheat gluten dispersions toward reducing agents in the presence 
of a gluten proteinase, H. S. Olcott, L. A. Sapirstein, and M. J. Blish. (U. S. 
D. A.). {Cereal Chem., 20 {1943), No. 1, pp. 87-97, Ulus. 4 )_.—Gluten dispersions 
in dilute acetic acid may be stabilized by heating for 5-10 min. at 100® C. The 
solubility characteristics of the gluten proteins were not appreciably altered, but an 
enzyme (proteinase) responsible for the instability was destroyed. The proteinase 
was inactivated or inhibited in 10-percent sodium salicylate, but activity was restored 
and the proteinase-induced hydrolysis continued if the salicylate was removed. Re¬ 
ducing agents increased the enzymatic hydrolysis slightly, but they also markedly 
reduced the viscosity of gluten freed from enzyme activity by heat or by the pres¬ 
ence of 10-percent sodium salicylate. 

It is concluded that the primary effect of reducing agents on glutens is a chemical 
one upon the proteins and only secondarily that of etizyme activation, and it is sug¬ 
gested that a similar explanation may be applied to the effect of reducing agents, but 
not necessarily oxidizing agents, on doughs. 

Fractionating and reconstituting techniques as tools in wheat flour research, 
K. F. Finney. (Kans. Expt. Sta. coop. U. S. D. A. and State expt. stas.). 
{Cereal Chem., 20 {1942), No. 3, pp. 381-396, Ulus. 7 ).—Flours of the wheat vari¬ 
eties Chiefkan, Kharkof, and Thatcher were fractionated into starch, gluten, and 
water-soluble fractions. These fractions were thdi recombined in the original and 
in different proportions, and the recombinations, together with the original non- 
fractionated flours, were baked into bread. Gluten fats were also extracted with 
ethanol, with light petroleum, and with ethanol followed by light petroleum. Also, 
the various fractions of some varieties were interchanged before baking. In other 
experiments, the flour protein content of the three varieties was also increased by 
adding varying quantities of their own gluten and in some trials reduced by adding 
starch. 

It was found possible to fractionate flours in this way, to recombine them in their 
original proportions, and to secure bread equal to that made with the original or 
nonfractionated flour within the limits of random error. The recognized differences 
in bread quality between Chiefkan and Kharkof were entirely accounted for by 
differences in their gluten fractions. The fat extracted from Kharkof and Chiefkan 
gluten did not account for any of the difference in their baking quality. Omission 
of the water-soluble fraction from reconstituted doughs of Kharkof flour resulted 
in no reduction in loaf volume or bread quality, but omission of this same material 
from Chiefkan dough resulted in a significant loaf volume reduction. For Thatcher, 
this volume reduction was very large. The water-soluble fractions appeared to con¬ 
tain protein-softening or conditioning materials which vary in quantity or composi¬ 
tion between different varieties. 

The relation between protein content and loaf volume was found substantially 
linear from 7 or 8 percent to at least 20 percent protein, provided enough bromate 
was used, especially at the higher protein levels. The regression coefficient, or 
loaf volume correction factor for protein content, can therefore be applied within 
these limits. Below 7 percent protein the relation was definitely curvilinear, all curves 
meeting at 0 percent protein and aboi^ 275 cc. loaf volume. The regression of loaf 
volume with protein content is different for different varieties and appears to be a 
function of the loaf volume that may be produced by a variety at any arbitrary 
protein level within the range of linearity. One can thus determine the factor for 
correcting the loaf volume of a given sample to a constant protein basis from a 
knowledge of its prptein content ^nd loaf volume and eliminate the need of loaf 
volume data for the variety or sample in question at several protein levels. 
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The eiFect of millroom temperature and relative humidity on experimental 
flour yields and flour properties, E. G. Bayfield, J. E. Anderson, W. F. Geddes, 
and F. C. Hildebrand. (Kans. and Minn. Expt. Stas, et al.). {Cereal Chem., 20 
(1943), No. 2, pp. 149'-171, Ulus. 1). —^The Tenmarq and Kanred varieties of hard 
red winter wheat were milled in duplicate on mills of two specified commercial makes 
at millroom temperatures of 70®, 80®, and 90® F. and relative humidities of 40, 50, 
60, 70, 80, and 90 percent. Determinations of flour yield, granulation, moisture, ash, 
protein, maltose value, and loaf volume were made, and the data were submitted to 
statistical analysis. Flour yield decreased with increasing temperature and humidity, 
the effect of humidity being greater at the higher temperatures. The effect of tem¬ 
perature was greater in the instance of Kanred wheat. Flour granulation tended 
to become coarser with increasing temperature. Increasing humidity increased flour 
fineness in one mill, whereas in the other the most finely granulated flour was 
obtained at 70 percent relative humidity. A more finely granulated flour was pro¬ 
duced by the first than the second mill, and by Kanred in contrast to Tenmarq 
wheat. Flour moisture increased with decreasing temperature and with increasing 
humidity. Flour ash increased with decreasing temperature and relative humidity. 
Flour protein responded to variations in temperatures, humidities, and mills in the 
same manner as flour ash. Maltose value increased with decreasing temperature, 
while the effect of humidity was relatively slight and not consistent. Loaf volume 
was significantly affected by relative humidity, the lowest values being obtained at 
70 and 90 percent. Temperature and mills were without effect. 

Simplified procedures for the determination of thiamine in wheat flours and 
bread by the thiochrome method, D. Guck (Cereal Chem., 21 (1944), No. 2, pp. 
119-126, Ulus. 1). —The Hennessy method, modified slightly by adding alkali before 
the ferricyanide in the oxidation step and by correcting the results for the volume 
of the sample in the extracting medium, was applied to wheat flours and bread. A 
detailed description is given of a simplified procedure as applied to patent, straight, 
clear, low-grade, and enriched flours, and as adapted for whole-wheat flours in order 
to elminate the fluorescent effect of interfering substances. The procedure for bread 
is also given. Results by the Hennessy method are compared with those by the 
simplified method which is based on the British procedures (E. S. R., 88, p. 436). 
The two methods gave results that were in satisfactory agreement providing the 
correction for volume of sample was applied to the Hennessy method. The advan¬ 
tages claimed for the simplified procedure include omission of extraction at elevated 
temperatures and omission of enzyme digestion or base exchange purification; in 
the case of breads, hot extraction and the base exchange step were eliminated. It 
was also shown that methanol increased the rate of destruction of thiamine in 
solution. 

Testing the baking strength of gluten concentrates, T. R. Aitken and J. A. 

Anderson (Cereal Chem., 20 (1943), No. 1, pp. 79-81). —It is shown that the av¬ 
erage difference in loaf volume (70 cc.) of natural flours differing in protein content 
by 1 percent is about twice as great as the average increase (36 cc.) obtained on 
increasing protein content 1 percent by adding a dried gluten preparation. Differences 
in quality among glutens prepared from high-, medium-, and low-protein wheats were 
not demonstrated. It is suggested, however, that “further replication may show that 
such differences exist.” 

The complementary baking properties of Minnesota spring and winter wheat 
varieties, P. P. Merritt and W. F. Geddes. (Minn. Expt. Sta.). {Cereal Chem., 
20 (1943), No. 1, pp. 98-103, Ulus. 1). —^Flours made from Thatcher, a Thatcher 
backcross, and Merit (spring wheats) and from Minturki backcross (a winter wheat) 
were baked with mixing times of 2 and 4 min. and fermentation times of 2 and 3 hr. 
Flour blends containing 25, 50, and 75 percent of the winter wheat flour were made 
with each of the spring wheat flours and similarly baked. 



168 


EXPERIMENT STATION RECORD 


[Vot 92 


The relative strength of the unblended flours, as indicated by the average loaf 
volumes for all treatments, was, in decreasing order, Thatcher, Thatcher backcross, 
Minturki backcross, and Merit. The varieties differed markedly in their response 
to the different baking procedures, however. Merit and Minturki backcross exhibited 
the least differences between the various treatments and Thatcher backcross the 
greatest Loaf volumes of the blends did not appear to be proportional to the cal¬ 
culated values based on the volumes of the component flours, the direction and 
magnitude of the divergences depending to a large extent on the baking procedure. 
Differential baking treatments in variety testing are considered valuable in providing 
an indication of the mixing and fermentation requirements. 

Yeast variability in wheat variety test baking, K. F. Finney and M. A. Bar- 
more. (Kans. Expt Sta. coop. U. S. D. A. and State expt. stas.). (Cereal 
Chem,, 20 (1943), No. 2, pp. 194-200, Ulus. 4 ).—^A uniform sample of flour stored 
at 35® F. produced, over a period of about 4 mo., loaf volumes varying from 855 
to 980 cc., the volume depending on the lot of yeast used. Flours representing a wide 
range in protein content for each of several hard red winter wheat varieties, baked 
with normal and with subnormal yeast in a rich, highly bromated, milk-containing 
formula, gave loaf volume discrepancies, resulting from the use of subnormal yeasts, 
which were greatest at the higher protein levels and in varieties that normally pro¬ 
duce high loaf volume. The degree of variability existing in the yeast used was 
also an important factor influencing the volume discrepancies. The data show that 
distinctly misleading figures may result from failure to consider variation in yeast. 
Normal, fresh yeast was found to retain its baking properties unimpaired for at 
least 18 days when stored at 35®, but by the twenty-seventh day showed definite 
deterioration. 

Adjustments for subnormal yeasts can be made by increasing their concentration 
in the formula in proportion to the degree of subnormality. A uniform and appar¬ 
ently optimum amount of dough development was thus obtained. The authors' pro¬ 
cedure is to test each lot of yeast by making replicate bakes with a uniform lot of 
flour kept for the purpose and to discard all lots of yeast that do not meet predeter¬ 
mined standards. 

Description of mixograms, C. O. Swanson and J. A. Johnson. (Kans. Expt. 
Sta.). (Cereal Chem., 20 (1942), No. 1, pp. 29-42, Ulus. 1 ),—This paper deals 
with proposed descriptive diagrams, mainly an angle determined by the shape of the 
tracing and drawn thereon, which is designated the “development angle." 

Factors which influence the physical properties of dough.—V, Gluten pro¬ 
tein as the main factor affecting the pattern of mixograms, C. O. Swanson and 
A. C. Andrews. (Kans. Expt. Sta.). (Cereal Chem., 20 (1943), No. 1, pp. 61- 
78, Ulus. 6 ).—This is a continuation of a series previously noted (E. S. R., 89, 
P. 20). 

The recording dough-mixer tracings obtained from mixtures of high-protein flours 
with starch, arranged to provide a series of samples of decreasing protein contents, 
differed markedly from those obtained from flours of protein contents the same 
as those of the mixtures. It appeared that the gluten in high-protein and in low- 
protein flours reacts somewhat differently in mixing. Mixer curves made with 
mixtures of finely ground gluten and starch had the same general pattern as had 
those made from mixtures of high-protein flours and starch. The mixing curves 
from Giiefkan gluten and starch had patterns similar to those of the curves obtained 
from Chiefkan flour. Similar results were observed with Tenmarq flour. 

Additions of small but increasing quantities of pyridine produced mixer curves 
similar to those obtained from flours of progressively decreasing protein contents. 
Pyridine added to gluten and starch produced the same general pattern as was ob¬ 
tained from its addition to flours. 
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The mixer curves presented indicate very clearly that gluten-protein is the main 
factor in the determination of patterns and also that a commercial surface-active 
agent which was tested had very little if any effect on the starch. The reduction of 
the interfacial tensions in the dough by the surface-active agent appeared to be a 
factor in promoting interspreading among the starch granules and intrapenetration 
of the water into the protein micelles or gluten particles. The starch was found 
to have very little if any influence on the main mixer curves patterns. 

The prediction of loaf volume of hard red spring wheat flours from some prop¬ 
erties of mixograms, R. H. Harris, L. D. Sibbitt, and O. Banasik. (N. Dak. 
Expt. Sta.). (Cereal Chem., 20 (1943), No. 2, pp. 211-223, Ulus. 5). —Data com¬ 
puted from certain properties of recording mixer curves made from 30 samples of 
8 varieties of hard red spring wheats were correlated with the loaf volumes obtained 
following 2- and 3-hr. fermentations. Similar data yielded by flour-water doughs 
were also examined. The curve properties considered were (1) cosine of the angle 
of dough development, or angle (a) which the ascending portion of the curve makes 
with the horizontal; (2) sine of the angle of decline of the curve, or angle (/?) 
which the descending portion of the curve makes with the vertical drawn through 
the curve peak; (3) length in millimeters of the horizontal line between the point 
where it is cut by the tangent to the ascending curve and the vertical line dropped 
from the midpoint of the distance representing dough stability; and (4) height in 
millimeters of the peak of the curve from the base line. These factors were com¬ 
bined in an equation to yield a value indicative of the loaf volume of the flour 
under examination. In this equation, the loaf volume (V) is expressed as = 
K(cos a-sin p)AB X BC, in which BC is the height of the curved peak above the 
base line and AB is the length of the tangent to the ascending portion of the curve 
from the base line to peak. 

A high correlation between the calculated and aqtual loaf volume was found when 
the curves were made from doughs containing the usual baking formula and mixed 
and fermented 3 hr. in the same manner as for baking bread. This correlation 
was large enough to render possible the prediction of actual loaf volume by the 
equation. The length of line between the tangent to the rising curve and the vertical 
through the midpoint of dough stability was related to a lesser degree with loaf 
volume. The other curve properties considered had little or no relationship to loaf 
volume. When the doughs were fermented for shorter periods than 3 hr., the rela¬ 
tionship between actual and calculated loaf volume disappeared. The values calculated 
from curves made from doughs following 2, 1, and 0 hr. of fermentation were found 
to have no significant correlation with the actual loaf volumes of the flours obtained 
from either 3 or 2 hr. of fermentation. Mixer curves made from doughs containing 
the malt-phosphate-brornate-formula ingredients showed wheat varietal differences 
more distinctly and were easier to interpret in terms of curve properties studied. 
Band width was increased. 

A nomograph for cereal laboratories, T. S. Leary and F. F. Farley. (Iowa 
State Col.). (Cereal Chem., 20 (1943), No. 1, pp. 139-140, Ulus. 1). —Two lines 
diverging from a common point are ruled to represent percentages of protein on the 
upper side of each line, on the moist and the moisture-free basis, respectively; 
the gradations on the under sides of the two lines representing the percentage of 
ash, of fat, or of fiber on the moist and on the moisture-free basis, respectively. 
The third line is so placed and inclined that by joining the point of origin of the 
other two lines to the point indicating the percentage of moisture on the third line 
and placing one side of a right-angled triangle along the straight edge, the other 
side of the right angle will intersect the percentage on the moist basis on the upper 
and the percentage on the dry basis on the lower of the two diverging lines. 



170 


EXPERIMENT STATION RECORD 


[Vol. 92 


Electronic microscopy, V. K. Zworykin and J. Hillier (Sci. Mo., 59 {1944), 
No. 3, pp. 165-179, Ulus. 18). —The authors present a brief survey of this rapidly 
growing science. It is shown how the electron microscope can be employed to extend 
the usefulness of the light microscope in almost every field where the latter is applied. 
Some of the auxiliary types of electronic equipment being developed around the 
electron microscope are briefly described. After 3 yr. of intensive research by 
what is still a relatively small group of workers, this instrument is “slowly but 
surely being established in its true role—that of a high-powered aid to our vision. 
It is only when the electron microscope is used as a visual guide to and a check 
on the complete investigation of a problem that its maximum value to science is 
realized.” 

A closed cell for electron microscopy, I. M. Abrams and J. W. McBain 
(Science, 100 (1944), No. 2595, pp. 272-274, Ulus. 1). —For many purposes it is 
desirable to study a specimen in its original medium without desiccation and passible 
alteration; a simple closed chamber for such use is here described and its construc¬ 
tion illustrated by line drawings. 

Improvmg smear technics by the use of enzymes, S. L. Emsweller and N. W. 
Stuart. (U. S. D. A.). (Stain TechnoL, 19 (1944), No. 3, pp. 109-114, Ulus. 2). 
—The method described for securing spreading of large meiotic chromosomes con¬ 
sists in treating a piece of fixed anther thoroughly washed in water in. a 1 percent 
solution of Clarase—a proprietary enzyme complex—or in an extract prepared by 
grinding the contents of flask cultures of certain fungi (Aspergillus niger, Chaeto- 
mium globosum, Metarrhizium sp.) with quartz sand in a mortar containing 10 cc. 
of a sodium acetate buffer, pH 5. This treatment destroys some of the elasticity 
of the cytoplasm so that the chromosomes remain spread out when light pressure 
is exerted on the cover slip. The usual stain technic is then employed. 

A simple nuclear stain and Staining technique for Helminthosporia, G. K. 
Parris. (Va. Truck Expt. Sta.). (Phytopathology, 34 (1944), No. 7, pp. 700- 
702). —^Considerable difficulty has been experienced with retention of Helmintho- 
sporium material on a cover slip or slide during staining procedures preparatory 
to microscopic examination. This note gives the detailed technics for inducing 
sporulation and for staining and preparation of microscope slides; with certain 
modifications the methods should be adaptable to other fungi. 

A differential stain for rubber in guayule, F. T. Addicott. (U. S. D. A.). 
(Stain TechnoL, 19 (1944), No. 3, pp. 99-102). —The schedule detailed, combining 
an intense blue stain for rubber with sharply contrasting red counterstains, was found 
satisfactory for use in an anatomical study of rubber deposition in guayule. 

Oil blue NA as a stain for rubber in sectioned or ground plant tissues, R. T. 
Whittenberger. (U. S. D. A.). (Stain TechnoL, 19 (1944), No. 3, pp. 93-98). 
—Oil blue NA (Calco), coloring rubber bright blue, is reported to have been used 
effectively in studying the distribution of rubber in several plant species; detailed 
procedures are given for its use on fresh or fixed sections and in milled or ground 
tissues. A microscopic technic is also presented whereby it is possible to determine 
approximately the relative proportion of dispersed and coagulated rubber latex in 
unstained tissues. 

A dry ice freezing unit for rotary microtomes, M. Nickerson (Science, 100 

(1944), No. 2591, pp. 177-178, Ulus. 1). 

AGRICULTURAL METEOROLOGY 

Twenty-five years progress in meteorological science, F. Mahaffy (Jou/r. 
Roy. Astron. Soc. Canada, 37 (1943), No. 8, pp. 319-332). —An address summarizing 
the high points of progress. 
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Observation methods for reliable meteorological data» S. P. Fergusson 
(Amer. Met. Soc. Bui., 25 (1944), No. 7, pp. 289-298, Ulus. J6).—This discussion 
considers the effects of changes in exposure on wind and precipitation records, expo¬ 
sure of thermometers and hygrometers, self-registering thermometers v. thermo¬ 
graphs, desirable improvements in thermometers, and hygrometry; temperature, dew 
point, vapor pressure, and relative humidity; and barometry, recording instruments, 
anemometry, ombroscope, improved pole-star recorder, state of the sky, and symbols 
for clouds. 

Weather trends indicated by degree-day study, R. Little (Heating and Ven¬ 
tilating, 41 (1944), No. 4, pp. 63-66, Ulus. 7). 

The effect of vertical motion on local temperature and pressure tendencies, 

H. A. PANorsKY (Amer. Met. Soc. Bui., 25 (1944), No. 7, pp. 271-275, Ulus. 2). 
—It is often assumed that temperature tendencies aloft and differences in pressure 
tendencies between fixed levels can be computed from analysis of pilot balloon obser¬ 
vations alone, the assumption involved being that horizontal advection is the prin¬ 
cipal cause of local warming and cooling in the free atmosphere. This assumption is 
here tested, with the tentative conclusion that the effect of vertical motion and 
other factors on temperature and pressure tendencies is almost equally as large as 
the effect of horizontal advection. Two methods of estimating vertical velocities 
are suggested. 

Horizontal convergence and its relation to condensation processes, S. M. 

Neamtan (Amer. Met. Soc. Bui., 25 (1944), No. 6, pp. 223-229, Ulus. 2). —Fre¬ 
quent references are found in meteorological literature to the idea that horizontal 
convergence favors condensation, and from time to time the word ‘‘convergence” 
appears in a forecast as an explanation of the existence of clouds, fog, or precipitation. 
The author attempts to show that the explanation commonly given of the relation 
between convergence and condensation is inadequate and presents data for establish¬ 
ing the relation on a more rigorous basis. 

Snow melting and evaporation, A. R. Croft. (U. S. D. A.). (Science, 100 
(1944), No. 2591, pp. 169-170). —Melting and evaporation of snow during the winter 
and spring seasons on the high mountains and plateaus of the Intermountain region 
are of considerable interest because they have a direct bearing on the timeliness, 
rate, and amount of stream flow made available during the rest of the year for 
irrigation, power, and other purposes. To augment the meager knowledge of these 
phenomena, preliminary studies of snow melting and evaporation were conducted 
at elevations of 8,700-10,000 ft. on a portion of the Wasatch Plateau in central 
Utah during the snow-melting season of 1942; some of the results are here briefly 
summarized. 

Sstudios acerca de la medida de la evaporacion [Studies on measurement of 
evaporation], W. C. Thornthwaite (Rev. Soc. Estud. Astron. y Geofis. [Mexico], 
2. ser., 4 (1944), No. 13, pp. 29-35). 

Evaporation at Portland, Maine, R. L. Day (Amer. Met. Soc. Bui., 25 (1944), 
No. 6, pp. 254-255). —Data for 2 yr. are presented. 

A method of measuring rainfall on windy slopes, G. L. Hayes (Mo. Weather 
Rev. [U. S.], 72 (1944), No. 5, pp. 111-114, Ulus. 2). —Conventional methods have 
proved inadequate for measuring rainfall on wind-swept mountain slopes, but a high 
degree of accuracy was found through use of sloped-orifice gages in pit exposure. 
It is believed that numerous rainfall measurements now made by the older technic 
could be made much more accurately by the methods here described. For example, 
in the selected storms considered during this study the conventionally installed gage 
at the windy 5,500-ft. south-slope station caught as little as 50 percent of the catch 
of the sloped-orifice pit-exposed gage; ‘‘measurements under such conditions by con¬ 
ventional installations can scarcely be sound aids to fire-control management” 
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Racer’s storm (1837), with notes on other Texas hurricanes in the i>eriod 
1818-1886, S. W. Geiser (Field and Lab,, 12 (1944), No. 2, pp, 59-67). 

Notes on the small tornado of May 24, 1941, at Brookline, Mass., S. Paguuca 

(Amer. Met Soc. But, 25 (1944), No. 6, pp. 251-254, Ulus. 2).—K comment by 
J. H. Conover is included. 

Hurricane 1944 (Forest and Park News, 8 (1944), No. 6, pp. 1, 4).—A note on 
damage to shade and woodland trees on Cape Cod and in Plymouth and Bristol 
Counties, Mass. 

Cloud and weather atlas, H. D. Grant (Nezv York: Coward-McCamm; Tor¬ 
onto: Longmans, Green & Co., 1944, pp. 294-\-, Ulus. 175). —^According to the 
foreword, by J. H. Kimball, “this atlas has been prepared with a view of aiding ob¬ 
servers in the identification of the several cloud forms according to the International 
System of Qassification. It is presented with the twofold purpose of stimulating 
interest in cloud study and of providing a compact volume of popular and practical 
interest.” 

When American seasons begin, S. S. Visher (Sci. Mo., 59 (1944), No. 5, pp. 
362-269, Ulus. 10). —This article presents nine original maps showing the dates of 
the beginning of various temperature seasons, based on the official computations of 
the daily normal temperatures, the average of day and night, for a 48-yr. period 
for 160 well-distributed Weather Bureau stations. The temperature limits selected 
to indicate the dates of the beginning of the seasons are those appearing appropriate, 
according to common opinion; as agreement is incomplete, however, alternative limits 
are presented in some instances. 

Monthly Weather Review, [March-July 1944] (Mo. Weather Rev. [U. S.], 72 
(1944) Nos. 2, pp. 62-88, Ulus. 48; 4, pp. 89-109, Ulus. 15; 5, pp. 111-124, Ulus. 12; 
6, pp. 125-154, Ulus. 12; 7, pp. 155-170, Ulus. 10). —In addition to meteorological, 
climatological, solar radiation, and sunspot data in each number and the paper ab¬ 
stracted on page 171, No. 3 contains a contribution on Maps of Percentage Fre¬ 
quencies of Very Dry, Moderate, and Very Wet Months, by S. S. Visher (pp. 
63-70), and The Hail-Thunderstorm Ratio, by A. L. Shands (pp. 71-74) ; No. 4, 
Note on Advective Pressure Changes, by R. D. Elliott (p. 89) ; and No. 6, Nomo¬ 
graphs for the Solution of Psychrometric Problems, by E. Berl and G. A. Sterbutzel 
(pp. 135-137). 

Sinopsis meteorol6gica del ano 1942 [Summary of meteorological observa¬ 
tions at the Estacion Exp. de Riego, Uruguay, for 1942], J. Tiscornia (Univ. 
Repub. [Montevideo], Rev. Facult. Agron., No. 25, (1944), pp, 51-89, Ulus. 5). 

A speculative interpretation of mid-Pacific weather, August 1-15, 1940, S. B. 
Jones (Amer. Met. Soc. But, 25 (1944), No. 6, pp. 220-244, Ulus. 8). 

Climate and the energy of nations, S. F. Markham (London and New York: 
Oxford Univ. Press, 1944, rev. and enl., pp. 2J6+, Ulus. 14). —^The author’s “in¬ 
quiries into climatic, health, and energy factors have led to conclusions set out 
here, and these are then translated into terms of national assessments.” The book 
does not pretend to have discovered all the causes of great civilizations, but it is 
hoped that it “will shed light on one cause—that of climate and man’s growing control 
of it.” 

Climate^ weather, and man, D. Brunt (Endeavour [London], 3 (1944), No. 11, 
pp. 87-97, Ulus. 6). 

Climatological data for the United States by sections, [1943] (Washington: 
U. S. Dept Com., Weather Bur., Climat. Data, 20 (1942), Nos. 1-12, [about 240 
pp., 9 Ulus, each]; 12, pp. [290], Ulus. 33). —Nos. 1-12 contain the usual brief sum¬ 
maries and detailed tabular statements of climatological data for each State for Janu¬ 
ary to December, respectively. No. 13 summarizes for each State the data for 
each month of 1943 and for the year as a whole. 
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Notas sobre a climatologia do Estado do Ceard [Notes on the climatology of 
the State of Ceara, Brazil], A. J. de Souza {BoL Min, Agr. [Brazil], 32 {1943), 

No. 6, pp. 49-65, Ulus. 8). 

The yield of streams as a measure of climatic fluctuations, W. G. Hoyt and 
W. B. Langbein {Geog. Rev., 34 {1944), No. 2, pp. 218-234, Ulus. 4).—Tht 
many records of stream flow now available not only provide information on water 
supplies but also a register of the related climatic factors. To those interested in 
climatic fluctuations or in defining relations between climatic elements and dependent 
geographic factors, analysis of the stream-flow records may furnish a valuable side 
light. To meet such interests, the results of analyses of more than 4,000 station- 
year records at selected gaging stations are here presented in a series of maps showing 
for the United States and Canada the percentage of normal stream flow year by 
year for 1911-42 and in tables the wet and dry indexes on an areal basis for the 
5 wettest and 5 driest years. 

A climatic discontinuity in the areal correlation of annual precipitation in the 
Middle West, E. E. Foster {Amer. Met. Soc. Bui., 25 {1944), No. 7, pp. 299-306, 
Ulus. 4). —This study was initiated in an attempt to determine the correlation of 
annual precipitation between Omaha and nearby Nebraska stations. Although the 
data introduced are not as complete as deemed desirable and there are more detailed 
correlations that should be worked out, the conclusion seemed inescapable that a 
relatively abrupt decrease in the values of the correlation coefficients marks the real 
climatic discontinuity found. 

Annual growth of pines in the San Juan Basin, Colorado, as related to pre¬ 
cipitation and streamflow, A. D. Moinat {Tree-Ring Bui, 10 {1944), No. 4, pp. 
29-30, Ulus. 1). —Although it was impossible to derive climatic details from even 
more intricate tree-ring studies, it is concluded from the data presented on Pinus 
ponderosa that the climate of this basin has not differed greatly during the past 
400-500 yr. from that covered by current weather records. 

Correlation of microclimatic factors with species distribution in Shenk’s 
woods, Howard County, Indiana, R. C. Friesner and C. M. Ek {Butler Univ. 
Hot., 6 {1944), Papers 9-14, pp. 87-101, Ulus. 1). —This is an analysis of a remnant 
of the primeval forest in which certain microclimatic factors seem to show a sharp 
if not causal correlation with the distribution of both woody and herbaceous plant 
species. 

A new method of studying crop-temperature relationships, G. L. McColm 
{Utah Acad. Sci., Arts, and Letters, Proc., 19-20 {1941-42 — 1942-43), p. 24). —An 
abstract. 

Los insectos y el clima en Colombia (gui6n para un proyecto de investiga- 
ci6n) [Insects and climate in Colombia (guide to an investigational project)], 

L. M. Murillo {Rev. Nac. Agr. [Bogotd\, 38 {1944), No. 479, pp. 25-28, Ulus. 1). 
—With an accompanying map. 


SOILS—FERTILIZERS 

A catenary arrangement of the soils of Maryland, R. P. Thomas, A. W. 
Specht, and H. B. Winant. (Univ. Md.). {Soil Sci. Soc. Amer.^ Proc., 7 
{1942), pp. 487-495). —A remapping having led to a practically quadrupled number 
of series names and created much confusion, the authors developed, for Maryland 
conditions, a chart or diagram of the soil series according to the parent material, 
drainage, and mode of formation. It is believed that this chart helps those working 
with these soils and shows the relationships among the different soil series. It is 
also suggested that much of the confusion caused by the detailed mapping might be 
overcome by a different method of selecting the soil series name. 
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Soil moisture in relation to plant growth, P. J. Kramer (Bot, Rev., 10 (1944), 
No. 9, pp. 525--559). —A comprehensive review of the problem, listing 108 references. 

Soil management in relation to water penetration, M. R. Huberty. (Calif. 

Expt. Sta.). (Calif. Citrog., 29 (1944), No. 7, pp. 178-179, Ulus. 2). —Considera¬ 
tion is given to the tillage operations, fertilizers, and soil amendments, and their 
effect on soil compaction, since soil compaction is directly related to soil structure 
and determines the rate of water entry into the soil. In order to avoid compaction 
during cultivation, the operator should select a time when soil moisture conditions 
are such as to support the equipment being used. When applying ammonium sulfate 
or sodium fertilizers, it is a good practice to apply a number of light applications 
rather than a large single application. However, should poor penetration result 
from the applications of these fertilizers, improvement can generally be accom¬ 
plished by the addition of organic matter or calcium, or both. 

Soil movement as affected by slope, discharge, depth, and velocity of water, 
J. F. Lutz and B. D. Hargrove. (Coop. U. S. D. A.). (North Carolina Sta. 
Tech. Bui. 78 (1944), pp. 22, Ulus. 13). —By means of a constructed water channel, 
illustrated in detail, laboratory studies were conducted using various-sized separates 
and various slopes and amounts of water to determine the relation between (1) slope, 
depth, and velocity, (2) slope and carrying capacity, and (3) depth and carrying 
capacity simulating a field plat undergoing sheet erosion. It was found that the 
discharge for any slope was equal to the product of depth and velocity. The velocity 
required to move a soil particle was not constant for all slopes, but varied with 
discharge, depth, and slope. In general, as the slope increased, depth decreased, 
thereby causing an increase in the velocity required to move the particles. The 
velocity required to cause initial movement of soil particles increases according to 
a fifth-degree equation as slope increases. This is contrary to general belief, but 
is explained on the basis of decreasing depth with increasing slope. Depth of flow 
is an important factor influencing initial movement and relative loss of soil particles. 
Since discharge of water is a linear function of velocity and slope, and since velocity 
is a function of discharge and slope, it follows that depth and velocity can be calcu¬ 
lated for any given values of slope and discharge. Loss of the various particles is a 
function of slope and discharge, and the relative values of each factor vary with the 
size of particles. The greatest loss of soil occurs when the point of maximum 
velocity is at depths (from the surface upward) between the radius and diameter 
of the particles. The absolute values obtained in the laboratory probably would not 
apply directly to field conditions; however, they should apply relatively. Some 
mechanical analyses of eroded material from various-textured soils indicate that 
they do. 

Moisture retention by some irrigated soils as related to soil-moisture tension, 

L. A. Richards and L. R. Weaver. (U. S. D. A.). (Jour. Agr. Res. [U. S.], 
69 (1944), No. 6, pp. 215-225, Ulus, 8). —A study of soil-moisture retention was 
made on 71 southern California soils by using porous ceramic and cellulose mem¬ 
branes. It was found that for 64 of the soils the 15-atmosphere (atm.) percentage 
lies in the wilting range. The soil-moisture tension at first permanent wilting for 
sunflowers was found for the majority of the soils to lie in the 7- to 9-atm. range. 
The soil-moisture tension at ultimate wilting was below 30 atm. for all but 3 of the 
soils, and 17 out of 24 soils tested underwent permanent wilting in the range from 
20 to 30 atm. The moisture equivalent is the average value over approximately the 
0.1- to 1.0-atm. tension range for a moisture-retention curve that takes into account 
centrifuge packing effects. Tensiometer, suction-plate, pressure-plate, pressure-mem¬ 
brane, or centrifugation apparatus may be used for determining equivalent negative 
pressure or soil-moisture tension; but, without disregarding osmotic effects, none 
of these can be used for determining free energy, or pF, if the latter is to be taken 
as a free-energy scale as originally proposed. 
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Are Utah farmers depleting their soils? D. W. Thorne {Farm and Home Sci. 
[Utah Sta.], 5 (1944), Nd. 3, pp. 16-17, Ulus. I).—The results of a study by soil 
management students of the Utah College as to the balance of nutrients in the soils 
of their farms as related to cropping and fertilizer practices indicated that farmers 
in the region are removing essential plant nutrients from the soil in much greater 
quantities than they are being returned. A suggested program of soil management 
for a favorable soil balance is presented for irrigated farms. 

Some relationship between soil type and fertility needs of Utah soils, H. B. 
Peterson. (Utah Expt. Sta.). (Utah Acad. Sci., Arts, and Letters, Proc., 19~ 
20 (1941-A2 — 1942-43), p. 4 ).— The abstract presents the need for determining 
the fertility requirements of Utah soils and presents information that has been- 
secured regarding certain soils over a period of years. 

The role of microorganisms in soil conservation, T. L. Martin and D. A. 
Anderson (Utah Acad. Sci., Arts, and Letters, Proc., 19-20 (1941-42 — 1942-43), 
t^p. 4-5). —Different kinds of organic matter were allowed to decompose, and at 
20-day intervals the amounts of sugar, hemicellulose, cellulose, and lignin were 
determined. The different kinds of molds present were determined at 10-day in¬ 
tervals. The results seem to show that when the organic matter is first added to the 
soil Rkisopus and Mucor grow most readily. As the decomposition continues, 
Penicillia and certain Aspergilli develop more readily. Later, when there is a high 
percentage of lignins present, the dark-colored molds such as Cladosporium, 
Alternaria, and Trichothecium specifically predominate. These different molds were 
found to have a marked effect on soil aggregation. The Cladosporiwn was most 
effective, followed by the dark olive green A.spergUlus, then the Penicilliwn, Mucor, 
and Rhisopus, in the order named. 

Inhibitory plant growth factors in partially sterilized soils, R. R. Robinson. 
(U. S. D. A.). (Jour. Amer, Soc. Agron., 36 (1944), No. 9, pp. 726-739, Ulus. 3). 
—Heavy applications of phosphate were effective in eliminating the deleterious etYecl 
of steam sterilization on certain soils. Even though pliosphate was effective in cor¬ 
recting the difficulty, it was found that a deficiency of phosphate from fixation was 
not the cause of the inhibited growth. The trouble was thought to be due to a 
toxic concentration of some substance. Although this substance has not been identi¬ 
fied, the evidence indicates that it is not nitrate, nitrite, ammonia, manganese, 
aluminum, iron, chloride, sulfate, or total soluble salts. 

The duration of the incubation jieriod was of minor consideration as compared 
with the temperature of incubation, dlie critical temperature appeared to be some¬ 
where between 40° and 45° C. for a soil incubated wet. For a dry soil it was .some¬ 
what higher. In steam-sterilized .soil, plant growth was about the same whether the 
soil was wet or dry during sterilization. Inoculation of heat-treated soil with un¬ 
treated soil had little immediate effect on plant growth but very materially shortened 
the duration of the inhibiting effect. Of the crops tested, Ladino and red clover were 
particularly sensitive to injury; tomato, barley, and corn were intermediate; and 
ryegrass and buckwheat were not injured. 

Absolute values in fertilizer experiments, O. W. Willcox (Jour. Amer. Soc. 
Agrotk, 36 (1944), No. 6, pp. 480-486, Ulus. 2 ).— Another example of the use of 
the standard yield diagram in the interpretation of field experiments is presented 
and discussed. The author presents practical objections to the statistical method 
in the evaluation of results from certain agronomic experiments. 

Factors affecting determination of acid- and base-forming quality of ferti¬ 
lizers, H. R. Allen and L. Gault. (Ky. Expt. Sta.). (Jour. Assoc. Off. Agr. 
Che7n., 27 (1944)^ No. 1, pp. 171-177). —The investigation of acid- and base-forming 
quality of fertilizers was concerned with the relationship between the amount of 
dolomite and the amount of excess acid required to neutralize the dolomite, com- 
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parison of molar and 0.5 M sodium carbonate in the determination, comparison of the 
effect of ashing temperatures of 500° and 600° C, and the recovery of added coarser- 
than-20-mesh dolomite in mixed fertilizers as affected by sampling. 

The effect of liming materials upon the solubility of potassium compounds in 
the soil, W. H. MacIntire. (Tenn. Expt. Sta.). (Amer, Fert, 99 (1943), No. 
13, pp. 7-9, 24, 26). —Twenty-three yr. of lysimeter studies are presented on the 
amount of potassium leached from Cumberland silt loam when treated with lime¬ 
stone, dolomite, burnt lime, and burnt magnesia. The four liming materials caused 
a repression in the outgo of potassium in teachings during the first 12 yr. when only 
the liming material was added to the soil. Adding 166 lb. of potassium each year 
for the next 11 yr., for a total of 1,826 lb., resulted in a recovery of 1,138 lb. from 
the unlimed soil. The recovery of potassium from the unlimed soil was substan¬ 
tially greater than from the four liming materials. Potassium recoveries obtained 
were markedly repressed from acid Hartsells fine sandy loam when treated witli 
limestone or dolomite. The repressive effect prevailed whether the potassium was 
added as nitrate, chloride, or sulfate. 

In another study where burnt lime, magnesia, precipitated calcium carbonate, 
magnesium carbonate, 100-mesh limestone, 100-mesh dolomite, and 100-mesh mag¬ 
nesite were used at rates of 8-, 32-, and 100-ton equivalences of CaO, it was found 
that each liming material resulted in a decrease in the amount of potassium leached. 
The results thus indicate that heavy additions of any liming material will exert a 
repressive effect upon the solubility of the potassium content of the limed zone of 
the soil. 

Susceptibility of exchangeable potassium in Hawaiian soils to loss by leach¬ 
ing, A. S. Ayres. (Hawaii Expt. Sta.). (Hawaii Planters' Rec. [Hazmii. Sugar 
Planters' 48 (1944), No. 2, pp. 83-92, Ulus. 2). —This report covers a labora¬ 
tory study of the effect of intensive leaching of four Hawaiian soils on soil potash. 
The soils were so selected as to differ widely in exchangeable potassium. Increased 
potassium leaching resulted when the samples were air dried. With soils having a 
high initial content of exchangeable potassium, the susceptibility of iK)tassium 
leaching decreased with decreasing level of potassium in the soil. Greater losses 
of potassium were found to be associated with high initial levels of potassium 
saturation. Potassium lost from the soils ranged from 200 to 1,850 lb. of KaO 
per acre-foot of soil. Levels of exchangeable potassium were reduced by leaching 
to from 30 to 80 percent of the original values. 

Effect of waste sulfite liquor on aggregation of soil particles, R. B. Alderfer, 
M. F. Grikbins, and D. E. Haley. (U. S. D. A. and Pa. Expt. Sta.). (Indus, 
and Engin. Chem., 36 (1944), No. 3, pp. 272-274). —It has been estimated that the 
annual discharge of waste sulfite liquor in the United States is about 27 million tons, 
which means approximately 1,500,0(X) tons of lignin. In view of this potential source 
material, investigation was made of the effect of this waste material on soil structure 
and plant growth. The careful use of sulfite liquor gave a marked increase in the 
number of water-stable granules. The workers point out that “if this material is to 
be used as a soil amendment, the quantity to apply must be watched carefully, and 
intimate mixing with the soil particles must be insured. A few weeks at least should 
elapse before crops are seeded on soil so treated, in order to provide a suitable in¬ 
terval for soil organisms to decay the less resistant materials. To insure more* 
rapid and thorough decomposition of these materials, the addition of an ample 
quantity of a well-balanced fertilizer mixture should precede the treatment. This 
mixture should carry from 40 to 60 lb. per acre of readily available nitrogen when 
the equivalent of 5 tons of dissolved solids are used.’* 

Plant culture and other studies with some guanidine compounds, B. E. Brown. 
(U. S. D. A.). (Jour. Amer. Soc. Agron., 36 (1944), No. 9, pp. 760-767).—The 
nutrient values of diguanidine phosphate, triguanidine phosphate, diguanidine sulfate. 
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and dicyanodiamide, which have been suggested as possibly possessing fertilizer 
value, are reported. Pot-culture experiments were conducted with millet, oats, 
and wheat. The guanidine salts were employed in greenhouse studies in different 
quantities, namely, 40, 80, 120, and 160 lb. per acre in 2-8-8, 4-8-8, 6-8-8, and 8-8-8 
nutrient mixtures. Compared with a no-nitrogen mixture, 0-8-8, the nitrogen of the 
guanidine compounds proved to be fairly effective at the 40- and 80-lb. rates, but 
lowered the yields of all indicator crop plants when stepped up to 120 and 160 lb. 
of nitrogen per acre. These findings indicate that any attempt to use the guanidine 
salts as nitrogen sources would have to be made cautiously and limited to probably 
not more than 80 lb. of nitrogen per acre. In comparing the millet, oats, and 
wheat yields obtained with the guanidine salts with those from the urea and the 
ammonium sulfate-sodium nitrate-dried blood mixtures, the guanidine compounds 
generally were less effective throughout than the standard nitrogen sources. Nitri¬ 
fication and ammonification studies indicated that guanidine compounds and 
dicyanodiamide were not easily broken down. 

Inspection of fertilizers, E. J. Deszyck and J. J. Havern {Rhode Islm3 Sta. 
Arm. Fert. Cir., 1944, pp. 24). —This publication presents the usual analyses of 
fertilizers, for the 1943 season, according to the provisions of the Rhode Island 
inspection law. The text is by J. B. Smith. 
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Agar resources of the South Atlantic and East Gulf coasts, H. J. Hu mm 
(Science, 100 (1944), No. 2593, pp. 209-212). —Following the author’s preliminary 
announcement in 1942 (E. S. R., 88, p. 174), commercial agar production has 
become a reality during the past year along the North Carolina coast. The most 
abundant red alga of the region— Gfacilaria confervoides —is now being harvested, 
dried, and sold by fishermen to processing factories; about 150,000-200,000 lb. of 
dry weed are estimated to have been gathered (Aug. 1, 1943 to Jan. 1, 1944), 
with a potential agar yield of 60,000 lb. or more, depending on cleanliness, yield, 
and thoroughness of extraction. Though not identical with that of Gelidium from 
California and Japan, the material from this alga is sufficiently similar to be 
referred to as agar. Gracilaria agar is more variable in temperature of gelation 
and usually somewhat higher than Gelidium agar. Although a recent coastal 
survey (1942-43) from the Eastern Shore of Maryland to Key West, Fla., revealed 
some agar-bearing resources in addition to that above noted, the region from 
Beaufort to Atlantic, N. C., seems to be the most valuable yet discovered on the 
Atlantic coast. Detailed results of this survey are presented, including experimental 
studies of other species of seaweeds encountered. 

Air filters for control of air-bome bacteria, J. M. Dalla Valle (Heating and 
Ventilating, 41 (1944), No. 4, pp. 54-59, Ulus. 3). 

Slime-producing coliform and coliform-like bacteria, J. R. Sanborn. (N. Y. 
State Expt. Sta.). (Jour. Bad., 48 (1944), No. 2, pp. 211-217). —The slimes pro¬ 
duced by coliform bacteria in pulp, paper, and paperboard mills are formed by 
mucoid varieties of Aerobader aerogenes, A. cloaceae, and Escherichia ^coli, with 
numerous intermediates. Examinations of 175 samples of such slimes showed 
A. aerogenes to be the principal organism present in 35, A. cloaceae in 59, and 
E. coli in 6 percent of the samples. Nonmucoid coliform bacteria were more 
readily controlled by chemical agents than the mucoid variants; slime-forming 
organisms developing in pulp and paper systems may ordinarily be killed with 
chlorinated water carrying a Cl residual of 1-2 p. p. m. Lethal activity may be 
considerably increased by suitable combinations of effective chemicals such as 
selected groups of chlorinated phenols. A number of compounds—including 
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trichlorophenate fractions, metallic salts of chlorinated phenols, chlorinated 
isopropyl phenols, and alkyl derivatives of halogenated phenols—have proved useful 
in controlling coliform growths. 

Substitution of th 3 miine for “folic acid” in the nutrition of lactic acid bacteria, 

J. L. Stokes {Jour. Bact., 48 {1944), No. 2, pp. 201-209, Ulus. 3). —Thymine and 
its nucleoside, thymidine, substituted for folic acid in the growth of Streptococcus 
lactis R and related lactic acid streptococci, but at least 5,000 times more thymine 
was required than folic acid. Thymine possessed a high biological specificity, a large 
number of pyrimidine, purine, nucleic acid, and similar compounds being inactive. 
Adenine was necessary for maximum growth of S’, lactis with either thymine or 
folic acid; guanine or xanthine could substitute for adenine but were less effective. 
Folic acid could not be detected in streptococcus cells grown in thymine medium. 
Similar results were obtained with three species of folic acid-requiring lactobacilli, 
but replacement of folic acid by thymine here was only partially effective. The 
theory is advanced that folic acid participates directly or indirectly as a coenzyme 
in th^ synthesis of thymine or a related compound in the lactic acid streptococci. 

Enzyme formation and polysaccharide s 3 mthesis by bacteria.—II, Polysac¬ 
charide formation by Rhizobium radicicolum strains, H. G. Bray, E. Schluch- 
TERER. and M. Stacey {Biochem. Jour., 38 {1944), No. 2, pp. 154-156).—\\\ tlie 
examination of various strains of this root nodule bacterium, Clover Bartel A was 
found most efficient for large-scale production. Experiments on methods for 
eliminating agar impurities indicated that use of cellophane was most satisfactory 
as to yield and purity of the polysaccharide formed. 

Selective reversible inhibition of microbial growth with pyrithiamine, D. W. 
Woolley and A. G. C. White {Jour. Expt. Med., 78 {1943), No. 6, pp. 489-497 ; 
also in Rockefeller Inst. Med. Res. Studies, 125 {1944), pp. 173-181). —Growth of 
many microbial species was inhibited by pyrithiamine—the pyridine analog of 
thiamine; many others were not influenced. In a series of bacteria, yeasts, and molds, 
growth inhibition occurred only in those in which growth was stimulated by thiamine 
or its component thiazole and pyrimidine portions. The amount of pyrithiamine 
required for inhibition was correlated with the type of thiamine requirements of the 
various species. The least amount was needed to inhibit organisms requiring intact 
thiamine; those which could use the pyrimidine and thiazole portions were not so 
readily inhibited. In the case of the former group, half maximum inhibition was 
induced by as little as 0.03y per cubic centimeter. In all cases the inhibition was 
overcome by sufficient amounts of thiamine. From a study of thiamine synthesis b\ 
insusceptible species, it was concluded that the formation of thiamine or other 
antagonistic substance did not provide an adequate explanation of the resistance of 
these species to the action of p 3 ^rithiamine. 

Enzymatic ssmthesis of crystalline sucrose, H. A. Barker, W. Z. Hassid, and 
M. Doudoroff. (Univ. Calif.). {Science, 100 {1944), No. 2586, p. 51). — On 
synthesis of sucrose by Pseudomonas sac char ophila. 

Tyrosine decarboxylation by streptococci: Growth requirements for active 
cell production, W. D. Bellamy and I. C. Gunsalus. (Cornell Univ.). {Jour. 
Bact., 48 {1944), No. 2, pp. 191-199). —A synthetic medium—except for acid- 
hydrolyzed gelatin—was devised for growth of Streptococcus fecalis cells with an 
active tyrosine decarboxylation system. The growth requirements for decarboxylase 
production proved more specific than for a maximum cell crop. Niacin and pyridoxine 
were among the factors required in greater concentration for production of the 
tyrosine decarboxylation system than for growth. This may be a case of luxury 
consumption of specific nutrients for optimum functioning of the cells. 

The production of carotenoid pigments from mineral oil by bacteria, H. F. 
Haas and L. D. Bushnell. (Kans. Expt. Sta.). {Jour. Bact., 48 {1944), No. 
2, pp. 219-231, Ulus. 3). —When a strain of Mycobacterium lacticola isolated from 
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mud in contact with crude oil produced carotenoid pigments when cultured in a 
mineral salts medium with mineral oil as the sole organic constituent, analysis of 
the medium revealed four carotenoid pigments. Three were carotene pigments 
with spectrographic properties similar to that of j9-carotene but with different de¬ 
grees of chromatographic behavior and vitamin A activity. Though one of these 
pigments may be identified as j8-carotene, the other two could not be identified and 
are believed to be isomers of ^-carotene. A fourth pigment possessed chemical and 
spectrographic properties of astacin, an acidic carotenoid found primarily in 
crustaceans and hitherto never associated with carotenoids of Mycobacterium spp. 
Prolonged incubation effected spectrographic and quantitative changes in the pig¬ 
mentation of these mineral oil cultures, the quantity of carotene pigments decreas¬ 
ing while the amount of astacin increased. There are 26 references. 

Aerobic decomposition of guayule shrub (Parthenium argentatum Gray), J. 
Naghski, J. W. White, Jr., and S. R. Hoover. (U. S. D. A.). {Jour. Bact., 48 
{1944) y No. 2, pp. 159-178, Ulus. 6). —Aerobic decomposition of the crushed shrub 
was effected at 36®, 44®, and 52® C. for 1-3 weeks*, the profuse microflora^ were 
tested for biochemical reactions, and the predominating organisms were identified. 
A 20-30 percent loss of dry weight, with marked disintegration of the woody tissues, 
was noted in 5-14 days. The disappearance of water-soluble carbohydrates* and the 
existence of a saccharolytic flora were correlated with the markedly thermogenic 
phase of the first week; a mixed and neutral proteolytic flora followed during 
the second and third weeks. Fungi—primarily Aspergillus fumigatus —occurred in 
numbers of 10“-10* per gram throughout the whole period. Organisms of major 
importance were: Saccharolytic— Achromohacter laciicum, A. ubiquitum, and A. 
reticularum (?) ; neutral— Pseudomonas incognita, P, putida, A. alcaliaromaticum, 
A. candicans, and Actinomyces spp,; and proteolytic— P. aeruginosa, Flavobacterium 
fecale, and Bacillus subtilis. 

A drop method of penicillin production, S. A. Scudder {Science, 100 {1944), 
No. 2591, p. 178). —The method consists of culturing on a solid agar base containing 
constituents favoring a rapid production of penicillin in drops sufficient in size 
and quantity to be precipitated like rain on the opposing, side of the container, 
when inverted. The material yielded is withdrawn by pipette and preserved 
anaerobically at 5® C. 

Penicillin production, I. A. Peari. and J. W. Appling {Science, 100 {1944), No. 
2586, p. 51). — A note on the value of both sulfite waste liquor and corn steep liquor 
for penicillin production. 

The production of penicillin by various fungi, J. W. Foster and E. O. Karow 
{Jour. Bact., 48 {1944), No. 2, p, 260). —An abstract. Aspergillus spp. and Peni^ 
cillium citreo-roseum are referred to in this connection. 

Action of radioactive substances on the speed of growth of Penicillium nota- 
tum and the production of a potent penicillin, R. Jahiel, E. Guberman, and 
R. Kazdan {Science, 100 {1944), No. 2596, p. 298). —The experiments briefly noted 
show the possibility of substantially decreasing the time required for the growth 
of F. notatum and for obtaining an active penicillin, tested in vitro, in the presence 
of radon and its deposits. It is believed that these radioactive substances act 
through their radiations rather than their chemical properties. Addition of a 
fluorescent material to the medium in which radioactive substances were present 
improved noticeably the effects of the latter. 

Heterokaryosis in Penicillium notatum, G. E. Baker {Bui. Torrey Bot. Club, 
71 {1944), No. 4, pp. 367-373, Ulus. 10). —Conidia of F. notatum were found to be 
uninucleate and to germinate by 1-2 germ tubes. Anastomosis occurred freely 
among spores and hyphae, accompanied by nuclear division and nuclear migration. 
The assimilative hyphae were plurinucleate or binucleate, becoming uninucleate in 
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the cells subtending the conidiophores. Phialides were uninucleate. The anas¬ 
tomosing of hyphae and spores in multiple spore transfers assures a combining 
of factors and heterokaryosis as spores* with nuclei of different origins are brought 
together. 

The yeast Nadsonia in America, J. N. Couch {Jour. Elisha Mitchell Sci. Soc., 
60 {1944), No. 1, pp. 11-16, Ulus. 22). —A yeast isolated from the slime of a birch 
stump in North Carolina was identified as N. -apparently the first 

record of this genus outside of Europe. Heterogamic conjugation, ascus formation, 
and the occurrence of asporogenous races are described. 

The ferns and fern allies of Virginia, A. B. Massey ( Va. Poly tech. Inst. Bui., 
37 {1944), No. 7, pp. 110+, Ulus. 21). —In addition to the annotated catalog— 
including localities (pp. 34-97), this popular manual includes a key to the species, 
a check list of Latin and common names*, and brief consideration of the structure 
of the group, the fern garden, and fern herbaria. There are 24 literature references. 

List of the fiowering plants, ferns, clubmosses, mosses, and liverworts of 
Manitoba, C. W. Lowe {[Winnipegf]: Nat. Hist. Soc. Manitoba, 1942, pp. HO, 
Ulus. 2). —An annotated list from ferns to composites arranged according to syste¬ 
matic plant groups, with supplementary lists of '‘plants which may be expected in 
Manitoba” and of mosses and liverworts, and an index to plant families. 

Aquatic plants of the United States, W. C. Muenscher. (Cornell Univ.). 
{Ithaca, N. Y.: Comstock Pub. Co., 1944, pp. 374-^, Ulus. 554). —Aquatic plants 
as interpreted in this manual are those which normally start in water and must 
grow for at least a part of their life cycle in water—either completely submersed 
or emersed; a few border-line species of bogs and marshes are also included. 
Woody plants are omitted, none being true aquatics. The general plan of the 
volume includes a key to the families with aquatic species, followed by a more 
detailed treatment of the several families; for each family there is a brief de¬ 
scription, a key to the genera whenever more than one is discussed, a description 
of each genus, a key to the aquatic species in each genus containing more than 
one, and a statement of the general habitat and range of each species. Most of 
the species are illustrated and accompanied by maps indicating known distributions 
by States. A glossary and a' subject index are provided. 

Studies in Ohio fioristics.—III, Vegetation of Ohio prairies, C. H. Jones. 
(Ohio State Univ.). {Bui. Torrey Bot. Club., 71 {1944), No. 5, pp. 536-548, Ulus. 
5). —The main purpose of this paper in the series' “is to present a list of the plants 
which occurred on the prairie areas of Ohio at the time of settlement.” These 
central Ohio areas* consisted for the most part of a complicated mosaic of grass¬ 
lands interlaced with tree-bordered streams, swamp forests, swales, and isolated 
prairie groves on some of the better-drained sites. Between these outliers of the 
true prairie of the interior lowland and the forests of the plateau, there existed an 
irregular discontinuous zone of small areas populated with prairie grasses and with 
forbs of the deciduous forest. The list presented of plants believed to be repre¬ 
sentative of the species characteristic of Ohio’s prairies consists of Andropogon 
furcatus, A. scoparius, Sorghastrum nutans, and Spartina michauxiana as domi¬ 
nants and some 103 species as subdominants*. Other lists include plants frequently 
associated with these prairie dominants at the edge of forests and on over-exposed 
and over-drained areas; plants of general distribution frequently occuring in these 
prairie areas; and trees and shrubs often bordering dry prairie areas or occurring 
as scattered specimens. Some eight factors which have influenced the present-day 
vegetation cover of many of the formerly cultivated and now abandoned tracts are 
enumerated and discussed. Two plant successions representative of the vegetation 


»Amer. Midland Nat., 26 (1941), No. 3, pp. 674-689, illus. 4. 
Castanea, 8 (1943), No. 5-6, pp. 81-108. 



1945 ] 


agricultural botany 


181 


changes frequently occurring on these abandoned areas are presented and briefly 
discussed, in addition to lists of herbaceous plants often present in these dis¬ 
turbed areas and of trees and shrubs which begin to appear in various combinations 
after a few years. Man has played various roles in relation to the prairies of 
the State. In some parts he has destroyed or greatly altered the existing vege¬ 
tation; in others he has been the indirect cause of seccmdary prairies—prairies 
^hich frequently exist for only a few years and are then succeeded by the invading 
forest. 

Additions to the revised catalogue of Ohio vascular plants, XII, C. H. Jones. 
(Ohio State Univ.). {Ohio Jour. Sci., 44 (1944), No. 4, pp. 188-191).—Thh 
includes an annotated list of additions to the State herbarium (K S. R., 90, p. 27) 
during 1943. 

Juniperus virginiana, J. horizontalis, and J. scopulorum.—I, The specific 
characters. II, Hybrid swarms of J. virginiana and J. scopulorum, N. C. Fassett. 
(Univ. Wis.). (Bui Torrey Bot. Club, 71 (1944), Nos. 4, pp. 410-418; 5, pp. 
475-483, Ulus. 6). —A study on mass collections made throughout much of the 
ranges of these three species, as well as on herbarium material, indicated that 
they are always clearly recognizable on a number of characters, except that when 
two species grow together the variation within each species is often more con¬ 
spicuous than—but never as constant as—the variation which separates species; 
and that many of the distinguishing features—^though perfectly practical for the 
taxonomist—^are nevertheless statistical in nature. Where one of these two species 
grows by itself, it was found to retain pure specific characteristics, except in areas 
in the western part of the range of /. virginiana where certain tendencies toward 
/. scopulorum suggest an ancient incursion of that species. Where the ranges of 
the two meet, all recombinations of the characters of each occurred in individuals 
of one colony. 

A new species of Orcuttia from Baja California, J. R. Swallen. (U. S. 
D. A.). (Jour. Wash. Acad. Sci., 34 (1944), No. 9, p. 308). — O. fragilis n. sp. 
is described. “An abundant forage grass over the great flood plain following rain 
storage. Reported excellent for cattle.” 

Some statistics of Achras zapota leaves, British Honduras, F. E. Egler 
(Bui. Torrey Bot. Club, 71 (1944), No. 3, pp. 235-245, Ulus. 1). —The taxonomic 
status of the sapodilla tree complex—source of chicle and forming an industry 
of considerable importance in Central America—is said to be in need of further 
investigation. The characterization here given of the leaves in a random popu¬ 
lation of 35 trees, as expressed by means, ranges, standard deviations, and 
standard errors, represents estimates of the normal variation of the species. 
Such statistics can serve as a basis of reference for the future study of varia¬ 
tion in normal Achras leaves in other parts of tropical America, especially with 
regard to other populations that may be thought to differ significantly. Until 
then it may be assumed that the differences are only incidents of sampling from 
a normally variable population, and that the “zapote bianco,” “zapote Colorado,” 
and “zapote morado” are conspecific. 

The woody smilaxes of the United States, W. C. Cokek (Jour. Elisha Mitch¬ 
ell Sci. Soc., 60 (1944), No. 1, pp. 27-69, Ulus. 166). —^This monographic systematic 
study includes keys to the species (general, habitat, and underground parts) and 
new taxonomy. 

Swamp-grown eastern white pine and hemlock in Connecticut as dendro- 
chronological material, H. J. Lutz (Tree-Ring Bui., 10 (1944), No. 4, pp. 26-28, 
Ulus. 1). —Close agreement of years of maxima and minima were found for trees 
growing in a swamp in the Yale Forest with those obtained for the same species 
in Massachusetts and New Hampshire by Lyon (E. S. R., 90, p. 57) and by Avery 
et al. for hemlock near New London, Conn. (E. S. R., 85, p. 355). The conclusions 
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thus seem warranted that even trees developed in a swamp habitat may have dendro- 
chronological value, and that in addition to precipitation and temperature there may 
be other factors or factor complexes of widespread occurrence which influence tree 
growth in rather diverse habitats. The possibility of discovering general regionally 
operating controls of tree growth other than those regularly recognized should be 
borne in mind by investigators of tree rings. 

Notes on dendrochronologies at the Arnold Arboretum, £. Schulman {Tree- 
Ring Bui, 10 (1944), No. 4, pp. 30-32). —^The notes presented concern some general 
features of the chronologies of Cedrus libani, Juniperus virginima, and Tsuga 
canadensis in this arboretum near Boston, Mass. 

Problems in tree nutrition: An account of researches concerned primarily with 
the mycorrhizal habit in relation to forestry and with some biological aspects of 
soil fertility, M. C. Rayner and W. NeilsoN-Jones (London: Faber & Faber, 
1944, pp. 184, Ulus. 134). —This volume is largely an assemblage of research papers 
by the authors published at intervals between 1934 and 1941 and having to do with 
investigations on the genus Finns, with an account of experimental work in a 
selected area, organic composts and the growth of young trees, studies of mycorhizal 
response in Pinus and other conifers, and the biological aspects of soil fertility. A 
list of 58 references, a glossary, and a subject-author index conclude the work. 

Mycorrhizal ssmibiosis in Aplectrum, Corallorhiza, and Pinus, D. T. Mac- 
Dougal and J. Dufrenoy (Plant Physiol, 19 (1944), No. 3, pp. 440-465, Ulus. 9). 
—The results of a comparative study of the endophytic mycorhizas of terrestrial 
orchids and of the ectendotrophic mycorhizas of pines are presented, and the 
ix>ssible mutative origin and vegetative propagation of “stem-mycorhizas” as exempli¬ 
fied by Aplectrum are described. Association of pines with symbiotic fungi could 
not be connected with any heritable morphological alterations. Short lateral rootlets 
are invested directly by hyphal branches of mycelia in the soil; such association may 
not be made until the second season. No plants of Corallorhiza with roots or other 
than stem mycorhizas were seen. The mycelium of the endophytic mycorhizas is 
in the cortex; in its growth it keeps pace with the differentiating meristem. Symbiotic 
fungi of other terrestrial orchids with roots traverse these organs in a similar 
manner, sending hyphae out into the soil through the durable root hairs and other 
epidermal cells. Absorption of inorganic P from the soil by the fungus and the 
stages in its metabolism terminating in the root stele, identifiable origination in 
hyphae and translocation of auxin, vitamins, and amino compounds to the root 
tissues, together with the capacity of isolated segments of mycorhizal roots to 
survive and grow like a chlorophylless plant, establish the nonparasitic character of 
the fungus. 

The hyphal distribution in the cortex of pines did not extend beyond the endodermis 
in which catechol tannins are formed; the middle lamellae of the outer cortex is 
traversed and its disintegration products are available for absorption. Palmated 
branching hyphae enter the cortex and become closely engaged with a cytoplasmic 
mass characterized by minute vacuoles suggesting an exchange mechanism. Hydroly- 
zation products of polyuronides, starch, and other diffusible compounds may be 
absorbed by the fungus. The mycelium of the endophytic mycorhiza advancing 
toward the growing apex of coralloid branches forms dense swirls of hyphae envelop¬ 
ing the nucleus, which is hypertrophied and densely granular, constituting an arrange¬ 
ment for possible exchanges. The hyphal masses disintegrate in older parts of the 
stem, their contents becoming available to still living cortical cells. Layers and 
islands of cells containing oxidized catechol form a barrier to hyphal extension. 
Hyphae of the fungus partner and the cells of the symbiotic seed plant are richly 
endowed with mitochondria giving reactions for phospholipids. The cells of the 
higher plant also include plasts which may be differentiated to synthesize proteins 
or starch; these capacities are exhibited by the plasts of isolated pine roots in soil 
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cultures. Carbohydrate metabolism occurs mainly in cortical cells and in the presence 
of plasts. Auxins and vitamins are accumulated by or originate in the hyphae and 
are translocated to the roots. Pads of material at the pores of cross walls in the 
hyphae were observed; the possible similarity in composition and function to the 
sieve plates of higher plants is noted. The limited initial, growth of the short 
laterals of pine roots which become invested by the mycelium of the symbiotic 
fungus may be connected with the lack of cytochrome oxidase which is active in the 
meristem of rapidly elongating leaders. The subsequent profuse coralloid branching 
of the short roots is in the presence of such oxidases produced by the hyphae. The 
phenolic compounds in the pericycle and endodermis which are firmly held in suspen¬ 
sion or solution in the vacuoles or coacervated into spherical masses with a 
phospholipidic membrane in the endodermis and pericycle are neutral to the pro¬ 
toplasm in these elements. When allowed to escape from the vacuoles these 
phenolic substances oxidize to tannin, which “fixes” the protoplasm as seen in the 
brown peripheral layers of old mycorhizas. There are 21 references. 

Bacterial leaf nodules: An approach to a little known phenomenon in plant 
structure, H. J. Humm (Jour. N. Y. Bot Card., 45 (1944), No. 537, pp. 193-199, 
Ulus. 3). —The author presents a brief summary (with selected references) and 
discussion of these little-understood nodules occurring in the leaves of certain tropical 
shrubs; over 370 species in 5 genera and 2 families are known to have leaf nodules 
formed by bacteria which have never been found outside the tissues of these plants. 
The life of every individual plant of all these species seems to depend on the bacteria, 
which live symbiotically in all the leaves. ‘The problem of bacterial leaf nodules in 
tropical shrubs offers a challenge to agricultural bacteriologists.” 

Sobre algunos problemas de fisiologia y ecologia del tabaco que se presentan 
en zonas tabacaleras del norte Argentino—nota primera [Some problems in the 
physiology and ecology of tobacco encountered in the tobacco region of north¬ 
ern Argentina — ^preliminary note], A. S. Colla (Arch. Biol. Veg. Tcorica y Ap~ 
licada [Buenos Aires], [1] (1943), [ATo. 1-2], pp. 3-24). —The area concerned 
includes the provinces of Salta and Corrientes and the territory of Misiones. There 
are over seven pages of references. 

Vitamin requirements of lactose-fermenting and certain other yeasts, M. 

Rogosa. (U. S. D. a.). (Jour. Bact., 47 (1944), No. 2, pp. 159-170, Ulus. 9),— 
The studies were undertaken to determine the requirements of lactose-fermenting 
yeasts and some strains of Sac char ontyces cerevisiae for exogenous vitamin sources. 
The strains of i'. cerevisiae tested required exogenous inositol, thiamine hydro¬ 
chloride, pyridoxine hydrochloride, d-Ca pantothenate, and biotin, for early, rapid, 
and optimal growth. External sources of pantothenic acid, biotin, and, with one 
strain, thiamine hydrochloride were critical factors for growth even during extended 
incubation. 

Lactose-fermenting yeasts required exogenous inositol, thiamine hydrochloride, d~Ca 
pantothenate, biotin, and nicotinic acid or nicotinamide, for early, rapid, and optimal 
growth. External sources of pantothenic acid, biotin, nicotinic acid or nicotinamide, 
and, for many strains, thiamine hydrochloride were critical factors for growth even 
during extended incubation. Lactose-fermenting yeasts and the strains of S. cerevisiae 
tested did not grow in a medium free of vitamins during incubation for" 68 hrs. 
Growth became extinct, or sparse, delayed and abnormal during serial passage in a 
medium free from vitamins, regardless of the duration of incubation. 

Action de Taneurine sur les cultures de racines et sur les cultures de tissus 
de carotte [Action of thiamine on root cultures and on tissue cultures of carrot], 
P. NoBtouRT (Compt. Rend. Acad. Set. [Paris], 216 (1943), No. 26, pp. 902-904). 
—Evidence is presented that thiamine fails to replace indoleacetic acid in tissue 
cultures of carrot, whereas cultures of excised carrot roots are able to perpetuate 
themselves only in the presence of thiamine in the nutrient medium. 
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Effect of different concentrations of synthetic auxins on decapitated sunflower 
stems, S. Kjxly (Bui. Torrey Bot. Club, 71 (1944), No. 5, pp. 549-554, Ulus. 3 ).— 
^‘Synthetic auxins dissolved in lanolin and applied to the decapitated stumps of 
sunflowers produced three responses—^lateral bud inhibition, gall formation, and 
epinasty. Naphthaleneacetic acid [NAA] also produced stem thickening below the 
second node. The concentrations necessary to bring about gall formation and bud 
inhibition were lower, in general, than those necessary to produce epinasty, when 
measured 10 days after the first application. At threshold concentrations, [NAA] 
(0.002 and 0.006 percent) was most effective in producing bud inhibition and 
epinasty, and indoleacetic acid (0.004 percent) was the most effective gall former. 
As compared with NAA, IBA [indolebutyric acid] was less effective in inhibiting 
lateral buds and more effective in producing galls. Indolepropionic acid produced 
large galls but was not especially effective in producing the other two responses. 
Except in higher concentrations, phenylacetic acid was ineffective in producing bud 
inhibition and epinasty; 0.3 percent produced galls, but concentrations of 10 percent 
and higher destroyed the plant tissues.” 

The use of some unsaturated compounds to induce abscission, N. G. Arril> 
LAGA and M. A. Jones. (P. R. Fed. Expt. Sta.). (Amer. Perfumer and Essen¬ 
tial Oil Rev., 46 (1944), No. 9, p. 49). —In the search for a chemical treatment— 
noninjurious to the plant—which would provide a method of haryesting plant parts 
from which essential oils or other compounds are to be extracted, ethylene was 
found to induce abscission of the flowers of ilang-ilang (Canangium odoratum) and 
Chinabox jasmin orange (Murraya exotica). Acetylene and CO failed to do so for 
ilang-ilang. 

La composition ionique des vegetaux et la temp6rature de culture (role ther- 
mor^gulateur des cations alcalins et alcalino-terreux) [The ionic composition 
of plants and the temperature under which they are grown (the thermoregu¬ 
latory role of cations of the alkalis and alkaline earths)], E. Bachrach (Compt. 
Rend. Soc. Phys. et Hist. Nat. Geneve, 60 (1943), No. 3, pp. 223-227). —As based 
on the findings of chemical analyses, the author concludes that in nature the chemical 
factors enabling organisms to resist environal temperatures are preponderantly the 
salts of alkalis and alkaline earths. As he had previously shown for animals, a high 
saline concentration proved also an indispensable factor in enabling adaptation to 
high temperatures in plants. Although the preponderant cation in animals is Na 
and that in plants is K, it is claimed that it is the ratio between these two 
cations which regulates the temperature of the vertebrate animal and the resistance 
of all living things—plant and animal—to environal temperatures. There is also 
a direct relation between the sugar content of fruit and the temperature under which 
the plant has been grown. Studies in progress are believed to explain the mechanism 
of action of these chemical thermoregulatory factors. 

Developmental responses in isolated plant tissue systems, P. R. White 
(Growth, 6 (1942), Sup., 4. Symposium Devlpmt. and Growth, pp. 55-71, Ulus. 6). 
—This paper was presented at the Fourth Symposium on Development and Growth 
to introduce the subject of response to formative agents—^both chemical and physi¬ 
cal—insofar as higher plants are concerned. In any analysis of developmental re¬ 
sponse the investigator seeks to eliminate one by one the differential stimuli until he 
obtains as nearly as possible an indifferent or at least completely regular response, 
and then to add known and controllable stimuli, observing the resulting changes in 
response. It is for this reason that the isolation and maintenance of uniform un¬ 
differentiated patternless masses of tissue as a basis for developmental studies take 
on such importance. The author reviews (IS references) the general problem of 
morphogenesis in plants and of the development of the tissue culture technic, as 
well as some of the results of his studies through use of this method. It seemed 
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probable that materials which had already escaped somewhat from the normal 
morphogenetic bonds might prove more satisfactory than excised roots for pre¬ 
liminary studies along these lines. Such materials presented themselves first in 
the rapid-growing disorganized galls, regularly appearing on plants of the hybrid 
NicoHana longsdorfit X N. glauca. Another suitable material was found in the 
secondary galls—not containing bacteria and thus indirectly induced by the presence 
of bateria elsewhere in the host—arising on sunflower inoculated with Phytonwnas 
tumefaciens. Finally, the author presents one set of evidence indicating the feasibility 
of evoking new or restoring lost patterns in these experimental materials. When 
the Nicotiana galls were grown at the surface layer between nutrient and air, tissue 
growth was disorganized; when grown deep in the nutrient liquid they rapidly de¬ 
veloped green pigment, and their surface layers became organized by well-oriented 
sequences of cell divisions into numerous typical growing points developing into 
typical plantules. These reactions were completely reversible, depending on the 
position with respect to the interface; strong evidence points to the conclusion that 
this morphosis is an aerogenous one. Here, then, is a well-defined morphosis which 
can be controlled and manipulated at will as an experimental tool in the study of 
such phenomena; it is believed that many other such manipulable morphoses will be 
found which will lead to a much sounder insight into the causes of the multitudinous 
variations in form and function characterizing living organisms. 

The investigation of plant nutrition by artificial culture methods, D. I. Arnok 
and D. R. Hoagland. (Univ. Calif.). (Biol. Rev. Cambridge Phil. Soc., 19 
(1944) y No. 2, pp. 55-67). —This review (126 references) presents a general surve}'^ 
of the subject. Several types of culture are described, including liquid culture 
methods and those depending on a solid inert medium. The advantages of artificial 
culture procedures for growing plants are pointed out, as one means of studying soil- 
plant interrelations, as well as various questions in the physiology and biochemistry 
of plants. These technics have proved indispensable in investigating the chemical 
elements essential to growth in the higher plants, especially those needed in only 
minute amounts. These methods are also highly valuable for studying the absorption 
of ions by roots, and they serve for inquiries into the interreactions of climatic condi¬ 
tions and mineral nutrients. Among other topics considered are the applications of 
these methods to researches on the functions of inorganic nutrients in plant 
metabolism, the role of colloids in ion absorption, horticultural and agronomic 
problems, and commercial production of crops (e. g., hydroponics). 

The behavior of excised roots of heterotic hybrids and their inbred parents 
in culture, W. G. Whaley and A. L. Long (Bui. Torrey Bot Club, 71 (1944), 
No. 3, pp. 267-275, Ulus. 2). —Excised roots of tomato and com were grown in 
Pfeifer’s solution containing separately thiamine; thiamine and pyridoxine; and 
thiamine, pyridoxine, and nicotinamide. In cultures^ containing thiamine the roots 
of one inbred strain of tomato—Pritchard—responded better to added pyridoxine; 
those of the other—Red Rover—to added nicotinamide. The hybrid roots were 
better than those of either of the inbreds in all media used. Excised corn roots 
showed progressive growth diminution in successive passages in all media. The 
hybrids showed more growth in each of six passages, as well as greater average 
growth, than the inbreds. In cultures containing thiamine the parents andjiybrids 
of one cross exhibited increased growth in presence of pyridoxine but decreased 
growth in presence of pyridoxine and nicotinamide in the concentration used; the 
roots of the other cross reacted in like manner but less consistently. It is sug¬ 
gested that the hybrid advantage originated in its more efficient metabolism, 
giving the hybrid roots greater ability to synthesize and/or utilize certain substances. 

Calcium and other pol 3 rvalent cations as accelerators of ion accumulation by 
excised barley roots, F. G. Viets, Jr. (Univ. Calif.). (PlantPhysiol., 19 (1944), 
No. 3, pp. 466-480, Ulus. 11).—A systematic study of K and Br absorption as 
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influenced by poI)^alent cations was made with excised roots capable of accumulating: 
large amounts of K and Br in a short time. Contrary to the concept of antagonism 
deduced from experiments conducted usually with high salt concentrations on 
material incapable of active aerobic metabolism, these studies indicated that a 
variety of polyvalent cations accelerate K and Br absorption, Ca being most effec¬ 
tive, A ratio greater than 30 Ca ions to 1 K ion in the solution was necessary 
before K absorption could be dei)ressed below absorption from pure KBr. Ca, Mg, 
Sr, Ba, and A1 were effective in increasing K and Br absorption, but no regular 
series of efficiencies could be determined. Mixtures of CaS04 and MgS04 pro¬ 
duced increases in absorption of the same magnitude as did these salts used alone 
with KBr, indicating that the polyvalent cations are performing the same common 
function with different degrees of efficiency. The influence of Ca on ion absorp¬ 
tion in its relationship to the increased respiration and sugar loss is discussed, 
and the difficulty of separating primary and secondary effects is noted. Roots 
grown with different Ca supplies responded similarly to the presence of Ca in the 
KBr solution during subsequent ion absorption. Absorption of K and Br from 
relatively high concentrations of KBr could not be accelerated by Ca when the roots 
were deprived of O 2 or treated with KCN. The effect of Ca on K and Br absorp¬ 
tion was apparent over a wide temperature range. Two interpretations of the data 
are considered, and the difficulties of separating metabolism from permeability in 
discussions of ion accumulation are reemphasized. 

Some effects of boron supply on the chemical composition of tomato leaflets, 
R. Q. Parks, C. B. Lyon, and S. L. Hood. (U. S. D. A.). (Plant Physiol., 19 
(1944), No. 3, pp. 404-419, Ulus. 3 ).—A brief review of the literature (55 refer¬ 
ences) indicated striking disagreement as to the effects of $ supply on the mineral 
content of plants. This investigation, run under carefully controlled conditions, 
was undertaken in an effort to elucidate this relationship. In the two experiments 
reported upon, using tomato plants grown in sand culture, the concentrations of K, 
Ca, Mg, S, Na, P, N, Mo, Cu, Mn, Zn, Fe, Co, and B were employed as criteria of 
chemical concentration. As the B supply was increased, its concentration in leaf¬ 
let material became significantly increased. There were also large differences 
among treatments with respect to the concentration of most of the other elements 
examined as the B supply was increased, the concentration of some elements being 
altered as much as several hundred percent. The results offered a possible ex¬ 
planation for the confusion existing in the literature. For instance, reports of 
trends involving increased Mg, Ca, or K concentrations, or decreased Mg, Ca, or K 
concentrations associated with increased B supply could all be supported by these 
data if different initial levels of B supply were assumed. It was evident that 
the B supply had specific effects with respect to different elements, since the trends 
shown in plant composition for varying B supplies were completely dissimilar for 
different elements. Differences among trends shown for various elements could 
not be correlated with type of ion (cation or anion), valence of ions, or total 
growth of plants. The possible importance of these effects with respect to plant 
nutrition and to the nutritive value of food crops is discussed. 

The translocation of potassium among peach roots, O. W. Davidson. (N. J. 
Expt. Stas.). (Soil Sci., 58 (1944), No. 1, pp. 51-59, Ulus. 6 ).—By use of special 
double-chambered sand cultures which enabled the separation of peach roots into 
two distinct horizontal layers, it became possible to apply K to one layer of roots 
without contaminating the others. Results via this method indicated that K may 
be absorbed by one layer of roots and translocated vertically up or down through 
the root system rapidly and in considerable amounts to other roots receiving no 
external supply of this element. 
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Reflponsd of Pythiomorpha i^onapodyides to manganese, W. J. Robbins and 
A. Hervey {Bui, Torrey Bot. Club, 71 {1944), "No. 3, pp, 258-^266, Ulus. 2). — 
Failure of the fungus P, gonapodyides to grow in a basal solution composed of 
MgSOi, KH*P04, asparagine, and dextrose (C. P.) plus synthetic thiamine was 
found due to lack of Mn. Phycomyces blakesleeanus and Aspergillus niger grew 
quite satisfactorily through four successive passages in the basal medium. Addition 
of Zn and Fe—singly or together—to the basal medium failed to induce growth in 
Pythiomorpha; Zn was beneficial in presence of Mn. 

Torulopsis utilis and the citric acid cycle, E. Sperber {Nature [London], 154 
{1944), No, 3899, pp. 116-117,^ Ulus. 2), —^The experiments described suggest that 
although the enzymes of the citric acid cycle are possibly not normal constituents 
of this yeast, they can be synthesized under certain conditions. 

The metabolism of starving leaves.—Changes in amounts of some amino 
acids during starvation of grass leaves and their bearing on the nature of the 
relationship between proteins and amino acids, J. G. Wood and D. H. Cruick- 
{Austral. Jour. Expt. Biol, and Med. Sci., 22 {1944), No. 2, pp. 111-123, shavik 
U lus. 6 ).—In this installment of the series (E. S. R., 91, p. 395) the amounts of 
various free amino acids and other nitrogenous compounds, as well as respiration 
rates and carbohydrate contents, were determined in leaves of Kikuyu grass and 
animated oats starved in atmospheres of N and air. In the grass leaves starved 
in air transformations of N compounds were accounted for by hydrolysis of pro¬ 
teins to amino acids followed by their oxidation to asparagine and NHs. Though 
these processes also occurred in oats they differed in the formation of undetermined 
N compounds during late stages of starvation, in peptide accumulation, in more 
extensive break-down of protein, and in secondary formation of glutamine. During 
starvation in air, amino acids were preferentially oxidized; during starvation in 
N, very little break-down of protein and accumulation of amino acids occurred 
unless the leaves were injured, only amino acids accumulating and with no forma¬ 
tion of asparagine or NHs. 

Data from previous papers by the authors and others (29 references) were 
investigated in the light of these findings, with the following conclusions: The 
presence of a pattern in which prerteins, pigments, phosphatides, and ascorbic 
acid are interlocked components provides steric hindrance which prevents protein 
hydrolysis in N. In air all components of the pattern are subject to oxidation 
to a degree depending on the rate of carbohydrate oxidation; the djmamic character 
of the pattern in air allows enzymes to come into contact with their protein sub¬ 
strate. The relations between protein and total amino acid concentration can be 
expressed by a curve concave to the amino acid concentration axis, at least part 
of the concavity resulting from the fact that some amino acids are oxidized more 
rapidly than others. A reversible relation between protein and amino acids is im¬ 
plied, modified by preferential oxidation of some amino acids. The curve relating 
protein and amino acid content is not directly affected by respiration rate, but 
the views of various workers harmonize with the theory that protein content is 
determined by the rate at which carbohydrates are utilized in an oxidation cycle. 
It is suggested that maintenance of a definite protein level depends on "whether 
syntheses of the most readily oxidized amino acids from carbohydrates and N sub¬ 
strates occur at a rate at least equal to their rates of oxidation. 

Concurrency of carbohydrate formation and carbon dioxide absorption during 
photosynthesis in sunflower leaves^ J. H. C. Smith {Plant Physiol., 19 {1944), 
No. 3, pp. 394-403, Ulus. 2), —“Sunflower leaves during photosynthesis accumulate 
an amount of carbohydrate equivalent to the amount of carbon dioxide absorbed. 
If other classes of substances are formed, they must accumulate in only very small 
quantities. Starch and sucrose plus monosaccharides increase in direct proportion 
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to the amount of carbon dioxide absorbed during photosynthesis. The relationship* 
between the amount of carbon recovered as starch and as sucrose plus monosaccha¬ 
rides indicates that starch and sucrose are formed concurrently in side-by-side 
reactions, and that the sucrose is subsequently inverted to monosaccharides. The 
possibility exists that sucrose and starch arise from a common precursor. Other 
carbohydrate fractions, which are formed in only minor amounts, apparently in¬ 
crease also in proportion to the amount of carbon dioxide absorbed. One fraction, 
the residue fraction, is increased by treatment of the leaf in the dark with carbon 
dioxide. This increase becomes progressively less as photosynthesis progresses 
until, in prolonged photosynthesis, an actual decrease in the residue is produced. 
If the course of the synthesis of the various carbohydrates from a common pre¬ 
cursor, as presented here, is confirmed, a new aspect of the sequence of carbo¬ 
hydrate formation will have been gained.” There are 19 references. 

Studies of the inner and outer protoplasmic surfaces of large plant cells.—II, 
Mechanical properties of the vacuolar surface, W. J. V. Osterhout {Jour. Gen. 
Physiol., 28 {1944), No. 1, pp. 17-22, Ulus. 1). —In this installment of a series of 
studies (E. S. R., 90, p. 604), the vacuolar surface of the alga Nitella is found 
to be covered with a nonaqiteous film too thin to be visible as a separate membrane. 
The protoplasmic motion may subject this film to a good deal of mechanical 
disturbance; apparently, however, this does not rupture the film, for no dye 
escapes into the protoplasm as a result of such disturbance when the vacuolar sap 
is deeply stained with a neutral red or brilliant cresyl dye. When the deeply 
stained central vacuole breaks up into several smaller vacuoles, leaving the outer 
protoplasmic surface in its normal position, there is still no evidence of dye 
escaping into the protoplasm through this film. 

Differing rates of death at inner and outer surfaces of the protoplasm, I, II, 
W. J. V. Osterhout {Jour. Gen. Physiol., 28 {1944), No. 1, pp. 23-26, Ulus. 2; 
pp. 37-42, Ulus. 2). 

I. Effects of formaldehyde on Nitella. —When protopla.sm dies it becomes 
irreversibly and completely permeable; this may be used as a criterion of death. 
On this basis it may be said that when 0.2 m formaldehyde plus 0.001 M NaCl is 
applied to the alga Nitella, death comes sooner at the inner than at the outer 
protoplasmic surface. If, however, 0.17 m formaldehyde plus 0.01 m KCl is applied, 
death arrives sooner at the outer protoplasmic surface. This difference appears 
due largely to the conditions at the two surfaces. With the above concentrations 
of formaldehyde and NaCl the inner surface is subject to a greater electrical 
pressure than the outer and is in contact with a higher concentration of KCl. In 
the other case these conditions are more nearly equal so that the layer first 
reached by the reagent is also the first to become permeable. The outer proto¬ 
plasmic surface is able to distinguish electrically between K'*' and Na* (potassium 
effect) ; under the influence of formaldehyde this ability is lost, due chiefly to 
a falling off in the partition coefficient of KCl in the outer protoplasmic surface. 
At about the same time the inner protoplasmic surface becomes completely perme¬ 
able, but the outer surface retains its ability to distinguish electrically between 
the different concentrations of the same salt, showing that it has not become 
completely permeable. After the potential has disappeared the turgidity persists 
for some time, probably because the outer protoplasmic surface has not become 
completely permeable. 

II. Negative potential in Nitella caused by formaldehyde. — In the preceding 
section it was shown that when the inner protoplasmic surface has lost its 
potential under the influence of formaldehyde the outer surface can still respond 
to changes in concentration of electrolytes. It is here indicated that after the 
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inner surface has lost its potential there may be a sudden development of negative 
potential at the outer surface due to substances coming out of the sap and com¬ 
bining with formaldehyde. 

Multiple embryos in the avocado, C. A. Schroeder. (Univ. Calif.). {Jour. 
Hered.f 35 {1944), No. 7, pp. 208-210, Ulus. 2). —No evidence of nucellar embryony 
such as occurs in citrus and mango has been noted thus far in avocado. All the 
multiple embryos here reported apparently arose from gametic tissue. They may 
be ‘Identical** or “fraternal** but are not to be confused with “vegetatively repro¬ 
duced** nucellar seedlings. 

The function and structure of the parenchyma sheath plastids of the maize 
leaf, M. M. Rhoades and A. Carvalho {Bui. Torrey Bot. Club., 71 {1944), No. 
4, pp. 235-246, Ulus. 8 ).—The parenchyma sheath cells enclosing the vascular bundles 
of corn leaves contain specialized plastids—green in color—concerned with elaborat¬ 
ing starch. The starch grains are formed in definite vacuole-like regions in the 
plastid, which may have as many as 40 starch grains. Starch is deposited in these 
plastids only when the rate of movement of sugar from the mesophyll cells into 
the bundle sheath cells is greater than its rate in passing from the sheath cells into 
the vascular elements. The bundle sheath plastids deposit starch increasingly during 
the day; at night it is hydrolyzed to soluble carbohydrates and translocated so 
that the plastids are free of starch by morning. No starch was found in the 
mesophyll plastids at any time—day or night. The bundle sheath plastids or 
sorghum are similar in function to those in corn; this specialization may be 
typical of the subfamily Panicoideae. The parcncli>ma sheath plastids of wheat, 
oats, and barley—^all members of the subfamily Pooideae—differ in size and 
function from those in corn and sorghum. 

Comparative structure of green leaves of oriental tobacco at different levels 
on the stalk in relation to their quality upon curing, F. A. Wolf and E. F. Jones 
{Bui. Torrey Bot. Club, 71 {1944), No. 5, pp. 512-528, Ulus. 3). —In this study— 
involving five varieties representing the most important types—leaf size was 
correlated with stalk position, the largest leaves occurring toward the base. Leaf 
size was also correlated with constituent cell size, the largest leaves having the 
largest and most loosely arranged cells. Leaves borne at different stalk positions 
may differ in shape. Such variations, interpreted as a compensatory response to 
priming, were progressively greater as harvesting proceeded; difference in stalk 
position of leaves was also correlated with differences in amount of leaf-tissue 
constituents. The population density of glandular hairs increased with decrease in 
leaf size; the smallest leaves on a plant may have 3-5 times as many hairs per unit 
surface area as the largest. Since the largest leaves occur toward the base of 
the stalk, there is a direct correlation between structure and quality. The proxi¬ 
mate causes of differences in quality of oriental tobaccos are complex, but com¬ 
bustibility and aroma are well known to be the most highly prized attributes. 
Combustibility—not directly tested here—appears to depend mainly on leaf texture, 
i.e., constituent cell size and chemical composition; aroma—approached as a problem 
of leaf structure—seems to be traceable primarily to the exudate from glandular 
hairs. 

Structure and development of sclereids in the petiole of Camellia japonica L., 
A. S. Foster. (Univ. Calif.). {Bui. Torrey Bot. Club, 71 {1944), No. 3, pp. 
302-326, Ulus. 32). 

Floral anatomy of some species of Comus, A. M. Wilkinson. (Cornell 
Univ.). {Bui. Torrey Bot. Club, 71 {1944), No. 3, pp. 276-301, Ulus. 38).—The 
results of a detailed study of 16 species of the genus are presented. 
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New light on evolution from research on the genus Crepis, £. B. Babcock. 

(Univ. Calif.). {Amer. Nat., 78 (1944), No. 778, pp. 385-409, Ulus. 5).—This is 
a lecture summarizing the author’s 25 years’ research on this . genus containing 
some 196 species—largely wild plants but including a few weeds and one common 
garden flower. In this study the evidence on phylogeny was based on as broad a 
foundation as possible, coming from comparative morphology, physiology, genetics 
and cytogenetics (chromosomes of 113 species studied), length of life cycle, geo¬ 
graphic distribution, and paleontology. The net results led to the conclusion that 
there are no reasons to doubt and many to believe that the basic cause of all this 
evolution through adaptation is gene mutation. The processes of differentiation 
and adaptation have been slow and gradual; minor changes in genes have probably 
caused most of the differences between individuals which have made these adapta¬ 
tions possible. All through this long slow process the guiding principle eliminating 
the unadapted and preserving the adapted individuals must have been natural 
selection. 

The evolution of Crepis is found to rest on three conditions—(1) plenty of time. 
(2) plenty of environal changes with passage of time, and (3) isolation of popula 
tions through migration; and on three vital processes—(1) creation of isolation 
through changes in chromosome numbers and associated genetic changes and (2) 
differentiation of species within the several chromosome number groups via gene 
mutations, along with (3) differentiation, adaptation through gene mutation, and 
natural selection. Changes in chromosome number and the attendant changes in 
their structure have been important in creating isolation between groups of indivi¬ 
duals within a species; these structural changes probably account for the arithmet¬ 
ical series of chromosome numbers found in many genera of plants and animals, 
but they have not been important in creating the morphological and physiological 
differences between species. This differentiation process in species origin is made 
possible by the accumulation of gene mutations occurring in already isolated groups 
or populations. These findings “are diametrically opposed to the hypothesis of 
speciation by sudden profound changes in species. At the same time they contribute 
to a still broader and firmer foundation for the neo-Darwinian theory of evolution.” 

Chromosome number, megasporogenesis, and development of embryo-sac of 
Clintonia, R. I. Walker. (Univ. Wis.). (Bui. Torrey Bot. Club, 71 (1944), No 
5, pp. 529-535, Ulus. 37). 

Heterosis, W. G. Whaley. (U. S. D. A.). (Bot. Rev., 10 (1944), No. 8, pp. 
461-498). —The author of this analytic review (148 references) concludes that any 
attempt to arrive at a single definitive explanation of the genetic basis of hybrid 
vigor seems unwarranted with the evidence at hand. The fundamental processes 
responsible for producing hybrid vigor may differ somewhat in various organisms, 
but all of them are factors increasing the physiological efficiency. Like other 
effects, the hybrid vigor level may be supposed to differ in response to environal 
changes. Solution of the heterosis problem awaits much more evidence as to the 
general action of genes governing size. “In problems of developmental genetics 
the background of hybrid vigor offers a more fertile field for study than ever 
before.” 

[Botanical papers] (In Abstracts of Dissertations, 1941. Charlottesville: Va. 
Univ., 1941, pp. 99-106). —The following are included: Chromosome Number and 
Winter Hardiness Relationships in the Higher Plants, by W. M. Bowden (pp. 
99-102) ; and Cytological and Genetic Studies on the Flax Genus, Linum, by 
C. Ray, Jr. (pp. 103-106). 
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Breeding Neurospora from aborted asci, B. O. Dodge and A. Appel {Bui 
Torrey Bot. Club, 71 (1944), No. 3, pp. 199-206, Ulus. 2). —Asci of types of N. 
tetrasperma homozygous for dd (d = the recessive lethal for ascus abortion) 
abort and usually deliquesce without ascospore formation; this prevents breeding 
beyond the first (Fi) asci if both parents in the matings carry this recessive 
factor. Deliquescent ascus abortion is due to the degeneration of the 8 nuclei 
without spore delimitation. Certain cultural or other environal conditions may, 
however, prevent nuclear degeneration, with the further result that a fourth 
division occurs. The ascus with 16 nuclei is marked by a thickened brown striated 
ascus wall; such asci somewhat resemble giant ascospores. After heating to 60° 
C. for 1 hr., many of them germinate. A way is thus provided for breeding genera¬ 
tion after generation with the recovery of all the different types of nuclei coming 
from each mating even though the asci regularly abort. Occasionally in certain 
races a homozygous ascus succeeds in cutting out one or two abnormal spores; 
such spores can also be germinated, but there is no certainly of recovering all 4 
possible types of nuclei from an ascus. 

The ornithine cycle in Neurospora and its genetic control, A. M. Srb and N. 
H. Horowitz (Jour. Biol Chem., 154 (1944), No. 1, pp. 129-139, Ulus. 4). —The 
authors describe seven genetically and biochemically different arginineless strains 
of N. crassa, this character being inherited as a single gene. The mutant strains 
were of three general classes, viz, those able to grow on arginine, ornithine, or 
citrulline; those making use of arginine or citrulline but not ornithine; and one 
mutant with a specific requirement for arginine. This is taken to mean that 
(jrnithine and citrulline represent different stages in arginine synthesis, occurring 
in the order ornithine—^ citrulline—^ arginine. Double mutant strains, obtained by 
crossing different arginineless mutants, had growth requirements confirming the 
order of synthesis and manner of genetic control above postulated. Neurospora is 
shown to have arginase and urease. Interpretation of the experimental results 
as a whole is that in N. crassa there is operating an ornithine cycle which follows 
tlie same general course as has been proposed for urea formation in the mammalian 
liver. Different steps in the cycle are shown to be governed by the influence of 
particular single genes. 

A leucineless mutant strain of Neurospora crassa, D. C. Regnery (Jour. Biol 
Chem., 154 (1944), No. 1, pp. 151-160, Ulus. 2). —A leucineless mutant of this 
fungus induced by ultraviolet irradiation is reported to be differentiated from the 
normal by a single gene. This strain responded specifically to leucine and its keto 
acid analog, its conidia failing to germinate and its m^xelia to grow in the absence 
of leucine or c^-ketoisocaproic acid. Other amino acids and various other com¬ 
pounds related to leucine failed to stimulate either germination or growth. Lcucic 
acid showed growth-promoting activity when growth had been initiated by adding 
small amounts of /(—)-leucine or its keto acid analog. Isovaleric acid, isovaler- 
aldehyde, isoamyl alcohol, and d(+)-leucine in the presence of /(—)-lcucine in¬ 
creased the weight over that of the /(—)-leucine controls but by themselves did 
not initiate growth. Under standard conditions the dry weight of the mycelium 
produced by leucineless in liquid culture was about proportional to the leucine 
available. The weight-leucine relation was stable over rather wide va-riations in 
pH, temperature, salt concentration, and presence of various extraneous substances: 
it was, however, influenced by wdde variations in sucrose-leucine ratio. A leucine¬ 
less mycelium, once growth was started, proved capable of obtaining the leucine 
required for further growth from certain peptides and proteins. 

Collapse of the seed following the mating of Hordeum jubatum X Secale 
cereale, D. C. Cooper and R. A. Brink. (Wis. Expt. Sta.). (Genetics, 29 (1944), 
No. 4, pp. 370-290, Ulus. 23). —Failure of hybrid seed to develop to a germinable 
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condition following the mating H. jubatum X S. cereale (E. S. R., 91, p. 663) 
is reported to be a result of starvation arising from irregular development and, 
eventually, complete breakdown of the endosperm. Division of the hybrid primary 
endosperm nucleus may be somewhat delayed; mitotic division becomes disorderly, 
giving rise to abnormal numbers of endosperm nuclei varying widely in size and 
form; and the hybrid endosperm fails to become cellular as in normal H. jubatum. 
The hybrid embryo, retarded in early development, differentiates normally. The 
embryo shows pronounced evidence of starvation in seeds about to collapse. Anti- 
podals, comprising about 15 cells lying opposite the vascular bundle, form a massive 
tissue in mature H. jubatum embryo sacs. They normally persist during the 
free-nucleate endosperm stage during which they undergo a striking series of 
changes in size and character. Advent of S. cereale sperm in fertilization evokes 
slighter initial response in antipodals than follows normal syngamy, and subsequent 
behavior of antipodals is changed radically. Irregular mitotic behavior of the 
hybrid endosperm is interpreted as a secondary effect proceeding from associated 
antipodals. 

Inheritance of reaction to physiologic races of Cercospora oryzae in rice, N. 

E. JODON, T. C. Rykfjr, and S. J. P. Chilton. (La. Expt. Sta. and U. .S. D. A.)- 
{Jour, Amer. Soc. Agron., 36 {1944), No. 6, pp, 497-507), —Data are summarized 
for segregations obtained in Fa and Fa populations from crosses between resistant, 
moderately resistant, and susceptible varieties grown during 194(M3 at one Texas 
and two Louisiana locations. In this work, 35 Fa crosses gave single and 13 
duplicate factor segregations for resistance or moderate resistance v. susceptibility 
when inoculated with physiologic races of C. orysae; limited Fa and backcross 
studies agreed substantially with the Fa results. As many as three, and probably 
more, duplicate factors may operate for resistance to a single race. One cross 
segregated for resistance, moderate resistance, and susceptibility in a 12 : 3 : 1 
ratio. 

Reaction of Fi sorghum plants to milo disease in the greenhouse and field, 
E. G. Heyne, L. E. Melchers, and A. E. Lowe. (U. S. D. A. and Kans. Expt. 
Sta.). {Jour. Amer. Soc. Agron., 36 {1944), No. 7, pp. 628-630, Ulus. 2). —In 
further studies (E. S. R., 78, p. 64) of the inheritance of resistance to milo 
disease or Pythium root rot {arrhenomanes), it was observed that in the cross 
male-sterile Western Blackhull (resistant) X Darso (susceptible) the reactions 
of the Fi hybrid plants varied according to the environment where grown. In 
the greenhouse under optimum conditions the disease expression in the Fi was such 
that the plants were killed eventually but lived much longer than those of the 
susceptible parent. In the field tests development of the disease was slower and 
generally less severe so that the Fi plants appeared normal, though definite symp¬ 
toms were found by examining the roots and crown. Not only is the male-sterile 
character useful in commercial production of hybrid sorghum seed, but in addition 
it is of value when large numbers of Fi plants are desired, particularly for patho¬ 
logical and genetical studies, such as those here reported. 

Cytogenetic studies of hybrids with “Makha” wheat, T. C. Chin and C. S. 
Chwang {Bui. Torrey Bot. Club., 71 {1944), No. 4, pp. 356-366, Ulus. 20). — 
Hybrids with Triticum spelta and T. vulgare indicated that T. macha differs both 
genetically and cytologically from the other hexaploid wheats, having different 
kinds of awn and disarticulation of the rachis. Fi plants were very weak and 
either completely {T. vulgare X T. macha) or about 60 percent (T. spelta X T. 
macha) sterile. At meiosis T. spelta X T. macha averaged 2.90 chromosomes 
involved in multivalent configurations and 0.93 in univalents. Bivalents were of 
reduced chiasma frequency, and bridges were frequent at first anaphase. Hybrids 
of T. macha with the tetraploid species T. turgidim. T. durum, and T. dicoccoides 



1945 ] 


CENETICS 


193 


did not differ greatly from similar hybrids involving T. vulgare or T. spelta. 
Multivalent associations occurred, but bivalents were of approximately normal 
chiasma frequency. Anaphase bridges were found, particularly at the second 
division. Fertility was high (about 60 percent) except in T. mac ha X T. dicoc- 
coides, which was almost completely sterile—apparently through crumbling of the 
chromosomes at the second division. Awns were of intermediate length in these 
hybrids, and spikes were longer than in either parent. 

Chromosomal variation in guayiile and mariola, G. L. Stebbins, Jr. and M. 
Kodani. (Univ. Calif.). {Jour, liered., 35 {1944), No, 6, pp. 162-172, Ulus, 4). 
—Somatic chromosome numbers 36, 38, 54, 58, 72, 74, and 108-111 are reported 
for guayule {Parthenium argentatum), Plants with 38 and 74 have a single pair 
of relatively small chromosomes. Numbers reported for mariola (P. incanum) 
are 2n = 54, 72, and 90. The entire series found in the two species indicates 
that they are a polyploid series on the basic number .ar = 9. Plants with 108-111 
chromosomes, appearing in progenies of those with 2n = 72 or 74, and therefore 
autotriploid with respect to their immediate parents, are dwarf in stature and have 
abnormally shaped leaves. Meiosis in plants with 54, 72, and 74 chromosomes shows 
irregularities previously reported for guayule, while that in 36 and 38 chromosome 
plants from wild seed is more regular. Pollen and seed fertility are correlated fairly 
well with degree of meiotic irregularity, except that seed fertility is about one-half 
that expected on the basis of pollen fertility. Both the autotriploids and a haploid 
derived from 72- and 74-chromosomes parents were highly sterile. Strains of 
guayule with 54, 72, and 74 chromosomes are believed to be of autopolyploid origin, 
but probably have undergone secondary modification through rearrangement of 
chromosome segments and introgressive hybridization with mariola. 

The periodicity and duration of oestrus in zebu and grade cattle, J. Anderson 
{Jour, Agr. Sci, [England], 34 {1944), No, 2, pp. 57-68, Ulus, 12). —Study of 1,130 
cstrous cycles in the zebu and 678 in grade cows indicated that the mean length was 
23.03 days in zebus and 22.42 days in grade cows, mainly from Shorthorn and Ayr¬ 
shire bulls mated to zebus or cows of the native breeds and remated in subsequent 
generations. The mean duration of estrus averaged 4.78 and 7.40 hr., respectively. 
Seasonal variations were noted in the cycles and estrus of zebus, but they were 
less marked in the cows. There was po effect from light or feeding on the sexual 
activity. Data are recorded on the temperature, rainfall, sunshine, and length of 
the cycles in 1936-39 in the Rift Valley Province of Kenya. 

On the breeding season in the sheep, J. Hammond {Jour. Agr. Sci. [Eng¬ 
land], 34 {1944), No. 2, pp. 97-105, Ulus, 6). —Observations were presented on the 
breeding season in adult ewes and ewe lambs from 1932 and 1939 in a group of 
Suffolk X Border Leicester-CHieviot ewes mated with Suffolk and hybrid rams. 
Ochered rams were run with the flock of ewesl The average duration of 254 
estrous cycles was 16.78 days occurring in the period from early October to late 
March, spaced with considerable regularity about the shortest day (11.5 hr. or 
less). Two ewes lambed at times indicating service early in August. Five cycles 
of 20 days or more were observed—^26, 20, 27, 35, and 42 days. Ovulation did not 
generally occur with extremely early heat periods. Suckling influenced the occur¬ 
rence of heat. A decline in the fertility of services toward the end of the. breeding 
season was noted. Although the number of cases was small, the numbers of lambs 
bom per fertile service rose quickly to a peak in November and slowly declined 
thereafter. The gestation periods of twin lambs were slightly longer than those 
of singles, but both ranged from about 140-150 days. Growth during the first 
2 mo. was greatest in the lambs born in May. Sexual maturity was reached at 
about 300 days of age, and if it were not reached during the breeding season 
ovulation was delayed until the following year. From breeding organs of 342 ewe 
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iambs coliccted at the slaughterhouse, ovulatory activity seemed to be equally spaced 
either side of the shortest day. Quite large follicles were noted throughout the 
anestrous period in those lambs which had not recently ovulated. There was a 
tendency toward spontaneous ovulation following hormone treatment in anestrus. 

A microscopic study of coat variations in White New Zealand and Angora 
rabbits, T. M. P. Hardy and M. H. Markley {Jour, Hered., 35 {1944), No, 6, 
pp. 182-192, Ulus. 3). —Microscopic examination and measurements of rabbit hair 
fibers were made at different levels above the skin in efforts to distinguish short- 
coated animals that were homozygous from heterozygous rabbits carrying the char¬ 
acter for woolly hair. These variations of the domesticated White New Zealand 
rabbit were compared with the Angora rabbit. The hybrid or carrier type occu¬ 
pied a position intermediate to the short- and long-haired coats in fiber length, 
number of medullary cells, cross-sectional diameter, and ratio of guard hairs to 
underfur. The hair of the Angora rabbit was of greater length and lesser diame¬ 
ter than the homozygous and heterozygous short-haired rabbits. The most sig¬ 
nificant difference between th normal and hybrid short coats occurred in cross- 
sectional diameters of the guard hairs at the zone above the skin where the fiber 
attains its maximum diameter. Careful measurements were made of cross sections 
of each of 500 adjacent under fur fibers of woolly, carrier, and normal New Zealand 
White rabbits and the fibers of the pure Angora strain. Examinations were made of 
the underfur and guard hair fibers from pelts of one doe of each of the three 
types and one buck each from normal and carrier rabbits. There were only slight 
differences in the diameter of the under fur, but in guard hairs the widest diameter 
for normal-coated pelts was much greater than in any of the other types. The 
smaller average fiber diameter as well as greater fiber length of the guard hairs 
contribute to the silky texture of the woolly recessive as shown by measurements of 
these guard hairs on five male and five female carriers and equal numbers of 
normal pelts of each type. 

A specific abnormality associated with a variety of genotypes, L. C. Dunn 
and S. Gluecksohn-Schoenheimer {Natl. Acad. Sci. Proc., 30 {1944), No. 8, pp. 
173-176). —A syndrome was noted in one family of tailless mice in which certain 
offspring, alive at birth, lacked both anal and genital apertures and died shortly 
after birth. In such animals there was a simultaneous failure of development of 
the posterior parts of the gut and the urinary duct, often resulting in the colon 
and urethra remaining connected, forming a cloaca which has no external opening. 
In some cases kidneys, ureters, genital ducts, and bladder are missing or abnormal, 
but they are not constant parts of the basic syndrome and the frequency of these 
abnormalities varies in different genotypes. In general, the syndrome or parts of 
it tend to appear when the genes u, Sd, Ki, and Fu are present in combination 
with each other or with T, f, or (E. S. R., 89, p. 433). The frequency of abnor¬ 
mal animals appears to be lower in heterozygotes than among homozygotes. By 
way of explaining the syndrome, when the posterior axial region is sufficiently 
defective it fails to provide the normal induction stimuli which regulate develop¬ 
ment of the posterior gut and urinary ducts, particularly the separation of the 
urogenital sinus from the rectum. Further study may reveal differences in the 
urogenital effects of different mutants, but the essential features of the syndrome 
appear to be the usual type of response of the embryo to anatomical defects resulting 
from independent mutations. 

Sensitivity of the reproductive system of hypophysectomized 40-day male 
rats to gonadotropic substances, M. E. Simpson, C. H. Li, and H. M. Evans. 
(Univ. Calif.). {Endocrinology, 35 {1944), No, 2, pp. 96-104, Ulus. J).—The 
testis weights of rats hypophysectomized at 40 days of age were maintained for 
15 days by gonadotropic agents (pregnant mare serum, human chorionic gonado- 
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tropin, and pituitary insterstitial cell stimulating hormone). The formation of 
spermatozoa by 55 days of age occurred with all three hormones at daily doses 
of about 0.25 rat unit. When under the influence of doses of gonadotropins ade¬ 
quate to influence the size and activity of the testicular tubules, the interstitial 
tissue regressed. The accessory organs and interstitial tissue required higher 
doses of gonadotropins for maintenance and growth than the testicular tubules. 
The data included the weights of the testes, seminal vesicles, prostate, and sperma¬ 
tozoa in the epididymis of groups of at least five hypophysectomized rats after 
injection with different doses of one or the other gonadotropin. 

Ovarian hypertrophy in rats united in parabiosis with littermates previously 
treated with antigonadotropic sera, H. S. Kupperman, R. K. Meyer, and J. C. 
Finerty. (Univ. Wis.). (Anat. Rec., 89 (1944), No. 3, pp. 277-285). —Ovarian 
hypertrophy was observed in immature female rats after 10 days* parabiotic union 
with females which had been treated for 10 days previously with sheep antigona¬ 
dotropic rabbit serum (F.. S. R., 88, p. 39). With the ovarian hypertrophy there 
was increased pituitary secretion and castrationlike changes of the cellular types 
in the pituitary. The study was conducted with groups of rats united by parabiosis 
with antigonadotropic-treated and serum-treated controls, with autopsies at 41 
days of age. 

Injections of certain plant growth substances in rats and chick embryos, W. 

S. Dye, Jr., M. D. Overholser, and C. G. Vinson. (Univ. Mo.). (Growth, 8 
(1944), No. 1, pp. 1-11) .— Six plant hormone growth substances had no effect on 
growth and development of 180 albino rats or 240 chick eggs injected on the tenth 
day of incubation. Controls were untreated or injected with a phosphate buffer 
solution. 

Effect of some androgenic steroids on the adrenal cortex of hypophysectom¬ 
ized rats, S. L. Leonard. (Cornell Univ.). (Endocrinology, 35 (1944), No. 2, 
pp. 83-90). —The rate of atrophy of the adrenal cortex of male rats following 
hypophysectomy was decreased by doses of testosterone propionate, androstanediol- 
3-a:-17-trans, and androstenediol-3-)9-17-trans started immediately after the operation. 
The stimulation was directly proportional to the size of the dose. Androstenedione, 
transdehydroandrosterone, progesterone, and desoxycorticosterone were ineffective. 
Stimulation of the adrenal cortex was correlated with stimulation of the testes and 
ventral lobe of the prostate. The stimulation was related to maintenance of cell 
size and not to an increase in the cell numbers in the cortex. When the treatment 
was delayed it was less effective. 

The effect of pure adrenocorticotropic hormone on the work performance of 
hypophysectomized rats, D, J, Ingle, C. H. Li, and H. M. Evans. (Univ. Calif. 

et al.). (Efidocrinology, 35 (1944), No. 2, pp. 91-95, Ulus. 1). —The administration 
of 0.5 mg. of pure adrenocorticotropic hormone to male rats three times per 
day followed hypophysectomy 14 days earlier accelerated loss in weight and caused 
a marked adrenal cortical hypertrophy instead of atrophy, thymus atrophy, and 
a marked increase in the amount of work over the very poor performance of 
untreated animals. In another experiment there was a complete loss of muscular 
responsiveness within 18 hr. in untreated animals. Two treated animals showed 
improved although subnormal performance and required 116 and 144 hr. for com¬ 
plete fatigue. The first of these two experiments was conducted with five treated 
and six hypophysectomized rats. 

The change in the pH of the semen of the bull after incubation, J. Anderson 
(Jour. Agr. Sci. [England], 34 (1944), No. 2, pp. 69-72 ).—Continuing studies of 
the pH of bull semen (E. S. R., 88, p. 615), after storage for 1 hr. at 37® C. the 
pH change of 134 undiluted semen samples of clinically normal bulls was —0.302 
±0.027. With greater pH change there was a lower initial pH and a higher 
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initial motility and number of spermatozoa per cubic centimeter. The greater 
the decrease in pH the lower was motility after incubation. Semen diluted with 
egg phosphate as described by Phillips and Lardy (E. S. R., 83, p. 615) maintained 
better motility than undiluted semen, and the pH changed little. There was no 
relationship between the pH change and the maintenance of motility after incu¬ 
bation. Determination of the initial pH and the pH change after 1 hour’s storage 
may provide a useful and accurate evaluation of semen for use in artificial insemi¬ 
nation. 

Rapid method of standardization of the density of bull semen, M. H. Kyaw 
{Jour. Agr. Set. [England], 34 (1944), No. 2, pp. 106-109, Ulus. 2). — A rapid 
method of estimating the density of spermatozoa in a semen sample by the use of 
Brown’s opacity tubes was found of sufficient accuracy for use in insemination 
centers. There was found to be a simple linear relation between opacity and 
density, with the latter expressed as millions of spemi per cubic centimeter, this 
being approximately five times the opacity standard. 

Results of crossing the Rhode Island Red and White Leghorn breeds of 
poultry, F. J. Dudley (Jour. Agr. Sci. [England], 34 (1944), No. 2, pp. 76~81). 
—^An account is given of an experiment involving reciprocal crosses of Rhode 
Island Reds and White Leghorns at the Northern Breeding Station of the National 
Poultry Institute at Reaseheath, Cheshire, England. Fertility was about 90 percent, 
but was slightly superior in crossbreds in the eggs fertilized by males of the same 
breeds. Crossmating had little effect on the hatchability of fertile eggs, but fertile 
eggs from Rhode Island Red hens hatched slightly better than eggs from Leghorn 
hens. The Rhode Island Red pullets were slower in starting to lay, but their 
weights were heavier at the time of the first egg. The analysis of the results 
was carried out by the method of weighted squares of the means. The study was 
conducted in 1934-39 in 2 units each consisting of 6 Rhode Island Red liens and 
6 White Leghorn hens with Rhode Island Red males in one and a White Leghorn 
male in the other. There were 12 units in all. Laying tesls were based on 294 
purebreds and 315 crossbred pullets from Rhode Island Red dams and 202 purebred 
and 203 crossbred pullets from White Leghorn dams. 

Ontogenetic size differentiation in Single Comb White Leghorns, I. M. Ler- 
NER. (Univ. Calif.). (Grozvth, 8 (1944), No. 1, pp. 33-41). —Sliank measure¬ 
ments were ascertained for about 60 female chicks from the size line and about 
140 from the production line (E. S. R., 90, p. 468) at 4 weeks of age and at each 
4-week period thereafter to 28 weeks of age. Half of these were on one ration 
and half on another. Differences in shank length were slight up to 12 weeks of 
age, but at more advanced ages significant differences were found, witli a maximum 
at 20 weeks of age. From a statistical analysis of the measurements, it was 
evident that the shank length was the same in the two lines. Differences were 
due to the rate of growth rather than to initial size or differences in the duration 
of growth. Differences in early growth rates due to dietary factors were accounted 
for by growth divergence from hatching to 4 weeks of age. 

Early growth rate of possible value as an indication of future egg production, 
J. C. Hammond and S. K. Haynes. (U. S. D. A.). (Poultry Sri, 23 (1944), 
No. 5, pp. 355-357, Ulus. 1).—A striking relationship was found between the average 
live weights of 442 Rhode Island Red pullets at 6 weeks of age and the egg pro¬ 
duction of these birds during the first 68 weeks of life. Data are presented on 
the average weights at biweekly intervals of groups of pullets producing 50-99, 
100-149, 150-199, and over 200 eggs. However, there was a sufficient number 
of high-producing pullets not following this principle to conclude that it is not a 
practical method of culling. 
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Early recognition of superior families, I. M. Lerner and L. W. Taylor. 
(Univ. Calif.). {Poultry Scl, 23 {1944), No. 5, pp. 413-417, Ulus. 2).—The in¬ 
dexes of production by months and of total production of three series of sire and 
dam families were correlated. It was found that there was a uniform rise from 
the value of 0.6-0.8 at the earliest date on November 30, to the end of March 
when the magnitude of 0.9 was reached. In studies of the determinations of sire 
and dam families, those of sire families ranged consistently above determinations 
of dam families. Data for the combined series indicate that determination between 
sire families is greater than between dam families in the early months of the 
production year. The efficiency with which cockerels may be selected on the basis 
of early records of their sisters may vary greatly from year to year. Only two of 
three superior families could be identified at the time the cockerels were chosen 
for testing in the succeeding breeding season. The study was based on records of 
about 9 sire families and, in the respective series, 37, 26, and 52 dam families. 

A relation between environment to two weeks of age and mortality from 
lymphomatosis in adult fowls, F. B. Hurr, R. K. Coije, M. Ball, J. H. Bruck¬ 
ner, and R. F. Bali.. (Cornell Univ.). {Poultry Sci., 23 (1944), No. 5, pp. 
396-404, Ulus. 3). —From 160 to 500 days of age, mortality was consistently higher 
during 7 yr. among pullets from two resistant strains and from a susceptible 
strain that had been started in one pen than among others that had been started 
in a second pen. A slight tendency for mortality from lymphomatosis was lower 
in the last three or four hatches in 1942 than in the first six or seven hatches. 
It was discovered that chicks brooded in one pen exx>erienced a higher mortality 
than those in the second pen. This occurred in all three strains in each of the 
7 yr. Deatlis from neoplasms in 1940, 1941, and 1942 were from 1.6 to 4 times 
as frequent in the birds from one of the pens as from the other. This difference 
was found in both suscer)tible and resistant strains, but the reason for it was not 
explained. It appeared that environmental conditions in the first 2 weeks of 
life determined to a large extent mortality in the adult bird re.sulting from 
lymphomatosis. A favorable environment during this 2-week critical period appears 
to be associated with remoteness from adult birds. The number of birds housed 
annually ranged from a minimum of 1,759 to 2,232 White Leghorn pullets per year. 

Observations on certain shell variations of hens’ eggs, M. Steggerda and W. 
F. Hollander (Poultry Sci., 23 (1944), No. 5, pp. 459-461, t7/?Lv. 1). —Several 
variations found in the shells of eggs laid by crossbred Barred Plymouth Rock X 
Rhode Island Red hens were noted. In one case the pigment was dissolved when 
the egg was wiped with a damp cloth. In another, there was a chalky white finish 
which could be wiped or scraped from the shell. A flattening of some rather small 
eggs was also noted. A more intensive study of these peculiarities, whidi appeared 
to be common in a small flock, seemed warranted. 

The heart beat of avian embryos, A. L. Romanoff. ([N. Y.] Cornell Expt. 
Sta.). {Amt. Rec., 89 {1944), No. 3, pp. 313-316, Ulus. 4).—Changes in tlic rate 
of heartbeat of developing embryos of ring-necked pheasants and bobwhite quail 
weire nearly identical with those in the chick (E. S. R., 62, p. 460) as observed at 
daily intervals by cultivation in the opened egg (E. S. R., 76, p. 838). 

Development of the testis in the ring-necked pheasant, C. M. Kirkpatrick 
and F. N. Andrews. (Ind. Expt. Sta.). {Amt. Rec., 89 (1944), No. 3, pp. 
317-324, Ulus. 5).—Study of the weights of the testes of 80 pheasants, ranging in 
age from 16 to 362 days, and histology of the testes of 72 of them showed that 
spermatogenesis was closely correlated with four phases of testicular growth. The 
first phase, lasting from hatching to 56-^1 days of age and characterized by a 
gradual increase in weight of the testis and the seminiferous tubules, included 
spermatogonia and a few primary spermatocytes. The second phase (81-144 days) 
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was one of rapid increase m weight of the testis and the production of sothe 
spermatozoa. The third stage lasted from 144 to 236 days of age, when the testis 
and seminiferous tubules contained only spermatogonia and primary spermatocytes. 
The fourth and most important phase (236-334 days of age) was when full breed¬ 
ing condition was maintained. Testis size and activity of the bobwhite quail also 
suggest a physiological relationship between stimulation of the testis at about 100 
days and the subsequent involution of the thymus and bursa depth. 


FIELD CROPS 

[Farm crops research in Mississippi] (Miss. Farm Res. [Mississippi Sta.], 7 
(1944), No. 9j pp. 2, 6, ^).—Progress results in research experiments are reported 
in articles entitled Pontiac, Sebago, Green Mountain Lead Potato Test, by H. H. 
Foster (pp. 2, 6), and Delta Station Test of Oat, Barley, Rye, Wheat Varieties, by 
P. W. Gull (p. 8). 

Experiments with cotton, com sorghum, and soybeans at the Rice Experi¬ 
ment Station, Crowley, Louisiana, J. M. Jenkins. (Coop. U. S. D. A.). 

(Louisiana Sta. Bui 383 (1944), pp. 19). —Highest average yields of lint collon. 
1938-42, were from Dixie-Triumph 366, 549 lb.; Station Miller, 531 lb.; and Stone- 
ville-2B, 405 lb. These varieties and Deltapine appear well adapted for the rice 
area. Yields of 20 of about 100 cotton varieties and strains growm, 1928-42, are 
reported. Seed cotton yields, 1928-38, averaged highest following the application of 
600 lb. per acre of 5-16-4, 5-8-8, and 7-8-4 fertilizer, respectively. Potash 48 lb. 
per acre, applied in a 5-12-8 mixture before planting, 1931-39, appeared enough to 
produce maximum cotton yields. Potash as a side dressing was less profitable than 
when applied before seeding. Average increase in yield of seed cotton, 1933-39, was 
highest from plats receiving P in bonemeal, and was followed closely by cotton 
receiving basic slag, citratus, and superphosphate. When fertilizer was applied at 
rates of 150, 300, 450, and 600 lb. per acre, highest 3-yr. average yields of seed cotton 
were from the 3-10-3 formula 450 lb, and from the 6-8-6 formula 600 and 450 lb. 
per acre. 

Surecropper, Hastings Prolific, and Cocke Prolific corn in order named made 
highest average yields, 1932-36, among 20 varieties grown. Low yields are due 
largely to insect damage and environmental conditions not particularly favorable for 
com. When corn was planted March 1 and each 2 weeks thereafter until July 1, 
1933-38, highest average yields were from April 15, May 1, and April 1 plantings, 
respectively. 

A rotation of cotton 2 yr. and corn with soybeans 1 yr., 1932-39, failed to increase 
the yield of seed cotton, and low average production of corn indicated that such a 
rotation would not be profitable. Cotton and corn, grown in rows spaced 4, 5, and 
6 ft. apart, made highest average yields 1934-38, 699 lb. of seed cotton and 10 bu., 
respectively, from 4-ft. spacing. 

Sorgos were superior to grain sorghums in yield of green forage, 1933-39, with 
Honey sorgo leading. Hegari, Schrock, and Sagrain in order led the grain 
sorghums. Schrock and Sagrain made the highest average grain yield. While 
shallu did not yield as much grain as most other varieties, the grain was usually of 
good quality and was seldom attacked by insects in the field or in storage. Of the 
sorgos. Sumac outyielded Colman and Honey in order. 

Otootan, Biloxi, and Laredo soybeans ranked in order in yield of cured hay 
1932-35. Of varieties grown, 1936, 1938-39, Avoyelles led and was followed by 
Palmetto, Monetta, and U. S. 71570. Barchet was the most consistent in seed pro¬ 
duction. Because of damage from insects, diseases, and other causes, seed yields 
were not recorded. 
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The identification of certain native and naturalized grasses by their vegetative 
characters, S. E. Clarke, J. A. Campbell, and W. Shevkenek (Canada Dept 
Agr., Tech. But 50 (1944), pp. 129, Ulus. 143). —key for identification of 10^ 
native and naturalized grasses occurring in pastures and meadows in the Prairie 
Provinces uses characters of vegetative parts such as sheath, collar, auricles, ligulc, 
and leaf-blade for their separation. Diagrammatic drawings, emphasizing struc¬ 
tural characteristics, and descriptions of these parts are presented for each species. 
Information is given on growth characteristics, underground portions of the plant, 
and habitat conditions. Indexes to botanical and common names are included. 
Nomenclature is in accordance with that used by Hitchcock (E. S. R., 73, p. 465). 

Preliminary trials on the effect of management on the establishment of peren¬ 
nial grasses and legumes at Davis, California R. M. Love. (Univ. Calif.). (Jour. 
Amer. Soc. Agron., 26 (1944), No. 8, pp. 699-702). —Early intensive grazing before 
annuals headed reduced competition provided by them and resulted in the best stand 
of vigorous perennials. Removal of sheep before all available moisture was 
exhausted enabled perennials to continue development to maturity. A short period of 
fall grazing did not damage young perennial plants. Late grazing, beginning when 
annuals were maturing, reduced stands of perennial grasses by about 80 percent and 
perennial legumes by about 50 percent. Prolonged grazing into the dry season prob¬ 
ably hindered further development of seeded species, which were reduced in numbers 
and in vigor. Late mowing, followed by prolonged grazing, resulted in the poorest 
stands of perennials. 

West Virginia grasses, E. L. Core, E. E. Berkley, and H. A. Davis (West 
Virginia Sia. Bui. 313 (1944), pp. 96, Ulus. 40). —The 187 species and varieties of 
grasses known to occur wild in West Virginia are described and illustrated with 
determinative keys, distribution records, and ecologic notes. Information on their 
importance as forage, hay, and soil-binding plants or as weeds is included, and a 
glossary and an index are appended. 

[Meadow and pasture research in Louisiana] (Dairy Res. Digest [Louisiana 
.V/a.], 2 (1944), No. 3, pp. 1, 2). —Progress results from current investigations 
are reported in brief articles entitled Leesville Clover Plots Give High Yields, and 
Clover Yields High Near De Riddcr, both by D. M. Seath and L. L. Rusoff. 

Studies on the use of the point-quadrat method of botanical analysis of mixed 
pasture vegetation, W. B. Drew. (Mo. Expt. Sta.). (Jour. Agr. Res. [U. .S'.], 
69 (1944), No. 7, pp. 289-297). — Assuming that weight-list data provide a reliable 
basis of comparison, the point-quadrat method yielded more satisfactory results than 
the count-list method in botanical analysis of a lespcdeza-grass pasture at Columbia, 
Mo. No tendencies toward underhitting of the legume or overhitting of the grass 
were noted in the results. Tests of the relative efficiency of four different applica¬ 
tions of the point-quadrat method on the same type of vegetation indicated that 
counting of all hits as the needles of the apparatus are pushed through the plants 
to the ground yielded more reliable results than recording the first plant hit by each 
of the 10 needles. Height of vegetation and morphology of species involved were 
found to affect the results, as well as the manner of use. 

The place of pastures in Utah agriculture, A. F. Bracken (Farm and Home 
Set. [Utah 5/0.], 5 (1944), No. 3, pp. 8, 13, 15). —The characteristics smd location 
of the main pasture types in Utah are described, and nianagement and improvement 
practices are discussed. 

A year-around grazing program for the alkaline soils of the Black Belt of 
Alabama, K. G. Baker and E. L. Mayton. (Ala. Expt. Sta.). (Jour. Amer. 
Soc. Agron., 36 (1944), No. 9, pp. 740-748, Ulus. 4).—Experiments, 1933-42, at 
the Black Belt Substation indicated black medic, white clover, and Dallis grass as 
the best plants for permanent pasture. From 200 to 400 lb. of superphosphate and 
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SO to 100 lb. oC potassium chloride per acre annually, or heavier applications at 3-yr. 
intervals, should be applied on both permanent and temporary pastures. At current 
prices, commercial N has not been profitable on permanent pastures. Manure alone 
on permanent pastures has produced small gains in yield of beef, which was increased 
very materially by superphosphate. A direct relation was evident between amount 
of protein produced per acre and beef yield per acre. During the grazing season on 
permanent pastures, seasonal peaks of gain and carrying capacity occurred with 
corresponding periods of low gains and low-carrying capacity. Supplementary 
grazing crops to fill out the periods of low grazing have been essential for maximum 
returns from fertilization. Black medic and Johnson grass grown in rotation have 
been the best plants for supplementary pastures, although in more intensive opera¬ 
tions, as dairy farming, small grains may be used in rotation with Johnson grass. 

Winter survival of rough- and smooth-awned barleys^ G. K. Middleton and 
R. W. McMillen. (N. C. Expt. Sta.). (Jour. Amer. Soc. Agron., 36 (1944). 
No. 7, pp. 626-627). —Further studies (E. S. R., 86, p. 182) involving 6 crosses 
among rough- and smooth-awned and hooded barleys showed rough-awned segre¬ 
gates to usually surpass smooth-awned in percentage of winter survival. A fairly 
close relationship seemed to exist between rough-awnedness and winter habit and 
between smooth-awnedness and spring growth habit. The linkage is not so close but 
that winter type smooth-awned strains can be obtained, yet it makes their isolation 
from hybrid populations rather difficult. 

Winter barley in West Virginia, R. O. Weibel (West Virginia Sta. But. 314 
(1944), pp. 27, Ulus. 2). —Information on growing winter barley considers soil 
and fertility needs; varieties and cultural and harvest practices, based extensively on 
test results in different sections of West Virginia, 1933-43; diseases and their con¬ 
trol; and uses of the crop for feed grain, pasture and soiling, and, as a nurse crop. 

Barley evidently should be sown at least 2 weeks before normal seeding time for 
wheat; not later than September 15 for lower altitudes of the northern third of the 
State, as at Morgantown and Kearneysville; and on September 20-25 for the 
southern part, as at Lakin. Scottish Pearl, Kentucky 1 and 2, and especially in the 
eastern part of the State, Tennessee Winter 52, all rough-awned, and where desired, 
Tennessee 6 and Missouri Early Beardless of the hooded types, are recommended. 
Comparison of average yields, 1930-39, showed that barley has produced more pounds 
of grain and total digestible nutrients per acre than oats or wheat, and surpassed 
these crops and com in production of pounds of digestible protein per acre. 

Results of the cooperative regional castor bean tests, 1941, [1942, 1943] 
(Coop. State expt. stas. et al.). (U. S. Dept. Agr., Bur. Plant Indus., Soils, and 

Agr. Engin., \1942], pp. 60-\-; [1943], pp. 28-\-; [1944], pp. 19+). —The program 
organized late in April 1941 after probable need for domestic production of castor- 
beans for war industries became apparent, included 63 variety tests, 19 spacing tests, 
and 6 fertilizer tests in 17 Central, South Central, and Southwestern States and 
Maryland. Each of 47 strains was grown at from 1 to 53 locations, providing data 
on yields, hulling percentage, and numbers of spikes per plant. Number of plants 
per acre appeared to be more important than spacing within and between rows in 
determining yield. In limited trials, slight yield response was obtained from N, P, 
K, and lime. Little variation was noted between varieties or locations in oil content 
of seed, whereas beans not fully mature due to disease, insect or frost injury, or other 
causes usually were low in oil. Gray mold (Sclerotinia ricini), which attacks young 
capsules, caused serious damage in Florida and Georgia. The Conner variety was 
moderately susceptible to cotton root rot (Phymototrichum omnivoruin). In certain 
areas, seed did not mature normally following puncture of young capsules by green 
stinkbugs. 
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In 1942, 69 tests of 3 types were conducted in 23 States. Data on 6 agronomic 
characters of Conner, Doughty 11, Kentucky 38, U.S. 4, U.S. 7, and Kansas Com¬ 
mon planted in 61 uniform tests, furnished information on regional adaptation and 
a basis for limiting number of varieties in immediate production programs. When 
Conner was planted biweekly from April to June in uniform tests in Kansas, Mis¬ 
souri, Illinois, and Oklahoma, yield decreased markedly from earliest to later plant¬ 
ings in all except Oklahoma tests. The 12-, 24-, and 36-in. spacings (single plant) 
produced similar yields in 4 uniform tests in the same regions, but 48- and 60-in. 
spacings were too wide for maximum yields of Conner. Gray mold and green 
stinkbugs again reduced yields in some localities. 

The 1943 program comprised 50 tests at 35 locations in 15 States. No yield ditfer- 
ences were found in 6 of 12 uniform tests among 12-, 24-, and 36-in. spacings between 
single plants in drilled rows or equivalents in checked rows. In the other 6 tests, 
yield differences usually favored the closer spacings. In 6 date-of-planting tests in 
5 States, usually with 3 varieties, yields were highest from earliest plantings. 
When N, P, and K were applied alone and in combinations in 2 tests with Conner 
in Kentucky, the only significant yield increase resulted from P alone on land where 
corn usually responds appreciably to similar applications of NPK. In 3 tests with 
3 varieties to indicate harvest frequencies to prevent serious loss by shattering, 
yields from harvest as often as needed to get all beans or only when serious loss 
seemed imminent were not significantly different, whereas those harvested only once 
after the first killing frost were considerably lower. Clipping growing points out of 
young plants increased branching but reduced yield by delaying heading and maturity. 
Conner, Doughty 11, and Kentucky 38, markedly different in habit of growth and 
earliness, generally responded alike to treatments in the various cultural tests. Con¬ 
ner yielded about the same on listed and surface-planted land, but weed control was 
much easier on listed areas. Alicntaria ricini, a fungus attacking inflorescences, was 
observed in all material examined critically; its effect on seed filling is presumed to 
be detrimental. Gray mold was observed again in the Gulf coastal region. 

Effect of moisture, seeding dates, and fertilizer on stands and yields of crim¬ 
son clover, R. E. Stitt. (U. S. D. A. c(K)p. N. C. Expt. Sta. vt al.). 

Am,er. Soc. Agron,, 36 (1944), No. 5, />/>. 464-467, Ulus. 2). —Crimson clover 
(Trifolium incarnatum) seed with hulls on required more moisture for germination 
than hulled seed in tests at Statesville, 1935-42, but the hulls have helped overcome 
hazards of light rainfall after seeding on dry surface soils. Effectiveness of a given 
seeding date was dependent upon time of season and precipitation. Seedings made 
later than October 1, were seldom successful due to winter injury and reduced 
growth in the spring. Superphosphate increased yields but did not affect emergence 
of clover seedlings. 

Carbohydrates as an index in determining winter hardiness of red clovers 
outside the polar circle, S. A. Kasparova and T. A. Proskuknikova (Compl. 
Rend. (Dok.) Acad. Sci. U. R. S. S., n. scr., 42 (1944), No. 8, pp. 355-359). 

The value of fertilizer for corn, R. Coleman (Mississippi Sta. Cir. 120 (1944), 
pp. 11, Ulus. 4). —Corn experiments in different localities in Mississippi showed 
that N is the most profitable fertilizer, and on soils known to be deficient in P and K, 
these nutrients should be added with N. For best returns, at least 32 Ib. per acre 
should be applied by placing one-half under the crop and one-half as a side dressing. 
Profits per dollar invested when 24 lb. of N were applied were from ammonium 
nitrate $6.15, ammonium sulfate $4.94, sodium nitrate $4.83, Uramon $4.14. and 
calcium cyanamide $1.50. The results suggest that if all of Mississippi’s corn land 
were properly fertilized with N, the average State yield could be increased from 
15 bu. to 25 or 30 bu. per acre. 
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Sampling ear com for moisture determination, E. E. Down, J. W. Thayer, 
Jr., and E. Vander Meulen. (Mich. Expt. Sta.). {Jour, Amer. Soc. Agron,, 36 
{1944), No. 5, pp. 461-463, Ulus. 1). —In both September 16 and November 3 har¬ 
vests^ moisture content, as determined from 1-in. cross sections of ears taken with 
the device illustrated, more closely approximated moisture content on the basis of 
whole ears than did that determined from gouged kernels. Middle sections con¬ 
tained slightly less moisture than sections cut from tips and butts, but sections may 
be taken at random in field operations. 

Studies with recently developed cotton strains in the Yazoo-Mississippi 
Delta, 1^3, J. W. Neely and S. G. Brain {Mississippi Sta. Cir. 121 (1944), 
pp. 8 ).—Yields of seed cotton and lint per acre, ginning percentage, bolls per 
pound of seed cotton, classers’ staple length, and fiber measurements, including 
bundle strength, length uniformity, and length at the upper half mean are tabulated 
and discussed for 49 strains in the new strains study, 49 in miscellaneous advanced 
strains, and 25 Delfos advanced strains, all grown at the Delta Substation in 1943. 

The effect of potash level on several characters in four strains of upland 
cotton which differ in foliage growth, J. H. Turner, Jr. (Ga. Coastal Plain 
Expt. Sta.). {Jour. Amer. Soc. Agron., 36 {1944), No. 8, pp. 668-698, Ulus. 1 ).— 
When four strains of upland cotton, differing in foliage characteristics, were studied 
in 1941-44, significant increases in acre yield of seed cotton were shown between 
20-, 40-, and 80-lb. levels of potash (K 2 O) on Tifton sandy loam. Differences found 
between the light-foliaged strain and the three strains of heavier foliage were 
highly significant. The heaviest foliaged strain seemed to give the largest response 
to higher potash levels, while the lightest foliaged cotton showed a greater bloom 
production than the heavy-foliaged types. No definite effect of bloom production 
was identified with potash levels. Increases in boll size accompanied increase in 
potash, and differences were also found between all strains, with average boll size 
larger as foliage became denser. Leaf loss was lower for the higher potash levels. 
Light-foliaged types lost the most leaves, and differences were present between each 
strain, with leaf loss diminishing as foliage was denser. High bloom production 
was not indicative of high yields, different foliaged types showed differences in 
setting efficiency, and high potash levels were of benefit in setting more fruit. 
Strain X treatment interactions were significant for all measures of production 
efficiency. 

Potato production in the Northeastern and North Central States, P. M. 

Lombard and B. E. Brown {U. S. Dept. Agr., Farmers* Bui. 1958 (1944), pp. 
42-{-, Ulus. 18 ).—Factors concerned with potato production discussed include the 
soil and its preparation; planting operations and subsequent cultural care of tlic 
crop; use of fertilizer, lime, and manure; varieties; care and treatment of seed 
tubers; spraying; harvesting; and storing. Certain features relative to potato 
production in each of the different Northeastern and North Central States arc 
described, with remarks on varieties grown. This publication supersedes Farmers' 
Bulletin 1064 (E. S. R., 41, p. 829). 

Rotation, cultural, and irrigation practices affecting rice production, M. 

Nelson {Arkansas Sta. Bui. 445 {1944), pp. 45 ).—Influences of different rotation, 
cultural, and irrigation practices on yields of Supreme Blue Rose rice were deter¬ 
mined in field experiments at the Rice Branch Station in continuation of previous 
work (E. S. R., 65, p. 732). 

Rice rotated with Mammoth Brown soybeans cultivated or broadcast early or 
with fallow produced larger yields than continuous rice. All 2-yr. rotations of rice 
with soybeans harvested as hay or beans, or tufned for soil improvement, produced 
larger rice yields than continuous rice and were considered more desirable than 
rotations of rice with fallow. Soybeans followed by vetch turned under, followed 



by ric€ 2 yr., was the outstanding S-yf. rotation. Fertilizer for soybeans in ano-ther 
3~yr. rotation did not maintain yields at as high level as vetch green-manure for 
rice following. Relatively large average yield increases were made by the first crop 
of rice in two 4-yr. rotations including soybeans, oats, and rice. Increases in yields 
of rice were about as half as large in the second year as the first. Best results in 
2-, 3-, and 4-yr. rotations were obtained when rice was planted on the same soil 
on an average of not more than half of the years. Use of legumes for increasing 
yields of rice equaled or surpassed the application of 500 lb. of 4-8-8 fertilizer to 
crops preceding rice (E. S. R., 89, p. 441). Soybeans, lespedeza, and vetch plowed 
under before rice resulted in increased rice yields. Harvesting soybeans for seed 
and plowing under the straw, or harvesting lespedeza hay and turning under the sec¬ 
ond growth, resulted in as large rice yields as after clean fallow the previous year. 

Broadcasting rice on the soil surface and irrigating at once gave higher yields 
than the usual practice. Larger average increases in yields were obtained when 
the soil was flooded and seed broadcasted on the water. Consistent relationships 
did not exist between grass and weed infestation and yields of rice, methods of 
cropping, tillage practices, or irrigation methods. Even rice on land fallowed tlie 
preceding year did not differ significantly from the check in degree of such infesta¬ 
tion. Relatively deep plowing, 9 in., preparatory^ to planting, resulted in larger yields 
than either 6- or 3-in. depths. Delay of 2 weeks beyond the usual time for planting 
resulted in decreased yields of rice. 

Results of experiments with rice in Louisiana, J. M. Jenkins and J. W. Jones. 
(Coop. U. S. D. A.). {Louisiana Sta. Bui. 384 (1944), pp. 39). —Variety, seeding, 
irrigation, rotations, and fertilizer experiments with rice and a permanent pasture 
study conducted on Crowley silt loam at the Rice Station supplemented and continued 
earlier work (E. S. R., 54, p. 35). 

Zenith and Early Prolific in the early group; Blue Rose, Fortuna, Nira, and 
Acadia, midseason; and Rexoro in the late group were found to be well adapted 
varieties. Fortuna, Rexoro, Blue Rose, and Caloro made highest average yields 
from seeding (E. S. R., 76, p. 473) about April 1, and Early Prolific and Nira when 
seeded May 1 and May 15, respectively. Days required from seeding to maturity, 
for each variety, decreased as the seeding date was delayed. For a difference of 
76 days in time of seeding (March 17 and June 1), there was a spread in dates of 
maturity of about 50 days for Rexoro, Nira, Fortuna, and Early Prolific, but only 
about 20 days for Blue Rose and Caloro. 

In a submergence experiment, each variety made highest (average) yields on land 
submerged 20 days after seedlings had emerged. Early continuous submergence, 10 
days after seedlings emerged, gave higher yields, 1934-39, than intermittent drying 
of land followed by continuous submergence. Holding water on rice stubble or 
uncropped land during fall, winter, and summer, or after late fall plowing until 
March 1 did not affect rice yields. 

In 2-yr. rotations, rice yields averaged highest after Italian ryegrass and fol¬ 
lowing clovers on stubble pasture, slightly lower after cultivated fallow or soybeans 
plus fall-sown bur-clover, and lowest after cotton dusted with calcium arsenate. In 
another test, rice after cotton dusted with calcium arsenate averaged 31.9 bu., 
and after cotton not dusted 45.1 bu. Yields of cotton and soybeans in a 3-yr. rota¬ 
tion of cotton, soybeans, and rice, as in the 2-yr. rotations, averaged too low to be 
profitable, and rice yielded somewhat less than in the better 2-yr. rotation. In 
4-yr. rotations, fertilizing cotton (2 yr.) or stubble pasture (2 yr.), did not increase 
rice (2 yr.) yields, but rice after stubble pasture yielded 7.4 bu. more per acre than 
after cotton, which was in accord with results of other rotation experiments. Rice 
yields in lO-yr. rotations of rice 5 yr. following 5 yr. in (dusted) cotton averaged 
32.1 bu. per acre, after native pasture 47.1, com plus soybeans 45.6, and improved 
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pasture 48.7 bu. On land continuously in rice 49 yr., S-yr. average yields in the last 
30 yr. ranged from 24.5 to 32 bu. per acre, the fluctuations appearing due to climatic 
variations rather than to depletion of fertility. 

Average yields of rice w^ere increased materially by application of complete 
fertilizer at seeding time and 8 weeks after the land was submerged. Largest 
increases in yields from fertilizers were obtained on relatively fertile soil, as im¬ 
proved pasture and land on which straw had been turned under. On less fertile 
land increases were smaller, indicating that organic matter must be maintained in 
the soil to obtain maximum benefits from fertilizers. The source of P in a complete 
fertilizer was of less importance than the formula used. Largest and most con¬ 
sistent increases in yield were obtained with the 8-10-6 formula. With this fertilizer, 
applied at seeding time 400 lb. per acre, the largest increases in yield were obtained, 
but with applications at seeding time and 8 weeks after irrigation at rates of 100, 
200, and 300 lb. per acre yields also increased materially. 

In southwestern Louisiana, the general practice is to grow a rice crop and then 
pasture the land with cattle for 1 or 2 yr. In permanent pasture studies (E. S. R., 76, 
p. 469), highest yields of cured hay were taken from seeded improved pastures, 
limed and fertilized. 

Natural and controlled pollination in sesame, D. G. Langham (Jour. Hered., 
35 (1944), No. 8, pp. 254-256, Ulus. 1). —The 4.6 percent of cross-pollination, found 
in sesame (Sesamum indicum) under field conditions at Caracas, Venezuela, was 
attributed to visits of insects, mostly honeybees. A simple method for making con¬ 
trolled pollination is described and illustrated. 

[Soybeans and their products] (Soybean Digest, 4 (1944), Nos. 11, pp. 22-24, 
25-20, 32-65, Ulus. 1; 12, pp. 9-10, 15). —^Papers of interest to agronomists and 
other technologists presented at the twenty-fifth anniversary meeting of the American 
Soybean Association at Urbana, Ill., September 12-13, 1944, included: What Is the 
U. S. Regional Soybean Laboratory Doing? by J. L. Cartter (pp. 22, 62) (U. S. 
D. A. coop. 24 expt. stas.) ; Twenty-Five Years of Soybean Growing in America, by 
W. E. Riegel (pp. 23-24); Contributions of Machinery and Power to Soybean Pro¬ 
duction, by E. W. Lehmann and H. W. Bateman (pp. 25-27) (Ill. Sta.) ; The 
Soybean Oil Rainbow, by H. W. Galley (pp. 27-29); Where to in Cornbelt Soybean 
Production, by G. G. Mcllroy (pp. 29-30) ; The Germination of Stored Soybeans, 
by R. F. Fuelleman and W. L. Burlison (p. 30) (Ill. Sta., U. S. D. A., et al.); 
Insects Attacking Soybeans Stored in Illinois, by M. D. Farrar (pp. 32, 65) ; An 
Analysis of the Soya Food Situation, by D. S. Payne (pp. 33-34), and The Breeding 
Work of the U. S. Regional Soybean Laboratory, by L. F. Williams (pp. 34, 64), 
(both U. S. D. A.); Soybean Storage Studies, by D. G. Carter and L. E. Holman 
(pp. 35, 64) (Ill. Sta., U. S. D. A., et al.) ; Utilization of Soybean Oil Meal as Feed 
and Fertilizer, by J. W. Hayward (pp. 36, 38) ; Soybean Research—A Look Into 
the Future, by O. E. May (pp. 39-40) (U. S. D. A.) ; Inoculation and Nitrogen 
Nutrition of Soybeans, by A. G. Norman (pp. 41-42) (Iowa) ; Some Problems in 
Using Soybeans as Food, by J. 1. Simpson (pp. 43-44) (Ill.) ; Utilization of Soya 
Proteins in Industry, by P. E. Sprague (pp. 47-48, 51) ; Facts on Soybean Fertiliza¬ 
tion, by A. L. Lang (pp. 52, 54, 58) ; Creating New Kinds of Soybeans, by C. M. 
Woodworth (pp. 56-58), (both Ill.) ; Soybean Disease Investigations at the U. S. 
Regional Soybean Laboratory, by W. B. Allington (pp. 60, 65) (U. S. D. A.); and 
Nutritive Value of Soybeans, by G. M. Kinsman (pp. 9-10, 15) (Ill.). 

Crop relationships with special reference to nitrogen efficiency, R. J. Borden 
(Hawaii. Planters' Rec. [Hawaii. Sugar Planters' Sta.], 48 (1944), No. 2, pp. 
65-72). —Experimental results, 1937-42, provided information on relationships use¬ 
ful in planning field practices, especially in judging efficiency obtained from N appli¬ 
cation to sugarcane. Plant crops produced higher yields than ratoons and used 
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applied N fertilizers more efficiently. Crops started in October to December pro¬ 
duced poorer yields and were less efficient in N use. N at 150 to 175 lb. per acre 
sufficed for plant crops and was efficiently used at this rate, but for ratoons slightly 
larger quantities were indicated. Harvesting from January to June was indicated 
as most desirable, whereas July to September harvests gave low yields. Improve¬ 
ment in juice quality and higher yields of cane and sugar followed increases in age 
of cane at harvest. An almost linear relation was found between cane and sugar 

yields. A higher N requirement per acre, but less per ton of cane and sugar, was 

associated with increases in yields, but N per month values were quite constant, 
regardless of changes in yields. Nitrogen efficiency values from those crops which 
had the best performance records (tons of sugar per acre per month) were for 
plant cane in ix)unds of N, 173 per acre, 8.3 per month, 1.7 per ton of cane, and 14.6 
per ton of sugar; and ratoons 175, 9.6, 2.1, and 17.4 lb. of N, respectively. The 

highest N efficiency values are indicated as about 8 lb. per month, and at about 

2 lb. per ton of cane. 


Vegetative differences influence the composition of sugar cane, A. H. Cor- 

NELisoN (liazvaii. Planters* Rec. [Hawgii. Sugar Planters* Sia.}, 48 (1944), No. 
2, pp. 125-164, Ulus. 36). —Small differences were found to exist between the 
H 109, POJ 2878, and 31-1389 varieties in concentrations of sugars, moisture, and 
other plant constituents, but the large.st differences between varieties were in vege¬ 
tative type and time responses. Large differences in rates of growth, age-types of cane 
in the field, longevity of stalks, number of stalks, flowering habits, and variable 
resi)onses to weather were indicated. Vegetative differences were found to influence 
the time of a])pearance and magnitude of the variations in concentration of plant 
constituents at any time. Wide variations experienced under identical growth con¬ 
ditions indicated that eacli variety must be studied for optimum fertilization, irriga¬ 
tion and other treatments, and optimum harvest periods. The period of physio¬ 
logical maturity, ratiier than chronological age, will determine crop behavior in 
different varieties and is deemed of utmost importance in determining the adapta¬ 
bility of a variety to Hawaiian climate and cropping systems. Varieties having short 
physiological life cycles and thereb}^ poor “carry-over" (jualities cannot be adapted 
to the harvesting schedules. See earlier notes (E. S. K., 86, p. 38). 

Sweetpotato production: Fertilization and hill spacing studies, W. S. Ander¬ 
son and J. S. Randolph. (Coop. U. S. D. A.). (Mississippi Sta. Bui. 402 
(1944), pp. 22, Ulus. 8). —Experiments with two rates of application of 6-8-8 
fertilizer to Triumph sweetpotatoes in combination with 10-, 20-, 30-, and 40-in. hill 
spacings of plants and with different fertilizer replacements were made in 1939-42 
in the Laurel area. Effects of treatments on total yields and on yields of the larger 
and smaller size roots are shown, and profits to growers are estimated in returns 
per man-hour and per acre for each treatment. 

At all spacings planted early or late, the 1,000-Ib. rate butyielded SOO-lb., but the 
difference was less in early planting at close spacings than at wide spacings. The 
two rates differed little at wide spacings planted late, but 1,000-lb. considerably out- 
yielded 500-lb. at close spacings planted late. The 500-lb. rate with 20-in. hill 
spacings gave the highest net return. The 10-in. and 20-in. hill spacings were less 
profitable with 1,000-lb. than 500-lb. of fertilizer, and 30-in. and 40-in. spacings gave 
about the same return with either rate. In late planted tests, higher yields were made 
by close spaced plats on both fertilizer rates. No profit per acre was shown from 
late planting, yet net labor income up to about 15 ct. an hour was shown for these 
plantings. Close spacing did not offset harmful effects of late planting. In income 
per man-hour, the 500-lb. rate with 20- to 40-in. spacings exceeded other treatments 
except 1,000-lb, with 40-in. spacing. 
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Placement of fertilizer affected yield, and application of 500 lb. of in bands 
3 in. to the side of and on a level with the plant roots at transplanting time surpassed 
all other placements in total yield and net return. Starter solutions, supplementary to 
a complete fertilizer, were of slight value. Placement of 800 lb. of 6-8-8 fertilizer 
with tractor cultivator attachments at or just before transplanting in bands 3 in. 
to the side of and on a level with the plant roots gave higher yields than placement 
in row centers or on each side in bands nearer to or farther from plant roots. 
Such variations in rate and placement of fertilizer and in hill spacing had little 
effect upon the starch content of the sweetpotatoes. See an earlier note (E. S. R., 
89, p. 442). 


Studies of delayed digging of sweet potatoes of the Porto Rico variety, W. 

D. Kimbrough. (Coop. U. S. D. A.). {Louisiana Sta. Cir. 34 {1944), pp. [^]). 
This material has been noted from another source (E. S. R., 91, p. 682). 


Varieties of winter wheat for Nebraska, K. S. Quisenberry, O. J. Webster, 
and T. A. Kiesselbach. (Coop. U. S. D. A.). {Nebraska Sta. Bui, 367 {1944), 
pp. 20, Ulus. 8). —Winter wheat varieties recommended for certain areas in the 
State from continued experiments (E. S. R., 83, p. 622) are Pawnee, Nebred, and 
Cheyenne. Acceptable wheats not on the recommended list are Nebraska No. 60, 
Turkey, Tenmarq, Blackhull, Comanche, and lobred. A few of the varieties grown 
in surrounding States but not indicated for Nebraska are lowin, Kanred, Kawvale, 
Chiefkan, Red Chief, and Wichita. Yields, other agronomic characters, adaptation, 
winter hardiness, disease resistance, and milling and baking qualities are described 
for each variety, and acceptable cultural practices developed in experiments reported 
earlier are outlined. 


New smut resistant wheat released by station (Farm, and Home Sci. {Utah 
5 {1944), No. 3, p. 5). —Wasatch, a new hard red winter wheat of the 
Turkey Red type, developed by D. C. Tingey of the station and R. W. Woodward 
of the U. S. Department of Agriculture from a cross between Ridit and Relief 
wheats, and released to farmers, is considered a distinct improvement over varieties 
released earlier by the station. It has a stiffer straw than Relief and is said to be the 
most highly resistant of any commercially grown wheat to cereal smuts and especially 
dwarf smut. 

Seed treatment with plant hormones in crop production, R. P. Bartholomew 
(Arkansas Sta. Bui. 444 (1944), pp. 13). —Treatment of seeds of soybeans for hay 
and grain, sorgo for silage, rice, corn, and cotton with three plant hormone dusts and 
various fungicidal dusts resulted in practically no significant increases in yield under 
a wide range of soil conditions. Large significant differences between yields of corn 
of the same treatment planted on different dates were associated with date of plant¬ 
ing and not with seed treatment. It is concluded that seed treatment with the plant 
hormones used in this experiment cannot be recommended as a general practice in 
Arkansas. 


HORTICULTURE 

The aerosol method of treating plants with growth substances, P. W. Zim¬ 
merman and A. E. Hitchcock {Contrib. Boyce Thompson Inst., 13 (1944), No. 
7, pp. 313-322, Ulus. 4). —The aerosol method of treating plants with growth sub¬ 
stances %as successfully used for inducing epinasty, parthenocarpy, and fruit set in 
the tomato. The hot plate method and cylinders with liquefied Freon gas for dis¬ 
pensing aerosol were both effective. When the aerosol method was used in a 
greenhouse, the entire plant responded to the treatment. By using a special type 
cylinder with a spring attachment for releasing the gas, local parts of a plant could 
be treated without affecting the whole plant. Of a total of 31 chemicals tested, 15 
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were active in modifying leaf growth and therefore undesirable for the aerosol 
method of inducing parthenocarpic development of fruits. 

Carbon dioxide storage.— XII, Germination of seeds in the presence of carbon 
dioxide, N. C. Thornton {Contrib. Boyce Thompson Inst., 13 (1944), No. 7, pp. 
355-360 ).—In continuation of this series (E. S. R., 81, p. 348), tests conducted at 
seven temperatures, ranging from 5® to 35® C., showed that from 40 to more than 
50 percent of CO* is necessary when a normal supply of O 2 is present to inhibit 
.‘germination of seeds of cabbage, pepper, pea, radish, sunflower, tomato, and wheat. 
Cabbage, pea, sunflower, and wheat initiated germination in all concentrations of 
COs at all germinating temperatures except 5® and 10®, and at these temperatures 
-high concentrations of CO« retarded germination of all but cabbage. The germina¬ 
tion of buckwheat, delphinium, and onion seeds was inhibited by 20 percent CO*, but 
only at 10®. The inhibiting effect of CO 2 was greatest at low temperatures, lowest 
at initermediate, and again operative at the highest temperatures used. Under the 
usual growing conditions, one need not consider the effect of CO 2 produced in the soil 
on Seed germination. 

Parthenocarpic fruit production in horticultural plants, R. J. Hilton (Sci. 
Agr., 24 (1944), No. 10, pp. 451-455 ).—Parthenocarpic fruits were easily induced 
•on the petunia and tomato by applications of plant hormones and chemicals such ais 
indolebutyric and naphthaleneacetic acids. Such treatments were not effective on the 
potato and the apple. Naplithaleneacetic acid and indolebutyric acid were found 
effective over a wide range of concentrations on tomato and petunia flowers. For 
naphthaleneacetic acid the effective range in lanolin paste was 0.01 to 5.0 percent and 
!fn spray solutions 0.005 to 0.25. The author concludes that attempts to induce a set 
<of apples in a season when conditions were unsatisfactory for natural pollination 
would be completely ineffective. 

Vegetable crops in relation to soil fertility.—I, Yields of lettuce and spinach 
as influenced by variable calcium and nitrogen, R. A. Schroeder and S. H. 
WiTTWEK. (Mo. Expt. Sta.). (Amer. Soc. Ilort. Sci. Proc., 44 (1944), pp. 469- 
472). —S])inach and lettuce jdants were grown in Putnam silt loam at calcium 
levels of 0, 5, 10, 20, and 40, and nitrogen levels of 5, 10, 20, and 40 milliequivalents 
per plant. The plants were grown in a greenhouse under normal light and tempera¬ 
ture conditions of late fall and winter. Both crops responded to an increase in 
nitrogen at all calcium levels, but the results indicated that spinach yields are more a 
function of nitrogen supply and that yield increments for lettuce are more dependent 
on calcium additions. 

Increased production of vegetable seed in Utah, L. H. Pollard (Farm and 
Home Sci. [Utah .S7a.], 5 (1944), No. 3, pp, 3, 17, Ulus. 2 ).—A notable expansion 
in the production of vegetable seeds has taken place in Utah recently. The station is 
cooperating with the U. S. Department of Agriculture in studies with onions, carrots, 
beets, and turnips, with indications of developing a profitable industry for Utah 
farmers. 

The effect of time of application of nitrogen fertilizers on the yield of aspar¬ 
agus, W. J. Clore. (Wash. Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 44 
(1944), pp. 5di-5(?5).—Asparagus* fertilized with ammonium sulfate outyielded 
consistently comparable areas receiving either alfalfa hay or horse manure con¬ 
taining equivalent amounts of actual nitrogen. However, there was an indi¬ 
cation of a leveling off of production on plots receiving commercial pitrogen, whole 
plots receiving organic material were increasing. Total yields were little affected by 
time of applying nitrogen,*but there was a significant increase in size of spears where 
relatively large amounts of nitrogen were applied before the cutting season. 
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The effect of temperature on the growth rate of field grown beets, B. S. 

Pickett. (Tex. Expt. Sta.). (Amer. Soc, Hort Sci. Proc,, 44 {1944), pp. 457- 
461, Ulus. 2). —Observations upon Early Wonder and Crosby Egyptian beets, sown 
in a series of plantings in the fall of 1941 and in the spring and fall of 1942 showed 
growth to occur between average daily temperatures of 40° and. 80° F. or a little 
' higher. The best temperature for increase ill fresh weight of the Crosby Egyptian 
beet was about 68.6° and for Early Wonder 73.4°. Beet varieties vary apparently 
in their temperature requirements, and knowledge of these variations should help in 
determining the optimum planting seasons. 

Effect of side dl-essings of different sodium and nitrogenous salts on yield of 
beets, C. B. Sayre and J. 1. Shafer, Jr., (N. Y. State Expt. Sta.). (Amcr.. 
Soc. Hort. Sci. Proc., 44 (1944), pp. 453-456). —A very marked improvement in 
growth and foliage color was obtained in a field of beets growing on Ontario loam 
soil near Stanley, N. Y., where 500 lb. or more of common salt was applied on August 

19 as a side dressing with nitrogen. Nitrate of soda was the only form of nitrogen 
that gave a significant increase without the supplemental salt. Although 1,000 lb. of 
common salt with nitrogen caused a quicker recovery than 500 Ib. with nitrogen, the 
1,000-Ib treatment did not give larger yields and hence the 500 lb. is recommended 
as the safer treatment. There Was evidently a definite nutritional response to sodium. 
That sodium was not functioning as a partial substitute for potassium was shown 
by the failure of additional potassium to increase yields as much as did the common 
salt addition. 

The influence of temperature and duration of storage of roots on reproduction 
of table beet, E. H. and V. K. Toole, E. P. Emack, and W. E. Parrish. 

(U. S. D. A.). (Amcr. Soc. Hort. Sci. Proc., 44 (1944), pp. 445-447).- .A fall 

crop of table beets grown in a cool greenhouse at Beltsville, Md., was harvested in 
November and after topping stored at 33°, 40°, 45°, and 50° F. After 8, 12, 16, and 

20 weeks of storage, roots from the various temperatures were planted in a green¬ 
house. The time from planting to flowering was influenced by the temperature in 
roots stored 8 and 12 weeks, but not in those stored longer. When stored for 8 to 
12 weeks, roots developed visible flower stalks sooner and in greater percentage at 
45° and 50° than at 33° and 40°. 

Thirty varieties of cabbage tested at Crystal Springs to determine worth, 

E. L. Moore and J. A. Campbell (Miss. Farm Res. [Mississippi Sta.}, 7 (1944). 
No. 9, p. 2). —Dark Green Copenhagen was the most productive earl}^ variet>' in 
the trials and withstood low temperatures as well as did Golden Acre. Resistant 
Detroit was also a high yielding variety. It was as early as Golden Acre, which 
variety it resembled in type. Ferry Round Dutch and Early Round Dutch were more 
cold tolerant and resistant to premature flowering than any of the varieties tested. 
Other varieties tested included four new introductions from the U. S. D. A. Regional 
Vegetable Laboratory at Charleston, S. C. These were Volnot, Madison, Huguenot, 
and Wauchula. 

Propagating cabbage by leaf cuttings, C. L. Isbell. (Ala. h'.xpt. Sta ). (Amcr. 
Soc. Hort. Sci. Proc., 44 (1944), pp. 491-493, Ulus. 11). —A brief account is pre¬ 
sented of the successful propagation of Charleston Wakefield and Iowa Cope cab¬ 
bage by leaf cuttings, consisting of entire single leaves. The method might be useful 
to plant breeders in increasing and preserving valuable stocks. 

Crown division of roots as an adjunct to carrot breeding and seed production 
studies, G. W. Woodbury and H. K. Schultz, (Idaho Expt. Sta.). (Amer. Soc. 
Hort. Sci. Proc., 44 (1944), pp. 488-490, Ulus. 3). —Stortid carrot roots of several 
varieties were in early December cut longitudinally into four sections, being careful 
to preserve some of the crown on each piece. Potted and removed to a warm green- 
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house, good growth was recorded on all uninjured root pieces. The method might 
be useful to carrot breeders and in physiological researches where identical genetic 
material is desirable. 

Harvesting and curing of garlic to prevent decay, H. P. Smith, G. E. Alt- 
STATT, and M. H. Byrom {Texas Sta. Bui. 651 (1944), pp. 28, Ulus. 10). —A survey 
in 1935 of the garlic producing industry in Lavaca and Fayette Counties showed 
certain poor practices such as saving culls for seed plants and careless harvesting 
methods that were giving disastrous results. In an experiment in Lavaca County, a 
total of 25 strains and varieties of garlic were compared as to disease resistance, 
market quality, etc. Most of the foreign strains gave poor yields due to small 
bulbs or matured too late. The Mexican and Louisiana Italian strains ripened 10-15 
days earlier than the Texas White variety, but produced small bulbs and low yields. 
Delayed germination, poor stands, and lower yields were generally obtained when 
fungicides were applied either in the furrow or to the seed pieces before planting. 
Much better results were obtained by the use of selected, nearly disease~free seed 
pieces. Curing of garlic for 10-14 days on wire racks, placed in open sheds or 
in a barn loft, resulted in less decay during 3.5-mo. storage than when cured by artifi¬ 
cial heat or by exposure in the field or on the barn floor. A list is presented of the 
fungi isolated most frequently from deca 3 dng garlic. Garlic mosaic was found to 
be transmitted through the seed pieces, and the early destruction of all plants with 
streaker or mottled leaves is urged. Practical suggestions are given for planting, 
harvesting, and curing the crop. 

Comparison of yield between trellis-grown and ground-grown plants of the 
dishrag gourd, R. E. Westkk. (U. S. D. A.). (Amer. Soc. Hort. Set. Proc., 
44 (1944), pp. 497-500, Ulus. 2). — Trellis-grown vdants outyielded those allowed 
to run on the ground and also produced higher quality fruits. The species Luffa 
aegypiiaca requires a longer period in wliicli to mature its fruits than does L. acut- 
angula. At Beltsville, Md., the growing season is too short to mature the bulk of 
L. aegyptiaca fruits before frost even when plants are started under glass. 

The growth of spinach on phosphorus deficient soil, V. A. Tiedjens and L. 
G. ScHERMERHORN. (N. J. Expt. Stas.). (Amer. Soc. Hort. Sci. Proc., 44 
(1944), pp. 506-510). —Sassafras light loam, pH 5.0, taken from an area on which 
little except poverty grass had been growing for several years, was placed in glazed 
crocks and in glass-front boxes. The addition of calcium limestone had a marked 
effect in increasing yield of spinach, apparently releasing phosphorus from the soil, 
which enabled the seedlings to contact fertilizer placed in bands below the surface. 
There was no evidence that phosphorus was made unavailable on acid soil, but the 
possibility of toxicity of aluminum, iron, or manganese being minimized by the 
application of phosphorus in solution is not excluded. Various placements of 
fertilizers were ineffective in promoting growth because the roots could tiot contact 
the material due to lack of phosphorus in the soil. T he value of a starter solution 
in growing spinach with less fertilizer is emphasized. 

Effect of temperature and photoperiod on seedstalk development in turnips, 
E. S. M. Sakr. (Cornell LIniv.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), 
pp. 473-478). —Exposure to low temperature is essential for stalk formation under 
field conditions. The longer the exposure to low temperature the higher was the 
percentage of seeding, and continuous exposure to cool environment was more 
effective in the initiation and development of seedstalks than was alternate treat¬ 
ment. Exposure of plants to coolness immediately after germination resulted in 
earlier seeding than when the exposure was delayed until the plants were 1 mo. of 
age. During the short days of winter lengthening the photoperiod to 16 hr. hastened 
the development of seedstalks and tended to increase their percentage. Lengthening 
the day beyond normal in the period of March to May had no appreciable effect on 
seedstalk development. 
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Xylcm formation from ring grafts, A. F. Yeager. (Univ. N. H.). (Afner. 

Soc. Hori. Sci Proc., 44 (1944), pp, 221-222, Ulus, 1). —Ring grafting had been 
suggested as a simple means of establishing an intermediate section of another 
variety in the trunk of a young apple tree. To determine whether the xylem tissue 
developing after the ring graft was made woujd originate from the stock or from 
the scion, the author grafted rings of the Scugog apple, a variety with purple xylem, 
on ordinary varieties and vice versa. In every case where Scugog was ring grafted 
on white wood, a sharply-marked ring of purple wood was laid down subsequently. 
The reverse was also true. All new xylem originated from the bark, which showed 
vascular continuity witli the stock only at the ends. The results suggest the pos¬ 
sibility of using the ring graft to test various interstocks, such as the dwarfing 
Mailing IX. 

Certain stock-scion incompatibilities and uncongenialities in the apple J. K. 

Shaw and L. Southwick. (Mass. Expt. Sta.). (Amer, Soc. Hort. Sci. Proc., 
44 (1944), pp. 239-246, Ulus. 1). —The clonal rootstock Spy 227 proved to be 
incompatible with certain varieties and strains of apple, the latter apparently identical. 
The same varieties and strains were entirely compatible with other clonal stocks 
and even with seedlings of Spy 227. Incompatibility was shown by retarded growth, 
premature leaf coloring and dropping, and by actual death of the tree. The distal 
parts of the root system appeared to fail first. Apparently, this type of incom¬ 
patibility may result from somatic variations within the tissues of the tree. Incom¬ 
patibilities observed between flowering crabs and clonal stocks, especially dwarfing 
stocks, appear to be of a different nature. In this case the bud may adhere to the 
stock but fail to grow. 

Second-year changes in apparent vigor of apple varieties of prospective value 
as trunk-formers, F. C. Bradford. (U. S. D. A.). (Amer. Soc. 11 art. Sci. 
Proc., 44 (1944), pp. 215-220). —Groups of trees constituted, on the basis of first 
year performance, from the 11 varieties ranking highest, respectively, in budling 
length, in trunk cross section, and in first year graftability furnished only 3, 4, and 
3 members, including duplications, to the group of 11 ranking highest in graftability 
a year later. Apparently only the lowest group in whip length may be discarded 
safely on the basis of first year’s growth. If the 11 varieties making less than 80 
percent of the whip growth of Virginia Crab had been eliminated, only one com¬ 
parable to Virginia Crab in graftability would have been lost. Had all varieties 
failing to equal Virginia Crab in whip growth been discarded on the basis of the 
first year performance, two varieties equaling Virginia Crab in graftability would 
have been eliminated. 

Studies in the metabolism of apples.—I, Preliminary investigations on internal 
gas composition and its relation to changes in stored Granny Smith apples, S. 
A. Trout, E. G. Hall, R. N. Robertson, F. M. V. Hackney, and S. M. Sykes 
(Austral. Jour. Expt. Biol, and Med. Sci., 20 (1942), No. 2, pp. 219-231, Ulus. 9). 
—Working with the Oanny Smith apple, a variety of major importance in Australia, 
there was found a highly significant correlation between the internal O2 concentration 
and respiration rate for coated fruits, but this did not hold always for untreated 
fruits. The rate of respiration was probably limited by internal Oa supply. The 
internal concentration of COa was not apparently increased by coatings and was not 
correlated with the respiration rate in either coated or control fruits. 

In untreated Granny Smith apples held at 21.1® C. after various periods of storage 
at l.l®, the respiration rate decreased with time at a fairly steady rate. This decrease 
was frequently associated with a decrease in the concentration of internal Ot, probably 
due to an increase in the resistance of the fruits to gaseous diflFusion. Within the 
temperature range of 7.0® to 47.0®, there was a progressive increase in COi and 
decrease in Oa as the temperature rose. Changes in the composition of the external 
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atmosphere were reflected by changes in the internal atmosphere. In untreated fruits 
the rate of coloring was related to the internal Oa concentration. 

Studies in the metabolism of apples^ II, III, F. M. V. Hackney (Linn, Soc, 
N, S. Wales, Proc., 68 (1943), pt. 1^2, pp. 33-47, Ulus. 6; pp. 48-56, Ulus. 5).— 
Two studies are noted. 

II. The respiratory metabolism of Granny Smith apples of commercial maturity 
after various periods of cool storage. —In Granny Smith apples which had been held 
less than 3 or 4 mo. at 1° C, the respiration rates declined steadily when removed to 
21". The declining respiration rates were associated with decreasing internal O* 
concentrations and increasing resistance to the diffusion of O*. At this stage the 
respiration rate was apparently governed by the internal O* concentration rather 
than the CO* concentration. After more than 5 mo. of storage, the respiration rates 
showed frequently marked fluctuations with a usual downward trend. In these 
older fruits internal Oa concentration was apparently determined by both respiration 
rate and rate of increase of the resistance of the skin to Oa passage. Alcohol deter¬ 
minations suggested that a small amount of anaerobic respiration occurs when the 
internal Oa concentration is low. 

III. Preliminary investigations on the effects of at} artificial coating on the res¬ 
piratory metabolism of Granny Smith apples after various periods of cool storage .— 
A record is given of observations on Granny Smith apples which were coated with a 
10 percent solution of castor oil and shellac in alcohol, after various periods of 
storage at 1.0" and then held at 18.3° to soften. The coatings depressed the internal 
Oa concentration and caused a temporary increase in the internal COa concentration 
and a depression of the respiration rate and retardation of the coloring rate. The 
resistance of the skin to the diffusion of COa was increased by the coating. In 
fruits taken from storage late in the season the decrease in internal Oa concentration 
due to coating may have initiated anaerobic respiration. 

Responses of young Elberta peach and Montmorency cherry trees to potas¬ 
sium fertilization in New York, D. Boynton. (Cornell Univ.). (Amer. 

Hort. Sci. Proc., 44 (1944), pp. 31-33). —Experiments conducted on a fruit farm 
located on Dunkirk silt loam in Niagara County, N. Y., showed beneficial results 
to Elberta peaches and Montmorency cherries from applications of muriate of potasii. 
In both fruits the treated trees were, before K applications, unthrifty and showing 
definite symptoms of leaf scorch. Two applications to the peaches of 3.0-3.5 lb. of 
muriate of potash in October and the following April produced striking recovery. 
Shoot growth was in some cases 18-24 in. on the treated and only 1-2 in. on the 
paired checks. There was a great increase in percentage of K in the leaves. Good, 
although not so striking, results were recorded in the cherries, and the K content of 
the leaves was also greatly increased by K applications. 

Some factors affecting the quality of dried prunes, A. H. Hendrickson and 
F. J. Veihmeyer. (Univ. Calif.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), 
pp. 205-210). —Specific gravity of prunes is apparently not correlated with yields 
expressed either as weight or numbers of fruits per plot. Specific gravity was 
apparently not correlated with that fraction of the sugar content known generally 
as total sugar, probably because of the presence of air pockets in the flesh of dried 
prunes. Specific gravity appeared to be inversely correlated with high temperatures 
during the growing season. Temperatures of 105° F. or above appeared to be about 
seven times as injurious as those between 102° and 105°. 

Currant and gooseberry culture in Ohio^ W. P. Judkins (Ohio Sta. Bimo. 
Bui. 230 (1944), pp. 2-^3-245).—General information is presented on varieties, 
propagation, planting, culture, pruning, protection from insect and disease pests, etc. 

Effect of phosphate fertilizer upon the growth and yield of the Carman grape 
in north Texas, U. A. Randolph. (Tex. Expt. Sta.). (Amer. Soc. Hort Sci. 
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Proc., 44 (1944), pp. 303-308). —Carman grapes planted in 1938 responded markedly 
to phosphate fertilizers, and the yields were increased to a profitable degree. The 
phosphorus-treated vines were more vigorous and produced more and larger clusters. 
Vines receiving P in combinations with N were slightly more productive than those 
receiving the complete fertilizer or P and K. A treatment of N and K had no 
significant effect on the number and size of clusters but did improve growth slightly. 
Stable manure had the greatest effect on vine growth. All treatments reduced the 
sugar content of the juice, apparently in direct ratio to the increased yield and 
vegetative growth. 

Effect of cluster removal upon fruit of vinifera grapes, F. N. Harmon and 
E. Snyder. (U. S. D. A.). (Amer. Soc. Hort. Set. Proc., 44 (1944), pp. 309- 
311). —Reducing the number of clusters per vine of eight varieties of vinifera 
grapes resulted in earlier fruit maturity. However, since there was very small or no 
increase in berry weight, the total yield per vine was actually reduced by cluster 
thinning. Unthinned vines with excessive crops showed reduced vigor compared to 
thinned vines, and light cluster thinning appeared advisable to maintain adequate 
vigor for production in succeeding years. There was a slight tendency for a sugar 
percentage increase in the fruit of the cluster-thinned vines, but this was not sufficient 
to offset the loss of sugar in the removed clusters. 

Drying different vinifera grape varieties for raisins, E. Snyder and F. N. 
Harmon. (U. S. D. A.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 201- 
204). —A total of 27 varieties was dried and compared with commercial raisins. 
In general, the table types such as Alphonse Lavallee, Flame Tokay, and Malaga 
required a longer period for dr}dng than did wine types with smaller berries such 
as Mission, Petit Syrah, and Sauvignon Vert. Many of the wine varieties had more 
seeds and a higher percentage of raisin product made up of seeds than the table and 
raisin varieties. Monukka made an acceptable raisin, except for dark color and 
variable size. Very few of the wine varieties made raisins that would meet commer¬ 
cial standards, but certain of the table and wine varieties could be used for raisins 
in time of shortage. 

Influence of cryolite and sodium fiuosilicate on the quality and fluorine con¬ 
tent of oranges, P. J. Hamersma (Farming in So. Africa, 19 (1944), No. 219, 
pp. 366, 370).—An abstract of extensive orchard tests of cryolite and sodium 
fiuosilicate as dusts and sprays, in which the quality of the fruit with respect to 
juice and acid content, total soluble solids, and vitamin C is reported to have been 
in no way adversely affected; in other words, the fluorine insecticides did not have 
the adverse effect peculiar to arsenicals. The F content of the skin and of the fruit 
when treated only in the early stage was negligible, not exceeding that of untreated 
oranges under the same conditions. Washing is necessary after late dusting or 
spraying. 

The value of utilizing existing shade in the growing of vanilla, E. H. Medina 
(Jour. Agr, Univ. Puerto Rico [Univ. Sto.], 27 (1943), No. 3, pp. 117-124, Ulus. 3). 
—Vanilla grown on bucare supports under shade produced more root germination, 
less seed-piece rotting, and more vegetative growth than when grown on the same 
kind of support trees on cleared land. The vines under shade were of a healthy dark- 
green color as compared with yellowish green in the open. Because of the habit of 
dwarf bucare in shedding its leaves in the dry season, when vanilla needs shade, it 
is desirable to use this support tree only under shaded conditions. 

Relation of moisture content to quality of vanilla beans, F. E. Arana and 
A. G. Kevorkian (Jour. Agr. Univ. Puerto Rico [Univ. Sta.], 27 (1943), No. 3, 
pp. 105-116, Ulus. 2). —Curing of vanilla beans is accompanied by a loss of mois¬ 
ture, which starts during sweating and continues throughout drying and condition¬ 
ing. Loss in weight other than that due to moisture loss was insignificant. Moisture 
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content affected the appear^cc and arcana of the beans, but did not influence the 
phenol value. Beans with a moisture content of 31 to 34 percent had a well-developed 
and satisfactory aroma and possessed a high degree of flexibility. A higher moisture 
content lead to a fermented aroma and a low moisture content to a satisfactory 
aroma but little flexibility. Commercial lots of vanilla beans from Mexico, Mada¬ 
gascar, the Comoro Islands, and Tahiti were found to contain over 30 percent 
moisture. 

The budding of tung (Aleurites fordii HemsL), S. Merrill, Jr. (U. S. D. A.). 
(Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 227-235, Ulus. 1). —Over a 3-yr. 
period some 78,000 tung seedlings have been budded at Bogalusa, La. When fall 
budding was compared with spring, the respective percentages of success were 80 
and 72. Buds placed in autumn are banked with soil iri early November and uncov¬ 
ered in early April. Late August and early September were promising for budding. 
Certain rootstocks tend to harden early in the fall, hence are not suitable for late 
fall budding. In general, stocks that bud easily early in the spring bud poorly late 
in the season and vice versa. The T-bud was found well suited to tung propagation. 
Soil texture and fertility conditions unfavorable to growth of rootstocks caused a 
marked reduction in percentage of successful budding. 

Culture studies of the drug plant Atropa belladonna, W. R. Brewer and A. 
Laurie. (Ohio State Univ.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 
511-517). —The results reported in this second contribution (E. S. R., 89, p. 316) 
had been noted from another source (E. S. R., 91, p. 548). 

Studies on clonal strains of pyrethrum, B. D. Drain, W. A. Simanton, and 
A. C. Miller. (Tenn. Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), 
pp. 521-524). —The insecticidal value of individual jdants grown from commercial 
seed ranged from extremely low to fairly high values. Chemical and biological 
methods of assaying pyrethrins agreed very well when applied to mixtures of flowers 
from several plants. When applied to flowers of individual plants, the agreement 
was close in 12 of 23 plants and differed markedly in a few cases. Clonal strains 
were found to maintain their respective pyrethrin ratings, although some variance 
was noted from year to year. Cuttings or small crown divisions may be used for 
propagation of high pyrethrin plants. 

The effect of temperature on bloom color of roses, J. C. Ratsek. (Tex. A. 
and M. Col.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 549-551). —Talisman 
and Briarcliff rose plants growing in 6-in. pots, were placed at three temperatures 
65®, 80®, and 95® F. The plants at 95° grew rapidly at first with normal size but 
pale blooms. Scx)n, however, blooms became small and the color nearly pure white. 
Plants at 80° grew well with large flowers on long stems, but the color was some¬ 
what pale. Plants at 65® produced large blooms of a good deep color. Foliage was 
succulent and of a brilliant green hue. High concentrations of starch were found 
in the stems of the 65° roses. At 80° starch was found in the same locations as at 
65®, but was less concentrated. The 95® wood contained no starch at all. The 
author concludes that the pale color of roses in mid-summer is due to insufficient 
carbohydrates and not to bleaching by sunlight. The necessity of preventing defolia¬ 
tion by Icafspot in order to maintain the carbohydrate supply is stressed. 

Preliminary studies on low-temperature vernalization of column stocks, 
Mathiola incana, J. E. Howland. (Cornell Univ. coop. Mich. State Col). 
(Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 518-520).—Column stocks of five 
commercial varieties were unaffected in time of flowering in 2-yr. trials of certain 
low-temperature thermophase vernalization treatments. Percentages for seed 
germination were reduced by all treatments and progressively as the length of the 
treatments was increased. Quality of flowers and stem length were not affected. 
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Studies in tolerance of New England forest trees.—XV, Soil temperature as 
influenced by the density of white pine cover, G. P. Burns (VermontSta. Bui. 
513 (1944), pp. 35, Ulus. 2). —Continuing the series (E. S. R., 89, p. 680), the 
author reports that air and soil temperature records taken over a lO-yr. period and 
during a sample year in three locations, (1) natural forest of 4O--60-year-old white 
pine with a few hardwoods, (2) same forest thinned, and (3) an adjacent open 
area, revealed many inconsistencies but certain definite facts. Many of the appar¬ 
ently aberrant results may be explained by the amount, the drifting, and seasonal 
distribution of the snowfall. For example, a heavy snow in November that lay 
on tlie soil all winter prevented further freezing of the soil and actually permitted 
the underlying ice to melt. In late spring, snow remained in the heavily forested 
area after it had disappeared from the other two areas. Alternate freezing and 
thawing occurred more often in the open-control area soil than in the forest. How¬ 
ever, there were so many variations that averages would give a false conception of 
habitat conditions. Critical periods occurring at any time of the year may be 
decisive in determining the survival of forest seedlings, which comprise the reproduc¬ 
tion for the future forest. On the whole, fluctuations in soil temperatures in forest 
stands are largely independent of fluctuations in air temperatures. 

Effect of seed weight and seed origin on the early development of eastern 
white pine, S. H. Spurr (Jour. Arnold Arboretum, 25 (1944), No. 4, pp. 467- 
480, Ulus. 3). —Lots of white pine seed, each collected from a single mother tree, 
were obtained from Massachusetts, New Hampshire, New York, and the Province 
of Ontario. One hundred seeds of each of 10 lots were weighed individually and 
handled as separate units. Heavy seed germinated better and earlier and the seedlings 
survived in a higher proportion than those from lighter seed of the same lot. Shoot 
weight at the end of the first year was closely correlated with seed weight, but as 
the plants grew older this correlation decreased although still highly significant at the 
end of the third year. 

The effect of origin was also evident, and the variation in growth between lots was 
generally consistent from year to year and was highly significant at all times. Lot 7 
(one of the three obtained from New York State) was the fastest growing in all 
3 yr., with lot 1 (one of the three from Massachusetts) following closely. There 
was an apparent tendency for the New Hampshire lots to grow more slowly, but the 
numbers were inadequate to permit deductions. 

Loblolly pine seed production and dispersal, G. M. Jemison and C. F. 
Korstian. (U. S. D. a. et. al.). (Jour. Forestry, 42 (1944), No. 10, pp. 734- 
741, illtcs. 3). —Over a period of 8 yr., observations were made on seed production 
and seed distribution in a 70-year-old fully stocked stand of loblolly pine, located in 
the Duke Forest at Durham, N. C. In the 8 yr., there were produced two good, three 
medium, and three poor crops. The greatest fall of seed occurred within and closely 
adjacent to the stand. During the first 4 yr., 39 per cent as much seed fell on the 
portion of a clear-cut strip 100 to 132 ft. down wind from the stand as under the 
timber canopy. In the second 4 yr., 34 per cent as much seed was caught in a portion 
of a cleared strip 199 to 264 ft. distant, as under the complete canopy. 

Viability of seed as determined by cutting tests varied from 29 to 57 per cent from 
year to year with highest readings in good seed years. There was no relation 
between viability and the distance at which seed fell from the trees. Seed fall began 
about October 20 and reached a peak in early November. Warm, dry, windy periods 
tended to increase seed fall. The results indicated that alternate strips 150-200 ft. 
wide at right angles to the prevailing wind direction, or patches 150-200 ft. across, 
can be safely clear-cut if bordered by well-stocked, seed-producing stands on the 
windward side. 
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Northern white cedar on upland soils in Maine, J. D. Curtis. (Univ. Maine). 
{Jour. Forestry, 42 {1944), No, 10, pp. 756-759), —Observations covering a period 
of 3 yr. indicate that old-field cedar, if it can be effectively managed, is a valuable 
timber crop, particularly for farmers, in many parts of Maine and southern Quebec. 
A description is presented of some of the characteristics of the old-field type of 
cedar, and data are offered on the results of a thinning experiment. 

A vernier tree-growth band, R. C. Hall. (U. S. D. A.). {Jour. Forestry, 
42 {1944), No. 10, pp. 742-743, Ulus. 3). —A description is offered of the construc¬ 
tion and use of a homemade instrument that makes possible the accurate measure¬ 
ment of diameter growth at any time during the growing season. 

Where and when to measure forest-fire danger, G. L. Hayes. (U. S. D. A.). 
{Jour. Forestry, 42 {1944), No. 10, pp. 744-751, Ulus. 1). —Under the conditions 
prevailing in the Priest River Experimental Forest in northern Idaho, a single 
measurement taken daily at noon at either a valley bottom or a south slope station 
is considered adequate for rating the fire hazard. Actually a combination of two 
daily measurements gave more representative burning index values than did single 
observations, and three daily measurements improved, the accuracy even further. 
However, few organizations are sufficiently flexible to use effectively burning indexes 
more precise than those based on single daily measurements. 

Decay of logging slash in the Northeast, P. Spaulding and J. R. Hansbrough. 
(Coop. Pa. State C^l. et al.). {U, S, Dept, Agr., Tech. Bui. 876 (1944), pp. 22, 
Ulus. 2). —Logging slash and other forest debris after cutting present very dan¬ 
gerous fire hazards. Disposal by broadcast burning kills advance reproduction and 
causes site deterioration, and burning in piles is expensive; the only practical alterna¬ 
tive is to leave the slash in such condition as to favor rapid decay. In this several 
years* study of experimental plots in different situations in New York and New 
England the average periods required for disintegration were 15 yr. for hardwood, 
17 yr. for eastern white pine, and 29 yr. for red spruce; under the most favorable 
conditions for decay these periods could be shortened by about one-fifth. Unfavor¬ 
able moisture and temperature retarded decay—in some cases by many years. Hun¬ 
dreds of fungi helped to disintegrate slash, but about 50 caused the greater part. 
The primary factors in the activities of slash-decay fungi were moisture, temperature, 
and the resistance of the wood. Since air as well as moisture is necessary, these 
fungi cannot work in entirely waterlogged wood; neither were they very active 
below 40® F., requiring temperatures of 70® or over for most rapid decay. The 
heartwood of the more durable species rotted much more slowly than the sapwood 
of any species. Slope, aspect, altitude, and soil type are also important in their 
effects on moisture and temperature but cannot be altered materially by man; fortu¬ 
nately the primary factors can be changed by proper forestry operations. 

A short rotation was found to result in less slash per acre and a larger proportion 
of the fast-decaying sapwood. Because broken crown cover maintains a more uniform 
moisture, partial cutting also usually favors more rapid decay of slash; clear-cutting 
is likely to have the opposite effect. Under most conditions, scattered slash rots 
faster than that piled or windrowed. Lopping the slash of conifers and of the more 
durable hardwoods favors decay but the costs are heavy; it is to be avoided on wet 
sites and for easily waterlogged species. In making partial cuttings, care is needed 
to keep logging injuries to residual trees at a minimum and thus to prevent fungus 
damage by trunk infections. Independent ratings indicated a close correlation be¬ 
tween volume of slash and fire danger. Accompanying graphs show the reduction of 
fire danger with increasing age for slash of hardwoods, eastern white pine, and red 
spruce. There are 21 references. 
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DISEASES OF PLANTS 

The Plant Disease Reporter, [August 22 and September 1, 7, 15, and 22,1944] 

(U. S. Dept, Agr., Plant Disease Rptr,, 28 (1944), Nos. 26, pp, 823-^46; 27, pp. 
847-872; 28, pp. 873-895 ; 29, pp. 897-924, Ulus. 4; 30, pp. 925-944).—In addition 
to brief seasonal survey notes from the Emergency Plant Disease Prevention Project 
relating to such crops as cereals and grasses, field legumes, potatoes, vegetables, 
fruits, special crops, and miscellaneous plants, the above issues contain the following 
signed notes and articles : 

No. 26. —Chlorotic dwarf of eastern white pine, by R. U. Swingle; bacterial leaf 
blight and top rot of corn in Nebraska and Kansas, by S. M. Pady; and diseases 
observed on soybeans in Missouri, by T. W. Bretz. 

No. 27. —Tobacco diseases in Virginia, 1944, by E. K. Vaughan and W. A. Jenkins; 
diseases observed on potatoes in northern California, by H. L. Barnett; potato dis¬ 
eases in Wisconsin, by E. E. Honey; bean diseases in the Willamette Valley of 
Oregon, by L. W. Boyle; bacterial wilt of corn in Iowa, by E. F. Vestal; soybean 
diseases in Arkansas, by H. W. Larsh; and soybean diseases in Wisconsin, by 
E. E. Honey. 

No. 28. —Potato diseases and injuries in Maine, by R. C. Cassell; tomato diseases 
in southeastern Iowa, by E. F. Vestal; bean diseases in New York, by J. S. Nieder- 
hauser and in Colorado and Wyoming, by E. W. Bodine; diseases observed on 
wormseed in Maryland, by E. A. Walker; diseases on cotton in Texas, by G. E. 
Altstatt; alfalfa and clover seed situation in northern Minnesota, by I. W. Tervet; 
peanut diseases in southeastern Alabama, by G. M. Stone; soybean diseases in Mary¬ 
land, Delaware, and New Jersey, by E. A. Walker; and diseases of small grains in 
Virginia in 1944, by E. K. Vaughan. 

No. 29. —Epidemic of charcoal rot of corn and other crops in east Texas, by P. A. 
Young and its incidence in north and east Texas, by G. E. Altstatt and P. A. Young; 
diseases of corn in Illinois, by J. S. Tidd; sweetpotato stem rot in Georgia, by J. H. 
Miller; and orange rust a market factor in Colorado spinach, by G. B. Ramsey and 
M. A. Smith. 

No. 30. — Cephaleuros virescens on Cinchona in Central and South America and the 
occurrence of Cinchona root rots in the Americas, both by B. S. Crandall and W. C, 
Davis; phloem necrosis of elms in Missouri, by T. W. Bretz; dying of elms in 
Indiana, by J. S. Tidd; fruit diseases in Oklahoma, by H. W. Larsh; a disease of 
guayule caused by Sclerotium hataticola, by J. T. Presley; diseases of cigar-wrapper 
tobacco in Florida, 1944, by R. R. Kincaid; cotton diseases in Oklahoma and Arkan¬ 
sas, by H. W. Larsh; and observations on Mississippi tomato diseases in seedbed and 
field and in handling and marketing operations, by H. H. Foster and L. P. McColloch. 

Report of the twenty-seventh annual meeting of the Pacific Division of the 
American Phytopathological Society (Phytopathology, 34 (1944), No. 10, pp. 
933-937). —^Abstracts of papers on the following subjects are presented: Walnut 
Wight; Ph^tophthora root rot and V&tdcillium wilt of guayule; bacterial black 
streak and Phoma infection of sugar beet; virus diseases of peach, cherry, and other 
stone fruits; potato leaf roll; stem smut and blind seed diseases of grasses; bean 
rust; alfalfa witches’ broom; bacterial blight of purple vetch; Cercosporella disease 
of cabbage; overwintering of powdery mildews; and CuSOi as an eradicant spray in 
greenhouse and field and fimgicide and vapor heat seed treatments. 

Troubles respiratoircs: Fi^vre v5getale, J. Dufrenoy and H. B. Humphrey 
(Rev. Canad. Biol, 3 (1944), No. 3, pp. 305-311; Eng. ahs., p. 310). —The authors 
summarize this critical discussion (11 references) as follows: “A fungus that 
attacks a plant tissue engenders within the cells, even before they are infected, a 
‘dispersal’ of the phosphoric compounds upon which respiration depends. If the 
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cells survive these respiratory difhculties, releasing in toto the phosphoric com¬ 
pounds, on which the fungus thrives, the plant is susceptible and the fungus behaves 
as a ‘parasite/ If the cells are the seat of a severe decompensation of respiration, 
the phenolic compounds of the vacuolar solution are dehydrogenized with the pro¬ 
duction of ‘quinones,’ which ‘fix’ the cytoplasm. The fungus, incapable of estab¬ 
lishing itself as a parasite, behaves as a pathogen that remains localized within a 
necrotic lesion.” 

Deficiency, toxicity, and accumulation of boron in plants, F. M. Eaton. 
(U. S. D. A.). {Jour. Agr. Res. [U. S.], 69 (1944), No. 6, pp. 237-277, Ulus. 7). 
—Comparative studies were made on 54 plant species (60 vars.) grown in outdoor 
sand cultures supplied respectively with 0.03-0.04, 1, 5, 10, 15, and 25 p. p. m. of B 
at Riverside, Calif., during May 1930 to March 1934. The largest growth of 25 
percent of the plants was made in the trace cultures, and the remaining ones 
responded to 1 p. p. m. or more of B; growth of a number of varieties was increased 
by concentrations as high as 10 and 15 p. p. m. Among the 60 varieties, 20 developed 
morphological symptoms of B deficiency when grown in traces and the maturity 
of 4 was prominently affected; 4 varieties were more subject to mildew with traces 
than in the higher concentrations. Considerable overlapping was found between 
the injurious and beneficial effects; mild to marked leaf injury was observed in 19 
of the 72 plants (including repetitions) at or below the substrate concentration result¬ 
ing in largest growth. The B concentration in the leaves of plants (dry weight 
basis) grown in 5 p. p. m. ranged from 58 to 1,804 p. p. m. and in 25 p. p. m. from 
209 to 3,874 p. p. m. The B concentration in roots, stems, and fruits was generally 
much lower than in leaves; that in entire pl«ints tended to average about half as much 
as in the leaves. 

K'umerical values for the tolerance to B were derived by dividing the average of 
the dry weights in the 5, 10, and 15 p. p. m. cultures by the weight in traces or 
1 p. p. m. (whichever was higher) and multiplying tliis quotient by 100. These 
values ranged from below 10 for highly sensitive to above 200 for the most tolerant 
plants. The ratios of the concentration of B in leaves to that in the nutrient solution 
were usually 400-1,200 in traces and 50-200 in 1 p. p. m.; lower ratios were found 
in the higher concentrations. Little relation was found between the tolerance of 
species to B and the extent to which they accumulated it. After entering the leaf 
tissues of most plants B tended to remain there, little being moved out with sugars 
to other tissues, but in the stone fruits translocation to the bark and wood and 
subsequently to the fruit flesh took place readily. Comparisons between the con¬ 
centration of B in the sap expressed from frozen leaves and that estimated as 
possible on the basis of the moisture content and B of entire leaves indicated all or 
nearly all of it to be in solution in the leaves of 11 species and about half of it in 
3 other species. The restricted movement of B is believed due to its attachment to 
large or otherwise immobile molecules. Relative to the concentration in the leaves, 
less B was moved into the roots of onions, radishes, and carrots in summer than in 
winter. B deficiency in a number of the plants was more pronounced in bright than 
in cloudy summers and in summer than in winter, indicating that conditions restrict¬ 
ing its movement from leaves to meristematic tissues is a highly important factor 
in the B requirements of plants. v ^ 

Untersuchungen fiber die Gattung Hysterographium Corda, insbesonderc 
fiber Hysterographium fraxini (Pers.) de Not, [Studies of the genus Hystcro- 
graphium, with special reference to H. fraxini], H. Zogg (Phytopathol. Ztschr., 
14 (1943), No. 4, pp. 310-384, Ulus. 56).—H. fraxini is found to be a nonspecialized 
facultative saprophyte, at the start requiring dead tissues from which, however, 
it can spread into living tissues, but only when the host plant is in a weakened condi¬ 
tion. Both primary and secondary spores were formed in culture. The fungus is 
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homothallic and develops according to the Neurospora sitophila iy^t. The micro- 
conidia behave as vegetative structures. As one result of this investigation, the 
25 named species studied are brought together under the following 5 species as here 
emended by the author: H. fraxini, H. mori, H, fonnosum, H. elongatum, and 
H. flexuosum. There are over two pages of references. 

Der Einfluss partieller Sterilisation des Bodens auf die Entwicklung dcr 
Laufh}rphen von Ophiobolus graminia [The influence of partial sterilization of 
the soil on the development of the running hyphae of O. graminia], A. G. 
Winter (Phytopathol. Ztschr., 14 (1942), No. 3, pp. 204-302, Ulus. 9).*—This 
monographic study (7-page bibliography) of the above relationship considers the 
biological and ecological characteristics of the mycelium of the take-all fungus, the 
problem of partial sterilization of the soil and of the fungus, the methods used in 
the study, the relation of the nutrient content of the soil to the development of tlie 
running hyphae and saprophytic mycelium of the fungus, and the antagonism of the 
edaphon and its significance in relation to the effects of partial sterilization. 

Recherches cytologiques sur les tumeurs a Phytomonas tumefaciens, R. 

(Compt. Rend. Acad. Set. [Paris], 217 (1943), No. 9, pp. 235-237). — Garrigues 
In experiments with two species (sunflower and pelargonium) known to respond 
favorably to inoculation with P. tumefaciens, the author confirmed the results 
reported by Riker (E. S. R., 60, p. 545) and others in that no polyploid nuclei were 
found. These results are opposed to the findings in animal and human cancerous 
tumors where a large number of atypical (including polyploid and multipolar) 
figures occur, suggesting disturbances comparable to those of the colchicine-induced 
type. It is believed that present knowledge as a whole serves to separate rather 
than to unite these two types of tumors. 

Production of a soluble pectinase in a simple medium by certain plant- 
pathogenic bacteria belonging to the genus Pseudomonas, A. E. Oxford 
(Nature [London], 154 (1944), No. 3904, pp. 271-272). —The six active strains 
found were P. tahaci, P. mors-prunorum, P. syringae (2 strains), P. cerasi, and 
P. marginalis —the last two and one strain of P. syringae outstanding. Seven strains 
of P. mors-prunorum, 6 of P. syringae, and all strains tested of P. prunicola, 
P. syringae from sources other than pear, P. phaseolicola. Bacterium tumefaciens, 
Xemthomonas pruni, and ordinary saprophytic strains of P. fluorescens were all 
inactive. 

Morphology, cytology, and parasitism of Thekopsora hydrangeae, L. S. Olive 
(Jour. Elisha Mitchell Sci. Soc., 59 (1943), No. 1, pp. 45-67, Ulus. 155). —The 
heteroecious rust fungus here studied is reported to occur abundantly in the moun¬ 
tains of North Carolina on Canadian hemlock (Tsuga canadensis) and on several 
species of Hydrangea. Its pycnia occur in spring on both surfaces of hemlock 
leaves, but more commonly on the lower surface. Aecial primordia appear in the 
leaf as tangled wefts of hyphae on either side of the midrib; the aeciospores infect 
the hydrangea in early summer. Uredinia develop from compact groups of swollen 
vertical hyphae which appear next to the lower epidermis of the leaf. Mature 
uredinia rupture the lower epidermis to expel spores which reinfect the hydrangea 
during the latter part of summer. The teliospores overwinter in fallen hydrangea 
leaves to germinate the following spring and produce regular 4-celled basidia. Each 
basrdium gives rise to 4 sporidia; these infect the hemlock and the cycle is com¬ 
pleted. Cytological and developmental details in the life history of the fungus and 
the host-parasite relations are presented and illustrated in detail. 

A virus attacking lettuce and dandelion, B. Kassanis (Nature [London], 154 
(1944), No. 3896, p. 16). —The name “dandelion yellow mosaic virus” is suggested 
for this aphid-transmitted agent. Artificial inoculations with use of an abrasive 
were successful. The symptoms are briefly described. 
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Combination of potato virus X and tobacco mosaic vims with pepsin and 
trypsin, A. Kleczkowski (Biochem, Jour,, 38 (1944), No, 2, pp. 160-167, Ulus. 
1 ),—Pepsin combined with potato X virus and casein—substrates for its proteo¬ 
lytic activity, but not with tobacco mosaic virus—^not a substrate. The latter virus 
denatured by heat was readily hydrolyzed by pepsin and combined with it almost to 
the same extent as did potato X virus. Invertase failed to combine with the X 
virus, with tobacco mosaic virus—whether heat-denatured or not, or with casein. 
More trypsin combined with tobacco mosaic virus—^not a substrate for proteolytic 
activity—than with potato X virus—a substrate. Combination of trypsin with to¬ 
bacco mosaic virus could account for the reversible inhibition of infectivity of the 
virus by trypsin; combination between trypsin and tobacco mosaic virus protected 
trypsin from spontaneous inactivation at pH 7. Trypsin and invertase adsorbed on 
charcoal can be set free by casein; invertase can also be extracted by tobacco mosaic 
virus but not by sucrose. 

Studies of dodder transmission of plant viruses, C. W. Bennett. (U. S. 

D. A.). (Phytopathology, 34 (1944), No. 10, pp. 905-932, Ulus. 3 ).—Cucumber 
mosaic, dodder latent mosaic, curly top, spotted wilt, and mustard mosaic viruses 
were transmitted via Cuscuta suhinclusa, C. campestris, and C. califomica. A low 
percentage of plants inoculated with tobacco mosaic via C. suhinclusa and C. cam¬ 
pestris became infected and no infection was obtained via C. calif omica. The virus 
of tobacco etch was transmitted only by C. calif omica, and those of sugar beet 
mosaic, sugar beet yellow vein, tomato ringspot, citrus psorosis, and peach mosaic 
were not transmitted at all. Transmission appeared to be correlated to a greater or 
lesser degree with the longevity and concentration of the virus in the dodder host. 
The virus of dodder latent mosaic was transmitted through 2.4 and 4.9 percent of 
the seeds of C. calif omica and C. campestris, respectively. Movement of the viruses 
of curly top and cucumber mosaic in dodder stems was much more rapid toward 
growing points and away from the host than in the opposite direction. Growth of 
dodder on one shoot of beet plants with three shoots on a single root system induced 
movement of curly top virus from an inoculated shoot in 32-46 days; check shoots 
remained free of symptoms for 113-149 days. Viruses appear to be acquired by 
dodder mainly by movement from the host into the parasite through the phloem with 
the food materials. Infection is believed to occur (1) by movement of virus from 
the phloem of dodder through the haustorium into the phloem of the host and (2) 
by passage from the parenchyma of the haustorium into that of the host through 
plasmodesmatal strands or from naked protoplasm of the invading hyphalike cells. 
It is suggested that infection by the yellow-type viruses may be effected by the first 
method and that infection by mosaic-type viruses may be effected chiefly by the 
second. 

Inhibition of metal catalysis as a fungistatic mechanism, G. A. Zentmver. 
(Conn. [New Haven] Expt. Sta.). (Science, 100 (1944), No. 2596, pp. 294-295).— 
Traces of metals apparently function as part of one or more enzyme systems in 
micro-organisms. The evidence here presented strongly supports the view that 8- 
hydroxyquinoline owes its fungistatic action to the forming of inner complex salts 
with metal ions, thus rendering them unavailable to micro-organisms. A chemical 
with this type of mechanism of action would obviously be fungistatic rather than 
fungicidal. The possibility is evident that other materials may be effective fungi¬ 
cides because of similar precipitation of metals essential to fungi. 

Zur Methodik der laboratoriumsmassigen Priifung von Beizmitteln [A 
laboratory testing method for fungicides], G. Gassner (Phytopathol. Ztschr., 
14 (1943), No. 4, pp. 303-309, Ulus. 4 ).—As based on the experimental work 
reported, the author proposes testing seed disinfectants against bunt by placing the 
spore-dusted and treated seeds in sterile soil and leaving them there until germinated. 
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After removal and holding for 2-3 days longer, the disinfectant action of the chemi¬ 
cal is indicated by the absence or comparative lowering of the spore-germination 
level. The findings from this test were correlated with simultaneously conducted 
field tests. 

Organic fungicides in 1944, A. B. Groves. (Va. Expt. Sta.). (Va. Fruit, 32 
{1944), No. 9, pp. 13-14 ).—A seasonal note, with special reference to Fermale 
in orchard use. 

Beitrage zur Giftwirkung der Quecksilberalkyle [Contribution on the toxic 
action of alkyl compounds of mercury], G. Gassner (Phytopathol. Ztschr., 14 

{1943), No. 4, pp. 385-389, illtts^ 2). 

Cereal diseases, W. C. Moore {Nature [London], 154 {1944), No. 3900, pp. 
139-141 ).—Brief report of a general symposium on cereal diseases motivated b\’ 
the important place of cereals in the wartime production program and with special 
reference to Britain. Over 50 cereal diseases have been listed for England and 
Wales; of these at least 7 (listed) are said to be of some economic importance. 

A study of domestic ergot of wheat and rye, A. E. Schwarting {Ohio State 
Univ., Abs. Doctoral Diss., No. 43 {1943), pp. 151-158 ).—From studies of small- 
scale field culture methods conducted over the growing seasons, infection of rye by 
Claviceps purpurea was found to be materially increased by spraying and brushing 
methods. Use of conidial suspensions with suitable sprayers'is a more practical 
method, since cultivation of ergot by such procedures does not involve skilled labor; 
one trained in recognizing the proper time to infect the flowers could accomplish 
the task with great efficiency. The inoculation medium is easily and inexpensively 
prepared in the laboratory. Weather conditions prevailing in central Ohio were 
found well suited to secure high infection. With a mobile sprayer, suitable acreage, 
and proper methods for moisture control it would be possible to determine whether 
or not artificial methods are commercially i)ractical in this area. 

Stem rust on new wheat varieties and hybrids, H. Hart. (Minn. Expt. Sta.). 

{Phytopathology, 34 {1944), No. 10, pp. 884-899, ilPits. 4 ).—The percentages of 
stem rust and the physiologic races of Puccinia graminu tritici responsible were de¬ 
termined for nearly 40 varieties and hybrids of wheat grown in field plots (1939-^3) 
and exposed to early and abundant inoculum. The Marquis and Ceres varieties were 
attacked each year by 2-8 and Rival and Thatcher by 1-6 races of the pathogen. 
Race 15B attacked many of the new wheat varieties and hybrids and may be a poten¬ 
tial danger to wheats throughout the Mississippi Valley unless resistance to it is 
incorporated into breeding stocks. 

Occurrence of Ophiobolus graminis var. avenae on wheat crops in the field, 

R. W. G. Dennis (Ann. Appl. Biol., 31 {1944), No. 2, pp. 100-101).—Th\'> 
variety of the take-all fungus was found on oats crops in 10 counties of Scotland; 
it was also shown to attack wheat crops in the same districts. 

Effect of several seed protectants on germination and stands of various forage 
legumes, J. L. Allison and J. H. Torrie. (Wis. Expt. Sta. and IJ. S. D. A.). 
{Phytopathology, 34 {1944), No. 9, pp. 799-804).—Tht effects of New Improved 
Ceresan, Spergon, and Arasan on the germination and stand of alfalfa, white- 
flowered sweetclover, alsike clover, medium red clover, strawberry clover, and ladino 
clover were investigated in the laboratory, greenhouse, and field. About 1 percent 
by weight of each fungicide adhered to the seed; laboratory tests indicated that none 
of them lowered germination. Spergon retarded but did not reduce germination of 
strawberry clover and ladino clover but had no such effect on the other legumes. 
With humus soil in either greenhouse or field—^where total emergence and final stand 
remained the same because no postemergence damping-off occurred—these two 
species were retarded but not reduced in total emergence. When planted in compost 
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infested with damping-off fungi, however, these species were slowed up and very 
significantly reduced in total emergence, indicating that the protectant had so retarded 
germination that pre-emergence damping-off occurred. In compost certain species 
were protected against pre-emergence damping-off by some of the protectants, but 
none of them controlled postemergence damping-off with any species. In humus soil 
only two species were benefited by any of the protectants; in the field none of the 
protectants was significantly beneficial with any legume treated, but none of them 
inhibited nodule formation. There appears to be little evidence from these studies 
to recommend general adoption of seed treatment of these legumes in Wisconsin. 

Lawn ti-oubles and their control, B. O. Dodge {Jour. N. Y. Bot. Card., 45 
(1944), No. 537, pp. 208-214, Ulus. 2). —An informatory paper briefly describing' 
the principal lawn enemies individually (fungi, insects, crabgrass) and recommend¬ 
ing methods of elimination or control. 

Influence of certain soil factors on chocolate spot of beans, H. H. Glasscxx:k, 
W. M. Ware, and N. H. Pizer (Ann. Appl. Biol., 31 (1944), No. 2, pp. 97-99). 
—Soil samples were collected from 49 affected fields on a variety of soil types, and 
the relation between severity of attack and their texture, pH, and available K and 
P were determined. A highly significant relation was found to the amount of avail¬ 
able P in the soil as determined by the method of soil analysis used. Damage by 
chocolate spot was generally slight on soils containing “medium to medium high” or 
higher amounts of available P, but usually severe on soils containing low amounts 
of available P. No significant relation was observed between severity of attack 
and soil texture, pH, or available K content. 

California disease-free bean seed production, F. L. Smith. (Calif. Expt. 
Sta.). (South. Seedsman, 7 (1944), No. 9, pp. 15, 40, Ulus. 2). 

Idaho disease-free bean seed production, M. E. Anderson (South. Seedsman, 
7 (1944), No. 9, pp. 14, 40, Ulus. 2). 

Seedling infection of dent maize by Sclerotium bataticola Taub., G. 

Semeniuk. (Iowa Expt. Sta.). (Phytopathology, 34 (1944). No. 9, pp. 838- 
843, Ulus. 1). —This seedling disease of dent corn is described as obtained from 
greenhouse inoculations. Severe mesocotyl and primary root necrosis with accom- 
pan 3 dng stunting of seedlings followed only under steamed-soil conditions where 
the suppression of .9. hataticola by other soil organisms was reduced to a minimum. 
Differences among inbred lines and single crosses of dent corn seedlings in suscepti¬ 
bility to the disease were observed. 

Infection of cotton seedlings by Colletotrichum gossjrpii as affected by tem¬ 
perature, C. H. Arndt. (S. C. Expt. Sta. coop. U. S. D. A.). (Phytopathology, 
34 (1944), No. 10, pp. 861-869, Ulus. 3). —When infested seeds w^ere germinated 
at 18°, 22°, 25°, 29°, 33°, and 36° C., anthracnose lesions appeared earliest at 
29° and 33°. Relatively low percentages of seedlings were infected and killed at 
33°; at 29° much larger proportions were infected and killed but not so large as at 
22° and 25°. The last approximated the optimum temperature for maximum infec¬ 
tion and injury to the hypocotyls and cotyledons, 18° greatly reduced the incidence 
of seedling infection, and at 36° there was no infection at all. All seedlings infected 
at 25° and 22° were killed before the fourteenth day; at 33° many of the lesions 
remained small and did not greatly retard seedling grow th. The percentages of the 
seedlings of the lots killed in the laboratory at 22° w^ere indicative of the response 
of these lots to seed treatment in field plantings. 

The importance of cotton seed in the dissemination of Verticillium wilt in 
California, B. A. Rudolph and G. J. Harrison. (Calif. Expt. Sta. and U. S. 
D. A.). (Phytopathology, 34 (1944), No. 10, pp. 849-860, Ulus, i).—Isolations 
over a 5-yr. period from 3,371 mature cotton bolls on plants severely affected with 
V. albo-atrum showed that the fungus had reached only 150 receptacles and pene- 
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trated to the bases only of the placental columns of 2 bolls. Since in no case had 
it reached the seed, internal infection is highly improbable. Contamination of the 
lint by spores and microsclerotia is believed equally improbable; 11,723 cultures 
made from tiny black bodies—-erumpent or superficial—on diseased cotton stalks 
failed to yield the pathogen, indicating that microsclerotia are not produced on 
the old dead stalks overwintered in the field. Spore production was never observed 
in the field on any plant in California and probably never—or at least very rarely— 
takes place. Cotton liiit proved a poor medium for the fungus to grow upon; only 
when constantly saturated in culture tubes did it support growth. It seems highly 
improbable that such conditions would be found in the field or in cotton piles at the 
gins. All the evidence is against the infection or contamination of the lint by the 
fungus on an economically important scale. 

Development of mould on the cut surfaces of potato tubers, W. A. R. Diux)N 
Weston and R. E. Taylor (Jour. Agr. ScL [England], 34 (1944), No. 2, pp. 
93-96). —Cut potato tissues possess strong inherent healing powers; these were 
impaired by treatment with salts of Cu, Co, Ni, and Fe. Treatment was followed 
by mold growth—particularly Penicillium spp., this being most profuse with Cu and 
least with Fe salts. Association between mold growth and treatment with these 
salts suggested a periodic relationship. Development of Penicillium on the tissues 
after treatment with Cu salts is greater than may be explained solely on the basis 
of saprophytic growth following phytocidal action and prevention of suberization. 
Under moist conditions, treatment of nonliving substrates such as straw, leather, 
and skin with CuSOi tended to prevent mold growth, whereas considerable develop¬ 
ment occurred on these materials when untreated. 

Relation of sample size to accuracy, K. H. Fernow. (Cornell Univ.). (Anier. 
Potato Jour., 21 (1944), No. 8, pp. 229-234). —The author’s conclusions from this 
statistical analysis and discussion as to what constitutes an adequate sample of pota¬ 
toes for test purposes with regard to certification differ markedly from the opinion 
of Folsom (E. S. R., 88, p. 488), this being “due not so much to the different mathe¬ 
matical method as to the different criteria adopted for adequacy. Thus, in the case 
cited by Folsom where 2,735 tubers are suggested with 3 percent disease present to 
show that the true amount lies within 1 percent of this amount, the author's argu¬ 
ment would be that 400 tubers would be adequate, since we would be satisfied to 
know the probability that variation was in one direction only and would require 
odds of 10 to 1 rather than 30 to 1. In practice we usually find it impossible to 
use samples even of this size so must be satisfied with an error of 2 percent rather 
than 1 percent.” 

Fusarium disease of the prickly pear, C. W. Carpenter (Hawaii. Planters' 
Rec. [Hawaii. Sugar Planters* 5/a.], 48 (1944), No. 2, pp. 59-63, Ulus. 3).~ 
Although the pricklypear (Opuntia megacantha) is an important forage plant in 
arid sections it is a detested weed in more fertile sections, rendering some of the 
best land in Hawaii useless for cultivation or pasturage. A discussion is here given 
of a destructive disease found due to a fungus; large and small plants have collapsed 
in 2-5 weeks after inoculation with the causal agent, a variety of F. oxysporum. The 
transmission of this parasite to localities where pricklypear—locally known as 
“panini”—^is a pest has been approved by the Territorial Board of Agriculture and 
Forestry. 

Sorghum diseases and their control, R. W. Leukel, J. H. Martin, and C. L. 
Lefebvre (U. S. Dept. Agr., Farmers* Bui. 1959 (1944), pp. 46-\-, Ulus. 28 ).— 
Among the numerous diseases of sorghum, some of which frequently cause heavy 
losses, four general types may be recognized, viz, those reducing stands by rotting 
the seed or killing the seedlings, attacking the leaves and decreasing the forage 
value, attacking the heads and preventing normal grain formation, and those caus- 



DISEASES OF PLANtS 


223 


1945 ] 


\ 


ing root or stalk rots and preventing normal development and maturity of the 
entire plant. These are described—^with control measures where known. A final 
section deals with dust and liquid seed treatments. 

Soybean disease investigations at the U. S. Regional Soybean Laboratory, 
W. B. Aixington. (U. S. D. A.). (Soybean Digest, 4 (1944), No. 11, pp. 60, 
65). —A brief resume of recent studies. 

New developments in soybean disease studies, B. Koehler. (Ill. Expt. Sta.). 
(Soybean Digest, 4 (1944), No. 8, pp. 6-7, Ulus. 3). —A brief summary of recent 
work in the State experiment stations and the U. S. Department of Agriculture. 

A four year survey of sugar beet fields attacked by blackroot, M. W. Sergeant 
(New Agr., 26 (1944), Nos. 6, pp. 8-9; 7, pp. 8-9). 

Crop rotation and soil drainage effects on sugar beet tip rot and susceptibility 
of other crops to Aphanomyces cochlioides, W. F. Buchholtz. (Iowa Expt. 
Sta.). (Phytopathology, 34 (1944), No. 9, pp. 805-812, Ulus. 2 ).—When grown 
in soil infested with A. cochlioides, the roots of corn, oats, soybeans, alfalfa, sweet- 
clover, barley, and red clover remained uninfected; germination of flax appeared 
to be interrupted in one trial, but in the second test it was apparently not sus¬ 
ceptible. On the other hand, the roots of sugar beets, pigweed, and lambsquarters 
became infected; the susceptibility of these two common weeds suggests the universal 
presence of A. cochlioides in the soils of northern Iowa. In fields with varying 
amounts of sugar beet tip rot the disease failed to develop in the first crop of beets on 
a given field; the third crop of beets in 8 yr. or less was severely tip-rotted, but 
there was no indication of severe sugar beet tip rot after alfalfa, even in one field 
where it had at one time previously occurred. Intervals of 3-4 yr. between beet 
crops should adequately avoid severe losses from tip rot, but an interval of 6 yr. 
or more—including 3-4 yr. in alfalfa—may be desirable for a field in which the 
disease has been severe. Tile drains were definitely associated with less than the 
field average of tip rot at Kanawha in 1938; the relationship between its severity 
and excessive soil moisture was indicated but not definitely established. 

Serological studies on sugar-beet yellows virus, A. Kleczkowski and M. A. 
Watson (Ann. Appl. Biol., 31 (1944), No. 2, pp. 116-120). —Specific antisera 
were prepared against sap expres.^ed from beet plants infected with this virus. 
The antigen proved unstable; in the sap it was destroyed by holding for 2-3 days 
at room temperature or by heating for 10 min. at 52° C. It was unaffected by pH 
changes between 5 and 10. In detached leaves at room temperature it remained 
unchanged for at least 6 days, but the ability of aphids to transmit from such 
leaves fell off considerably in 4 days. The antigen was reversibly precipitated by 
(NH4)2S04 or sedimented by high-speed centrifugation. All attempts to isolate it 
from other sap constituents or to concentrate it have failed. The precipitin reaction 
proved of value in diagnosis and worked successfully with crude sap. 

The use of abrasives for inoculating sugar-cane seedlings with the mosaic 
virus, D. C. Bain. (U. S. D. A.). (Phytopathology, 34 (1944), No. P, pp. 844- 
845). —In the use of fine sand and carborundum as abrasives for inoculating 
2-month-old Seedlings of the cross Co. 281 X U. S. 1694 with mosaic virus, the basal 
part of unrolled leaves was rubbed with a mixture of inoculum and abrasive. The 
percentage of infection obtained was over three times greater than by the Matz 
method. Results were not consistent when plants of a susceptible variety of the 
same age grown from cuttings were employed. 

Host-parasite relations in red rot of sugar cane, C. W. Edgerton and F. Car- 
VAjAL. (La. Expt. Sta.). (Phytopathology, 34 (1944), No. 9, pp. 827-837, Ulus. 
(5).—This study indicated an internal lesion of red rot to consist typically of a 
white to straw-colored center surrounded by a red zone. In advance of the mycelium 
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the protoplasm of the host cells becomes modified and a gummy material oozes out 
and fills the intercellular spaces; at the same time, a reddish dyelike substance is 
produced and absorbed by the cell walls. Mycelium advances but slowly into the 
red zone, which forms quickly in resistant and more slowly in susceptible varieties. 
In stalks where the cells are not functioning normally the mycelium spreads more 
readily than in standing cane. In both stalk and leaf the mycelium penetrates the 
cell walls through pits. Infection threads from appressoria were observed in epi¬ 
dermal cell walls of the leaf sheath. Acervuli develop from mycelium packed in 
the epidermal and subepidermal layers; this mycelium sends very small threads 
through the walls of the epidermal cells. The conidiophores and setae develop from 
tliese threads. The acervuli are subcuticular. 

Life history of Cercospora on sweetclovcr, F. R. Jones. (U. S. D. A. coop. 

Wis. Exi)t. Sta.). {Mycologia^ 36 {1944)^ No. 5, pp. 518-525). —The life history 
of C. davisii on Melilotus spp. has apparently been completed with the finding of the 
spermogonial and ascigerous stages. Development of the former seems to depend 
on temperatures below 20° C. The ascigerous stage—found on overwintered stems— 
is described as Mycosphacrella daznsii n. sp. Evidence of resistance to stem blacken¬ 
ing by this fungus is recorded. 

A colorimetric method for the quantitative determination of minute amounts 
of tobacco-mosaic virus and for the differentiation between some of its strains, 

M. E. Lojkin and H. P. Beale {Contrib. Boyce Thompson Inst., 13 {1944), No. 
7, pp, 337-354, Ulus, 6). —Quantitative microdeterminations of minute amounts of 
this virus were performed with the aid of a Klett-Summerson photoelectric 
colorimeter using the Folin phenol reagent, with the total weight of the virus required 
being 0.006 to about 0.600 mg. The relation between virus concentration and colori¬ 
metric scale readings cannot be expressed entirely satisfactorily by a single regression 
line—either arithmic or logarithmic—calculated for data covering the whole range 
of concentrations used. This relation can be best expressed for concentrations of 
about 0.008-0.060 mg. per cubic centimeter of reaction mixture by a logarithmic 
regression line calculated for this range and for concentrations below 0.008 mg. 
per cubic centimeter, either by a different logarithmic regression line or by an arith¬ 
mic regression line fitting these lower concentrations. The photoelectric colorimeter 
can be calibrated by rapidly determining in duplicate the colorimetric readings of 
only a few solutions of known concentrations, plotting the results on logarithmic 
paper, drawing two straight lines, one for each of the two ranges of concentration, 
and using these two logarithmic straight lines as calibration lines. Thus the cus¬ 
tomary procedure of making calibration curves can be eliminated. 

Tyrosine, tryptophan, and cysteine—the three amino acids generally considered 
responsible for the color developed by proteins with the Folin reagent—in the case 
of this virus contributed not more than one-third of the colorimetric value given 
by this protein with the phenol reagent in the presence of copper. In the absence 
of more than a trace of Cu ions the colorimetric values produced by this virus with 
the Folin reagent were much lower than the theoretical values calculated on the 
basis of the tyrosine, tryptophan, and cysteine content of the virus. The colorimetric 
values obtained for the ribgrass strain were higher than those of the type strain of 
tobacco mosaic virus. This difference was found to be statistically significant when 
the reaction was allowed to proceed in the presence of not more than mere traces of 
Cu ions; it was also significant when too large an excess of the Folin reagent was 
avoided. The colorimetric method is thus suitable for differentiating between two 
strains of tobacco mosaic virus one of which is known to differ from the other in 
its tyrosine and tryptophan content. There was no significant difference between the 
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colorimetric values given with the Folin reagent by the type strain and four other 
strains of this virus not differing appreciably from the type in their tyrosine and 
tryptophan contents. 

Tobacco disease control by crop rotation, E. E. Clayton, K. J. Shaw, T. E. 
Smith, J. G. Gaines, and T. W. Graham. (U. S. D. A., Ga. Coastal Plain, 
N. C., and S. C. Expt. Stas., et al.). {Phytopathology, 34 {1944), No. 10, pp. 
870-883, Ulus. 5). —In these studies the degree of disease control from crop rota 
tion varied considerably according to the year, the location, and the disease, as well 
as to the nature and length of the rotation. Bacterial wilt-infested land may be 
rotated with the utmost care and still have severe losses in occasional years or certain 
.fields. Resistant crops were not necessarily superior to susceptible crops in reducing 
carry-over in the soil. Soil nematode populations were just as large after a crop 
of resistant corn as after one of susceptible tobacco, but root knot was consistently 
reduced by the use of immune crops. The occurrence of disease was generally 
related to the previous occurrence of host plants, though exceptions were important; 
there was as much stem rot in tobacco grown after stem rot-immune corn as in 
tobacco grown after stem rot-susceptible soybeans. It was not true that complete 
elimination of all plants favored the most rapid elimination of all soil-borne para¬ 
sites; bacterial wilt infection survived better in the bare fallow plots than in those 
under crop plants. 

Rotations affecting the carry-over of soil-borne disease have other important effects 
on crop yields: Those favorable from the nutritional standpoint may give high 
yields occasionally despite extensive disease development; bare fallowing reduces 
root knot nematode populations but also depresses yields. The figures for crop 
yield v. amount of disease are thus not always closely parallel, and rotations that are 
effective in disease control but reduce yields obviously have little value. Rotation 
is the only practical method available 'for combating many serious diseases, and the 
importance of developing rotation practices that definitely favor disease control is 
apparent. It is, however, impossible to generalize, for each disease presents its own 
special problem; since the results from rotation experiments show wide fluctuations, 
data from isolated tests may be quite misleading. Reliable conclusions can be drawn 
only from controlled experiments under a variety of conditions and over a number 
of years. Considering the field of disease control as a whole, it appears that such 
data are conspicuously lacking. 

Lima bean seed treatment on Long Island, H. S. Cunningham. (N. Y. State 
Expt. Sta.). {Phytopathology, 34 {1944), No. 9, pp. 790-798, Ulus. 2). —Spergon, 
Fermate, Arasan, Semesan Jr., copper oxychloride sulfate, Red Cuprocide, and Yel¬ 
low Cuprocide were used on Long Island in seed treatment tests with lima beans. 
Under low soil moisture and rainfall after plating, the stand was improved regardless 
of temperature. With high soil moisture and low temperature, however, none of 
these materials gave sufficient protection to be of commercial value. Except in an 
unusually dry season the increase in stand from seed treatment was insufficient to 
influence yield. Treatment with Cu compounds hardened the seed coat and stunted 
the plants. In general, most of the fungicides improved the stands under conditions 
favorable to seed treatment, but in most cases any such improvement was^so small 
that the yields were unaffected. On the basis of this work, seed treatment of lima 
beans cannot be recommended as a profitable practice for Long Island growers. 

Investigations on the transmission of big vein of lettuce, R. C. Thompson, 
S. P. Doolittle, and F. F. Smith. (U. S. D. A.). {Phytopathology, 34 {1944), 
No. 10, pp. 900-904). —The data presented show conclusively that the big vein 
disease is soil borne and that its causal agent can be inactivated by steam treatment 
of the soil. Under the experimental conditions, no recognizable symptoms appeared 
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in leaves of any of the lettuce plants until they had grown in infected soil for at 
least 5 weeks, and a much longer time (up to 127 days) elapsed in some instances. 
Mechanical inoculations were made in roots, leaves, and stems of 136 plants, using 
methods that have proved effective in transmitting virus diseases in other hosts; 
although these inoculated lettuce plants were held for 50-60 days at temperatures 
favorable to big vein, no symptoms appeared. The experiments on insect transmis¬ 
sion were not extensive enough to justify definite conclusions, but results indicate 
that a root aphid {Pemphigus lactucae (Fitch)) may be a vector. 

Tomato seed treatment with New Improved Ceresan dust, B. H. Davis and 
C. M. Haenseler. (N. J. Expt. Stas.). {Phytopathology, 34 {1944), No. 9, pp. 
847-848). —In attempts to find a substitute for New Improved Ceresan—now used 
in suspension for treating 70,000-80,000 lb. of tomato seed annually in New Jersey— 
none of the 37 possible substitutes tested (including Arasan, Spergon, and Fermate) 
proved wholly satisfactory. However, a simplified method, using New Improved 
Ceresan as a dust, gave definite promise. By this procedure a dosage of 0.5 percent 
by weight is used and the seed is agitated by hand for 5 min. or by a dusting machine; 
it has consistently given 98-100 percent clean seed in agar plate tests, thus meeting 
the Georgia plant certification requirements. This promising method not only gives 
as good seed protection as the liquid treatment but at the same time decreases the 
danger of chemical injury to workmen and eliminates the time-consuming and labori¬ 
ous dipping, centrifuging, and drying necessitated by the liquid treatment. 

A method of producing an epiphytotic of tomato fruit rot in the field, W. A. 
Kreutzer and L. R. Bryant. (Colo. Expt. Sta.). {Phytopathology, 34 {1944), 
No. 9, pp. 845-847). —To determine the effectiveness of certain fungicides in con¬ 
trolling Phytophthora capsid fruit rot and to test certain tomato varieties and types 
for resistance, a method for producing sufficient .sporangia for large-scale field inocu¬ 
lations was needed. At satisfactory procedure was developed by growing isolates 
of the fungus in steamed barley for 60 days at room temperatures and mixing the 
resulting cultures with unsteamed field soil in a large wooden frame. By keeping 
this mixture moistened and aerated by turning it at 8-l^hr. intervals, sufficient 
sporangial inoculum was produced to inoculate field soil on an acre basis. 

Infection phenomena in tomato-fruit rot caused by Phytophthora capsici, 

A. O. SiMONDS and W. A. Kreutzer. (Colo. Expt. Sta.). {Phytopathology, 34 
{1944), No. 9, pp. 813-817, Ulus. 2). —In histological studies of initial invasion, 
development of the fungus in the host and subsequent sporulation were investigated. 
Swarm spores were found to produce appressoria and invasion hyphae in 2-3 hr. 
at 25° C. after inoculation. Invasion hyphae grew directly into the epidermal cells, 
and after 48-72 hr. at 25° the accumulating hyphae ruptured the outer walls of the 
epidermal cells; sporangia were frequently produced in these external hyphal masses. 
Both laboratory and field studies revealed that fruit infection occurs more readily 
through the stylar than the stem end. Inoculation of stylar ends induced character¬ 
istic lesions in 20 hr., whereas only rust-colored arrested lesions were evident on the 
stem ends of fruits 6 days after inoculation. Examination of stem-end tissues of 
either inoculated or uninoculated fruits showed the presence of distinct crystal types 
and certain nonplastid globular masses. These bodies were not observed in stylar- 
end tissues. A correlation appeared to exist between the presence or absence of 
these structures and the resistance or susceptibility of the fruit tissues tested. 

Relationship between environment factors in the development of curly top 
symptoms in the tomato, M. Shapovalov and H. L. Blood. (U. S. D. A. and 
Utah State Agr. Col.). {Utah Acad. Set., Arts, and Letters, Proc., 19-20 {1941- 
42-1942-43), p. 18).—An abstract. 
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Tomato leaf spot diaeaaea in South Dakota^ W. F. Buchholtz (S. Dak. State 
Hort. Sac., Atm. Rpt, 41 (1944), pp, 107 ^ 111 , Him. 2 ). —^Tomato leaf spots are 
reported to have caused low yields and poor quality of fruit in many eastern South 
Dakota gardens in 1942 and 1943; Septoria infection was more destructive than that 
by Altermria. The two diseases and their control are briefly discussed, and a map 
shows the areas of the State undergoing severe, moderate, and light leaf spot defolia¬ 
tion, respectively. 

Effect of different fungicides on leaf blight and irield of tomatoes, G. L. McNew 
(Cemner, 98 (1944), No. 22, pp. 14-18, 28, 30, 2).—Identical with Paper IX 

of the series previously noted (E. S. R., 89, p. 223). 

La “quema” o "socarrina” de las hojas del olivo, producida por Stictis panizzei, 
De Not., en Espaxia [Olive leaf bum in Spain caused by the fungus S. panizzei], 
M. Benlloch (fS/>am] Bol Inst. Mac. Invest. Agron. No. 10 (1944), pp. 309- 
318, Ulus. 11). 

Papel del calcio en la represidn de la enfermedad conocida como “But Rot” o 
pudricidn cogoUo del cocotero [The role of calcium in controlling the disease 
known as butt rot or top rot of the cacao tree], O. P. Calzadilla (Rev. Agr. 
[Cuba], 27 (1944), No. 26, pp. 143-149). 

Studies on the use of formaldehyde and sodium ortho-phenyl-phenate in the 
control of decay in citrus fruits, E. V. Miller, J. R. Winston, and G. A. Meck- 
STROTH. (U. S. D. A.). {Citrus Indus., 25 (1944), No. 10, pp. 3, 15, 18). - 
Sodium ortho-phenyl-phenate (Dowicide A) proved one of the most promising new 
chemicals tried for controlling decay in citrus fruits but was objectionable because 
of injury to the rinds; this difficulty was practically overcome by adding 1 part 
by weight of commercial formaldehyde (37 percent strength) to 4.5 parts of 
Dowicide A in aqueous solution, which can be made up as much as a month in 
advance. This mixture was used in both aqueous solutions and wax emulsions; it 
is deemed advisable to add it to the water used for diluting the wax rather than 
to the wax itself. 

Lemon tree deterioration as related to psorosis virus, H. S. Fawcett (Calif. 
Citrog., 29 (1944), No. 11, pp. 328-329). —Though not causing the bark scaling 
on lemon as it does on orange, this virus throughout the tree may cause gradual 
deterioration; the crinkly leaf symptom on lemon is another deteriorating effect. 

Wood discoloration in psorosis delayed by treatment, H. S. Fawcett and 
J. M. Wallace (Calif. Citrog., 29 (1944), No. 12, pp. 364-365, Ulus. 1). — In h 
3-yr. test it was shown that 2.5 times as many new lesions formed on trees not 
treated as on those treated by the standard method of prevention. 

The morphology and taxonomy of Altemaria citri, D. E. Bliss and H. S. 
Fawcett. (Calif. Citrus Ex^)t. Sta.). (Mycologia, 36 (1944), No. 5, pp. 469- 
502, Ulus. 5). —Confusion regarding the morphological limits of this fungus has 
arisen because type specimens and illustrative material are lacking; new evidence on 
its morphology and taxonomy is here presented as based on a statistical study of 
spores and other characters of 26 isolates from fruits of Washington Navel orange, 
Deglet Noor date palm, and Holguin guava from various California localities, includ¬ 
ing some of the localities where Pierce obtained his original specimens. A method 
involving use of Czapek's agar is proposed as a standard laboratory technic for com¬ 
paring isolates and identifying A. citri. The primitive nature of A. citri within the 
AltemarichStemphylium group is suggested by the morphological similarity between 
the spores and the mycelium. The principal differences between the authors’ emended 
description of A. citri Ellis and Pierce and the original descriptions—as well as be¬ 
tween their respective illustrations—may be attributed to the effects of the different 
substrates on the development of the fungus. The details of this monographic study 
are presented, and other species of fungi now considered by the authors to be 
similar to A. citri are listed with annotations. 
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A new species of Altemaria on fruit of Phoenix dactjrlifera, D. £. Bliss. 
(Calif. Citrus Expt. Sta.). {Mycologia, 36 {1944)^ No. 5, pp. 538-549, Ulus. 3 ).— 
A. stemphylioides n. sp., associated with spoilage of fruits of the date palm in Cali¬ 
fornia, is described. From the taxonomic standpoint it seems to occupy an inter¬ 
mediate position between the A. citri group of Altemaria and the Pseudostemphylitmt 
group of Stemphylium. 

Disease of pan (Piper betle) in Sylhet, Assam.—I, The problem and its eco¬ 
nomic importance. II, Phytophthora foot-rot and leaf-rot. Ill, Effect of manur¬ 
ing on the incidence of Phytophthora foot-rot and leaf-rot diseases, S. Chowd- 
HURY (Indian Acad. Sci. Proc., 19 (1944), No. 5, Sect. B, pp. 147-151, Ulus. 1; pp. 152- 
164, Ulus. 3; pp. 165-170). —These contributions are mainly concerned with P. 
parasitica infection of betel pepper. 

[Tung tree diseases] (Am>er. Tung Oil Assoc. Ann. Conv., Bogalusa, La.. 
Papers, 9 (1943), pp. 24-29, 34-37, 50-53, 54-56). —The following papers arc 
included: Experiments on the Control of Thread Blight in Tung Orchards (pp* 
24-29) and Root-Knot of Tung and Its Control (pp. 34-37), both by J. R. Large, 
and Potassium Deficiency of Tung, by M. Drosdoff, J. H. Painter, H. M. Sell, and 
S. G. Gilbert (pp. SD-53) (all U. S. D. A.) ; and Copper Deficiency of Tung, by 
M. Drosdoff and R. D. Dickey (pp. 54-56) (U. S. D. A. and Fla. Expt. Sta.). 

tlber den Fuchsien-Rost [Fudisia rust], E. Gaumann (Phytopathol. Ztschr., 
14 (1942), No. 3, pp. 189-191). —A note on rust diseases of F. splcndcns and 
related species and their alternate host plants. 

Rhizome treatments for controlling Botrytis crown rot in iris, L. Dosdall. 
(Minn. Expt. Sta.). (Phytopathology, 34 (1944), No. 9, pp. 772-789, Ulus. 5). — 
In studies of the extent to which Sclerotinia (Boti^ytis) convoluta is carried on the 
rhizomes and whether it can be eliminated by rhizome treatment, 5,330 iris rhizomes 
of 14 varieties were treated in various ways over a 4-yr. period. Without outward 
signs of disease, rhizomes from an infested planting carried the pathogen to a vary¬ 
ing degree depending on the season and apparently also the variety. With rhizomes 
from a heavily infested planting, no significant differences were found in the number 
carrying infection, whether from plants bearing conidia, sclerotia, or typical rot 
in the spring or from plants with no such disease signs. The disease is easily over¬ 
looked, and loss of plants may be attributed to winter injury. In 1 year’s test it 
was much less severe with than without a straw covering. Rhizome treatments at 
transplanting effectively eliminated infection when clean soil was used. Various 
mercury treatments (Semesan, yellow oxide, HgCU, HggCh, acid mercury) were all 
effective. Some formalin treatments were as effective as acid mercury, but further 
trials are needed before recommending. Sulfur and CuSO* in the combinations used 
were unsatisfactory. All treatments tested were ineffective in heavily infested soil, 
although a HgsCU suspension stabilized with gum arabic gave some promise. Vari¬ 
eties responded differently to the same treatments. 

A new rust of orchids, D. H. Linder (Mycologia, 36 (1944), No. 5, pp. 464- 
468, Ulus. 8).—Sphenospora kevorkianii n. sp.—causing considerable damage on 
Epidendrum difforme in Nicaragua—is described and illustrated. 

A new Pseudonectria on Pachysandra, B. O. Dodge (Mycologia, 36 (1944), 
No. 5, pp. 532-537, Ulus. 13).—Pseudonectria pachysandricola n. sp.—a wound 
parasite causing canker blight of Pachysandra terminalis in the eastern United 
States—is described. The perithecia usually arise from stromata representing the 
basal remains of the Volutella stage (V, pachysandricola). The perithecial stage fol¬ 
lows closely after the conidial stage, which is most in evidence during May-June, 
at least when moisture is plentiful. The connection between the two stages was 
established by culture and inoculation. 
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Some observations on heart rot in conifers from an ecological point of view, 

E. W, Fenton {Forestry, 17 (1943), pp. 54-60 ).—In survey work conducted in 
Scotland (1943-43), the moss Leucobryum glaucum was found to be correlated with 
the presence of heart rot in Scotch pine. Stagnant water or waterlogging of the 
soil increased the rot in conifers, but where the water was fresh and drainage 
satisfactory its incidence was low. When the grass Holcus mollis was locally domi¬ 
nant heart rot showed a definite increase; this was true to a lesser extent where 
Agrostis tenuis became plentiful. Dunging and grazing by sheep was followed by 
increased heart rot, and it would appear that certain grassy vegetation types, e.g., 
Holcus and Agrostis, approach an agricultural standard of fertility near that recog¬ 
nized as predisposing to heart rot in conifers planted on croplands. There was a 
slight increase where Lastrea ferns became locally dominant. The fact that healthy 
trees—often in the majority—occurred within the danger area suggested that there 
may be strains of conifers resistant to heart rot, and that these might be developed 
as a counter measure. 

Chestnut breeding work in 1941, [1942, and 1943], A. H. Graves (Brooklyn 
Bot Card. Rec., 31 (1942), No. 2, pp. 94-99, Ulus. 1; 32 (1943), No. 2, pp. 78- 
80; 33 (1944), No. 1, pp. 11-13 ).—Further brief progress reports on the develop¬ 
ment of a tree suitable for timber and at the same time resistant to chestnut blight 
(E. S. R., 86, p. 803). 

An experimental and histological study of phloem necrosis, a virus disease 
of American elm, D. M. McLean (Ohio State Univ., Abs. Doctoral Diss., No. 
43 (1943), pp. 93-98 ).—The first symptom of this graft-transmitted disease was 
found to be the death of some of the fibrous roots; the yellow to brown discoloration 
of tJie phloem, following death of the roots and usually progressing into the stem, 
is associated with a faint odor of wintergreen on freshly cut tissues. The first 
observable symptom in the top is usually the loss of leaves. Typical symptoms have 
been observed in inoculated trees grown in a ‘‘complete” water-culture solution. 
Gross- and histo-pathological studies are summarized. From experimental results it 
is inferred that the virus does not move in the xylem; whether it follows tissues 
other than the phloem of American elm is uncertain. Attempts to graft patches 
of diseased American elm bark tissue to stems of the immune Siberian elm have 
been unsuccessful; it is suggested that these results may be due to the early killing 
of the scion by the virus. Tops of American elms grafted to root stocks of Siberian 
elm and inoculated had no disease symptoms 4 mo. after inoculation; sufficient time 
had not elapsed for final conclusions, but it is possible that this method may offer 
promise for controlling the disease. In the course of this study, typical symptoms 
have developed in 2-3-year-old American elm trees; experimental work may thus 
be carried on in the greenhouse during the winter season. It has also been shown 
that symptoms will develop above ground during the same season as inoculation 
following pruning or defoliation of inoculated trees. 

Histo-pathologic changes in the phloem of American elm affected with the 
virus causing phloem necrosis, D. M. McLean. (Ohio State Univ.). (Phyto¬ 
pathology, 34 (1944), No. 9, pp. 818-826, Ulus. 3 ).—This virus was found readily 
transmitted by grafting diseased bark tissue to healthy suscepts; a natural vector 
has not yet been discovered. The fibrous roots die first after infection, necrosis 
progressing into the larger roots and finally—after death of the roots—the inner 
phloem of the lower part of the stem may be killed. Histopathological changes in 
the primary phloem of the root included hypertrophied cells and nuclei in the vicinity 
of mature sieve tubes, followed by hyperplasia and final crushing of the sieve-tube 
and companion cells of the older tissues. Hyperplasia and hypertrophy of paren¬ 
chyma are the most striking microscopic symptoms in the phloem of older roots and 
Stems. A yellow to browp discoloration of the phloem tissue accompanies death 
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of the roots and usually progresses into the stem and lower branches before the 
tree dies. Associated with this discoloration is a faint odor of wintergreCn in freshly 
cut tissues ; this is not detectable in comparable healthy tissues. See preceding 
abstract. 

Biochemistry of the wood-rotting fungi.—IV, Metabolic products of Tra- 
metes suaveolens (Linn.) Fr., J. H. Birkinshaw, A. Bracken, and W. P. K. 
Findlay (Biochem. Jour., 38 (1944), No. 2, pp. 131-122). —In continuation of 
the series (E. S. R., 83, p. 362),^ the authors examined the volatile products of this 
fungus, identifying methyl anisate as the major product with anisaldehyde also 
detected in much smaller amount. These products are believed to be the two chief 
contributors to the odor of the fungus in culture. A little free anisic acid was also 
detected, possibly arising by atmospheric oxidation of the anisaldehyde. 

The fungistatic powers of Penicillium notatum, L. O. Overholts. (Pa. Expt. 
Sta.). (Pa. Acad. Set. Proc., 18 (1944), pp. 22-39, Ulus. 14). —In growing the 
fungi of timber decay in culture it soon became evident that it is extremely difficult 
or impossible to get them to fruit and hence to identify them. The antagonistic 
effects of one fungus on another gave promise to aid in this respect, as by growing 
these decay fungi each against the same species such a variety of specific reactions 
resulted as to aid in the problem of specific identity. The author believes it possible 
to identify any decay fungus if it can be grown against a large enough series of what 
he calls “reactor species.” To this end, he has used various fungi. Many Ascomy- 
cetes and some Fungi Imperfecti have proved good reactors; many Phycomycetes, 
on the other hand, have the overrunning habit and are less desirable. The author 
here presents some experimental results with P. notatum, listing 9 species found 
rather definitely antagonistic, 10 with a degree of antagonism finally allowing contact 
but not overgrowth, and 10 allowing overgrowth of the Penicillium. Of these 29 
species, all but 3 are wood-inhabiting. Though the list involved is probably not large 
enough for sweeping conclusions, it would appear that P. notatum is not a strong 
enough antibiotic as far as these fungi are concerned; Phycomycetes, Ascomycetes, 
and Fungi Imperfecti, as well as Basidiomycetes, occurred in each of the three 
reaction groups, but here again the numbers are insufficient to warrant conclusions. 
What the inhibiting substance here may be is unknown; it may or may not be 
penicillin or notatin. 

Host-parasite relationships of the root-knot nematode, Heterodera marioni.— 
I, The question of races, J. R. Christie and F. E. Albin. (U. S. D. A.). 
(Helminthol. Soc. Wash. Proc., 11 (1944), No. 1, pp. 31-37). —^Various investiga¬ 
tors have presented evidence that races of this parasite exist and may be of consider¬ 
able inmportance in control procedures, especially those involving resistant plants. 
Recent studies by the authors corroborate these conclusions and indicate that differ¬ 
ences in host-parasite relationships of different races may manifest themselves in 
at least two ways: (1) A plant may be susceptible to one race and resistant to 
another or (2) it may be susceptible to each of two races, but the type of root galling 
produced by one race may differ from that due to another. The two experiments 
here reported—using 9 and 14 populations, respectively—are considered merely 
exploratory in nature. The results of the first test indicated that Persian clover 
(Trifolmn resupinatum) is not an equally suitable host for all the populations 
tested, suggesting that races differing from one another in host-parasite relationships 
must have been included. In the other test, comparing the susceptibility of some 
eight varieties or species of plants to the various nematode populations, the most 
striking difference was shown by peanut, cotton, and alfalfa; though tomato was 
susceptible to all populations the type of galling differed markedly among them. The 
net results of this test indicated that these 14 populations included at least 5 distinct 

1 Biochem. Jour., 34 (1940), No. 6, pp. 906-916; 36 (1942), Na 5-6,, pp. 526-529. 
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races and probably more. Peanuts have been considered highly resistant to root 
knot; in these tests the Virginia Runner variety proved highly resistant to all the 
races except one—to which it was susceptible; the last was not the race causing 
‘^big root” of tobacco. Hence to control root knot in tobacco there is reason to 
believe that peanuts can be recommended in the rotation; on the other hand, if the 
purpose is to control root knot on potatoes or parsnips and similar root crops, 
inclusion of peanuts is open to question. These statements are based on tentative 
conclusions that need verification; they are presented to illustrate how. recognition 
of the fact that there are distinct races of this nematode may aid in formulating 
more intelligent procedures when fuller information becomes available. 

Nacobbtis dorsalis, nov. gen. nov. spec. (Nematoda: Tylenchidae) producing 
galls on the roots of alfileria, Erodium cicutarium (L.) L'H6r., G. Thorne and 
M. W. Allen. (U. S. D. A.). (Helminthol, Soc. Wash. Proc., 11 (1944), No, 
1, pp. 27-31, Ulus. 1). —Roots of this plant—commonly known as ”filaree”—coh 
lected in California (1943) bore galls closely resembling root knot; microscopical 
examination showed the causal agent to be the entirely different nematode which is 
here described. Filaree is frequently one of the most favorable plants to examine in 
making surveys for root knot in certain of the interior valleys of California, and 
the finding of N. dorsalis immediately complicates the problem of identification, 
especially in the field. Since there is also the possibility of other plants being 
attacked, microscopic examination of all root galls will be necessary until the hosts 
and distribution of the new species have been determined. 


ECONOMIC ZOOLOGY—ENTOMOLOGY 

What can forest wildlife contribute to the war program? N. W. Hosley et al. 

(Jour. Forestry, 42 (1944), No. 5, pp. 261-363). —This is a report from the Com¬ 
mittee on Game Management With Reference to Forestry, American Society of 
Foresters, the conclusion being that under proper management forest wildlife could 
contribute much more to the war program in the form of meat, fish, furs, fats, 
skins, and recreation than it is now doing. Frequently this contribution could be 
made to the advantage of the wildlife itself through the removal of surplus popula¬ 
tions. “Some way must be found, botli in war and in peace, to harvest the allowable 
crop and at the same time to retain public support of conservation measures.” 

Survival and growth of shrubs planted for wildlife in New York, D. B. Cook 
and F. C. Edminster. (U. S. D. A. et al.). (Jour. Wildlife Mangt., 8 (1944), 
No. 2, pp. 185-191, Ulus. 3). —In 1941, cooperative field tests were made of 13 
species of hardwood trees and shrubs at the eastern edge of the Allegheny Plateau 
in New York State. Of the three site treatments used, plowing gave the best growth 
and highest survival, whereas scalping proved only slightly better than slit planting 
in undisturbed sod. Standard grade stock showed definite and consistent superiority 
over culls. The extra cost of plowing was more than offset by the greater ease of 
planting and better growth and survival. At the end of the third growing season the 
most promising species were arrowwood, multiflora rose, early shrub lespedeza, silky 
dogwood, black chokeberry, and bayberry. 

Deciduous forest man and the grassland fauna, [I], II, V. E. Shelfoiu). 
(Univ. Ill.). (Science, 100 (1944), Nos, 2590, pp. 135-140, Ulus. 2; 2591, pp. 160- 
162). —The main objective of this discussion is to point out the interactions of the 
four elements involved in exploitation of the North American grasslands, viz, the 
biotic community animals, the plants, the habitat, and the settlers. This involves 
a discussion of the original character of the native animals and their interactions or 
coactions with each other and with plants; the general character of the plains habitat 
and its plant community; and certain physiological and psychological characteristics 



232 EXPERIMENT STATION RECORD 

of the white settlers, together with their customs, cultural background, and industrial 
prejudices. In this review of the history of the Great Plains grassland, the author 
takes up the qualities of the settlers in general, followed by a discussion of the 
trapper, the trader, the cattleman, and the plow farmer. 

The value and practicability of wildlife censuses along highways, H. R. Sieg 

LER and C. C. Newman {Jour. Wildlife Mangt., 8 (1944), No. 2, pp. 93-99, 
illuf, 1). —It is concluded from this study that counts of mourning doves during 
only 2 yr. will not reveal relative population densities from one season of the year 
to the next, but that they do provide general impressions as to the relative abundance 
between two major plant zones. Highway mortality counts do not indicate the 
relative abundance, relative vulnerability to traffic, or relative mobility of one animal 
species as compared with another. Such counts are of little value in life history 
studies, but carcasses of animals dead on roads afford some kinds of information. 
Highway mortality counts are of minor value for studying the distribution of species 
and lateral movement, population densities, and animal behavior. Because of the 
many variables encountered, it is generally difficult or impossible to ascertain reasons 
for the rise and fall of mortality of species on highways, or to discover practical 
remedies for decreasing such mortality. Such counts are of definite value, however, 
in isolated instances of large local mortality, where the cause is readily apparent 
and remediable. These counts, over a period of years, are helpful in tracing exten¬ 
sions of range by some species. There are 34 references. 

What deer eat, by species, by season, by range, and by preference, A. H. 

Carhart (Amer. Forests, 50 (1944), No. 8, pp. 383-385, Ulus. 3). 

October 1943 survey of loss of cranberries as a result of deer damage, D. O. 

Boster. (U. S. D. a.). (Amer. Cranberry Growers' Assoc., Proc. Ann. Mtg., 
74 (1944), pp. 12-13, 16-17). —Analysis of the returns from a questionnaire to 
growers of New Jersey gave an average of 8.1 percent loss of the crop from damage 
by deer. 

Brood nests and young of two western chipmunks in the Olympic Mountains 
of Washington, W. T. Shaw (Jour. Mammal, 25 (1944), No. 3, pp. 274-284, 
Ulus. 5). 

Color, sex ratios, and weights of Maryland muskrats, II, H. L. Dozier (Jour. 
Wildlife Mangt., 8 (1944), No. 2, pp. 165-169, Ulus. 1). —Details on the color, sex 
ratios, and weights of 9,895 muskrats obtained in 1941 and a review of the literature 
on the subject have been previously published; the present study is a report on the 
1942 trapping season, when 6,735 muskrats were taken in the same areas—32 percent 
below that of the preceding year and representing a downward trend from the 
peak population of 1938. 

Distribution and variation in pocket gophers (Thomomys talpoides) in the 
State of Washington, [I], II, W. W. Dalquest and V. B. Scheffer. (Univ. 
Calif, et al.). (Amer. Nat., 78 (1944), Nos. 777, pp. 308-333, Ulus. 4; 778, pp. 
423-450, Ulus. 4). —In part 1 of this monographic study the authors consider the 
immigrational history of the pocket gophers of Washington and their habits with 
relation to speciation and—for the Puget Sound area—take up the problems of 
variation in races, description of the prairies inhabited by them, variations in size 
and color, and qualitative differences. In part 2 they discuss the criteria used in 
classifying the gophers of the State and present an annotated catalog of races 
and detailed data on the 17 subspecies of T. talpoides found to occur there. There 
are 18 references. 

Growth, development, and seasonal weights of spotted skunks, D. D. Crabs. 

(Iowa Expt. Sta. et al), (Jour. Mammal, 25 (1944), No. 3, pp. 213-221, Ulus. 2). 
—These data were accumulated during an investigation of the ecology and manage- 
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merit of the prairie spotted skunk Spilogak mterrupia during 1939-42, when juveniles 
were handled each summer and fall. Most of them were caught in box traps after 
they began to forage for food, but a, few were handled before or soon after their 
eyes were open; one litter was reared in captivity each summer. 

Douglas ground squirrel as a predator on nests of upland game birds in Ore¬ 
gon, F. W. Stanton. (Oreg. State Col. et al.). (Jour. Wildlife Mcmgt., 8 
(1944)t No. 2, pp. 153-161). —In Oregon, the Douglas ground squirrel (Citellus 
beecheyi douglasii) was found to eat eggs of the pheasant and bobwhite quail and 
thus to be a definite factor in nesting losses of these game birds. The squirrels were 
active throughout the nesting season and found a large percentage of the nests. 
They may eat the eggs at the nest, but more regularly they carry off single eggs and 
evidently make repeated return visits. Both observations and feeding tests show 
that only certain individual squirrels eat eggs—apparently an acquired taste; at 
other times a known “egg eater” will ignore eggs. Nest raiding was not proved 
to be greatest in any one month. Nests in proximity to squirrel burrows were 
particularly susceptible to destruction. The degree of predation was not influenced by 
the naturalness of the habitat for game birds, nor did the size of the clutch appear 
to be a factor in the probability of its discovery. Nests in weeds or brush were less 
likely to be destroyed than those in grass or cultivated crop cover. 

The wood rat as an ecological factor in southern California watersheds, J. S. 
Horton and J. T. Wright. (U. S. D. A.). (Ecology, 25 (1944), No. 2, pp. 
341-351, Ulus. 2). —This rat (Neotoma fuscipes macrotis) is one of the most 
abundant and typical rodents of the chaparral formation of the San Gabriel Moun¬ 
tains of southern California, its population throughout the watersheds studied 
averaging 4.6 individuals per acre. Each rat occupied a large nest of branches and 
twigs, with living and food-storage compartments. At altitudes below 4,500 ft. 
leaves and twigs of Quercus dumosa furnished most of the food throughout the 
year, leafage of many other chaparral species also being used. The typically small 
quantity of food stored at these altitudes was less in summer than in winter. Above 
4,500 ft. the storage of acorns in the fall was conspicuous. Snows at this altitude 
required a large amount of material for winter use, including besides acorns much 
leaf material of Quercus, etc. The activities of this rodent exert no appreciable 
influence on the vegetation cover of the chaparral watershed, with the possible 
exception of the heavy use of acorns at the higher altitudes. 

The giant kangaroo rat and sheep forage, A. C. Hawdecker (Jour. Wildlife 
Mangt., 8 (1944), No. 2, pp. 161-165, Ulus. 1). —The giant kangaroo rat (Dipo- 
domys ingens) and the San Joaquin antelope squirrel (Citellus nelsoni) were found 
to occupy the same territory but not to compete; the former is abroad at night, 
the latter during the day. The cultivating action of the kangaroo rat increased the 
amount of the red-stemmed filaree and red bromegrass more than five times, thus 
creating more sheep feed where greatly needed. The portions of land thus culti¬ 
vated also remained green longer in the season. 

Notes on a heavy Norway rat population, H. Gunderson. (Iowa State Col.). 
(Jour. Mammal., 25 (1944), No. 3, pp. 307-308). 

Rat-trapping records show effectiveness of control methods, R. E,. Doty 
(Hawaii. Planters' Rec. [Hawaii. Sugar Planters' Sta.] 48 (1944), No. 2, pp. 
73-82, Ulus. 4 ). —Before this study (1938-44) of the effects of systematic pre- 
baiting and poisoning was inaugurated, the field rat population of the Kauai Variety 
Station averaged a catch of 6.8 rats per 100 traps per day (April-August 1938). 
The corresponding months of the following years under the prebaiting system of 
control indicated the attainment and maintenance of a very satisfactory reduction 
in population. No appreciable rat damage to sugarcane has been encountered since 
prebaiting and poisoning by the feeding-station method was inaugurated. A study 
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of seasonal fluctuations in rat population in canefields under prebaiting showed that 
the amount of reinfestation from outside areas begins to rise in October, reaches 
a peak in December-January, and declines to April' of the following year; from 
April to July migration to cane lairds was at the lowest ebb of the year. Investiga¬ 
tion of the change in rat population with elapsed time following a. prebaiting and 
poisoning round indicated that no significant or damaging increase occurred during 
the interval (average 3.5 mo.) between poisoning rounds. The usual seasonal varia¬ 
tion in migration to cane land from outside areas was greater than this increase 
due to the length of time between poisonings. 

Red squill, L. R. Parkinson. (Mass. Expt. Sta.). (Soap and Sanit. Chem., 
20 (1944) y No. 6, pp. 123, 125, 153, Ulus. 2). —^A general account, including 
botanical description, chemistry, effects on rats, traditional methods and modern 
advances in preparation, modern commercial preparations, and the present situation. 

Weights and temperatures of some Michigan birds, G. B. Becker and J. W. 
Stack. (Mich. Expt. Sta.). (Bird-Banding, 15 (1944)^ No. 2, pp. 45-68). —As 
a result of studies begun in 1931 under exceptional opportunities for collecting such 
data, decided variations were found in bird weights and temperatures and a slight 
indication that larger birds have a lower average body temperature than the smaller 
species. The factors responsible for these variations have not yet been determined. 
Repeater weights averaged lower and their temperatures higher than the average 
sample of the whole species. The slate-colored junco and the white-throated sparrow 
showed a gain in weight in spring over the preceding fall; the Mississippi song 
sparrow retained about the same weight in both fall and spring. No seasonal effect 
on temperature variation was found. 

The birds of Simcoe County, Ontario, I, O. E. Devitt (Roy. Canad. Inst. Trans., 
24 (1943), pt. 2, pp. 241-314, Ulus. 1). —In bringing together this account con¬ 
sideration has been given not only to scientific data but also to the region’s wealth 
of early natural history records. Introductory sections deal with a description of 
the area covered, including its topography, forests, and climate, a summary of 
historical and recent ornithology in the county, life zones and faunal areas, modern 
changes in bird life, and migration. Following this is a copiously annotated list of 
125 birds. 

Food of hawks and owls in Maine, H. L. Mendall (Jour. Wildlife Mangt., 8 
(1944), No. 3, pp. 198-208). —The studies discussed constitute additional evidence 
that local investigations are needed before a hawk or owl is condemned simply 
because it is a bird of prey. It would appear that only three of the species studied 
exhibited strong detrimental tendencies—^the goshawk and great horned owl as 
destroyers of poultry and game and the sharp-shinned hawk as an important predator 
of song birds. Lists are given of species distinctly beneficial, usually beneficial, 
neutral, and primarily detrimental. Control, even of detrimental species, should be 
left to persons who know exactly what and why they are controlling. 

Winter foods of the ruffed grouse in Ohio, M. C. Gilfillan and H. Bezdek 
(Jour. Wildlife Mangt., 8 (1944), No. 3, pp. 208-210). —This report is based on 
tfie crop and gizzard contents of 26 ruffed grouse collected during November 1939 
in the beech-maple climax forests of northeastern Ohio and the digestive tracts of 
16 specimens taken during November-March 1942--43 in the oak-hickory forests of 
southeastern Ohio. 

Food preferences of mallards on the Chippewa National Forest, Minnesota, 

J. E. Stoudt (Jour. Wildlife Mangt, 8 (1944), No. 2, pp. 100-112, Ulus. 1).— 
A general investigation in this area (1936-40), including censuses, cover utilization 
and nesting of the breeding ducks, their preferences as to autumn feeding grounds, 
and inventories of ducks shot by hunters, had shown where the birds were most 
abundant in summer and fall. For effective management, however, it was necessary 
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to determine why the ducks preferred certain areas for nesting and for feeding. 
This study—begun in 1940 and here reported upon in detail—seems to bear out the 
viewpoint that wild rice is the food of greatest preference; when feeding on rice 
is discouraged by commercial ricing or hunting pressure other foods may be eaten 
readily, but rice, when av^lable, is the main choice in the fall. Another emphatic 
conclusion is that hunting pressure is always heaviest on the better feeding areas 
because the ducks concentrate thereon for some time previous to the opening day. 
G>nsequently, after the first day or two, the volume of use of any duck food in 
a particular region is inversely proportional to the hunting pressure on the water 
areas where that food is available, rather than being proportional to the abundance 
of the food itself. An analysis of duck foods taken from ducks during the hunting 
season merely reflects the availability of these foods as determined by hunting 
pressure and not necessarily by the preferences of the ducks themselves. When 
such pressure is too great, or too early or too late in the day, the ducks may shun 
the rice beds entirely and resort to feeding on the areas of open water or in pot 
holes where pondweeds, burreeds, sedges, and grasses are the only foods available. 
Rice in the Chippewa National Forest, however^ is definitely the main factor in 
determining whether or not a big flight of mallards will spend part of the autumn 
season in this area. 

Mourning dove management, H. E. McClure {Jour. Wildlife Mangt., 8 {1944), 
No. 2, pp. 129-134). —This is a general discussion of the mourning dove {Zenai- 
dura tnacroura) as a game bird, with suggestions as to its management on a national 
and international scale since it breeds from southern Canada to northern Mexico and 
migrates throughout North America from Alaska to San Salvador. There should 
be no hunting north of the 37th parallel, all of the area north of this boundary 
being left as a vast breeding range to maintain the species and supply a shootable 
surplus, according to the sevenfold reasons enumerated. 

Dispersal and survival of game farm bob white quail in northcentral Okla¬ 
homa, F. M. Baumgartner. (Okla. A. and M. Col.). {Jour. Wildlife Mangt., 8 
{1944), No. 2, pp. 112-118, Ulus. 1). —A field study on 1,064 game farm bobwhite 
released on an area in north-central Oklahoma yielded the following: Under 
unfavorable conditions, such as poor range or a surplus of wild birds, neither adults 
nor young established themselves; under favorable environment, both adults and 
young tended to take up ranges within a mile of liberation, though a few dispersed 
rapidly and moved 2-8 miles during a few days to several months. Adults liberated 
in summer and fall were apparently unable to cope successfully with conditions in 
the wild and did not provide stock for either hunting or breeding. When environal 
conditions were very favorable, it was estimated that as many as 50 percent of the 
young furnished hunting in the late fall and 45 percent were available as breeding 
stock in the spring. Survival of birds moving off the stocked areas appeared to be 
so limited that they did not materially supplement the wild populations. Heavy 
restocking with game farm birds thus appears to be costly and a rather futile method 
of increasing bobwhite populations for either hunting or breeding stock. 

Wartime diet for growing bobwhite quail, R. B. Nestler, L. M. Llewellyn, 
and M. Benner (Jour. Wildlife Mangt., 8 (1944), No. 3, pp. 211-218, Ulus. 5).—A 
diet containing 14 percent sardine fish meal was formulated in 1941 which gave 
satisfactory results in survival and growth; fish now being scarce, search was made 
for a diet omitting war-restricted materials. In a comparison of 10 diets, quail fed 
the above formula modified by substituting 0.12 percent D-activated sterol for 
vitamin A and D feeding oil fortified showed the highest survival and best live 
weights at the end of the sixth and tenth weeks and were among the top three 
groups in requiring the least amount of feed per unit of gain in weight, but they 
consumed the greatest quantitj^ of feed. Other diets are compared. When D- 
activated animal sterol was used as a source of vitamin D and yellow com and a 
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good grade of alfalfa meal as sources of vitamin A, fish oils were omitted from 
the diets without causing symptoms of avitaminosis. Because of the instability of 
vitamin A in storage, however, it is advisable to include sufficient fish oil to supply 
at least 2,000 International Units of vitamin A per pound of feed on a total feed 
basis. 

Winter protein requirements of bobwhite quail, R. B. Nestler, W. W. Bailey, 
L. M. Llewellyn, and M. J. Rensberger {Jour. Wildlife Mangt., 8 {1944), No. 
3, pp. 218-222). —As a result of experiments on 714 bobwhite quail during the 
winters of 1939-41, it was found that considering survival, live weights, feed con¬ 
sumption, and subsequent reproduction by the birds the 9-13-percent levels of crude 
dietary protein gave as good results as higher levels and in some respects they were 
even better. It is recommended that the winter maintenance diet contain about 11-12 
percent crude protein. 

Managing the waterfowl, 1. N. Gabrielson {Pa. Game News, 15 {1944), No. 
5, pp. 2^5, 21, Ulus. 8). —An address discussing the basic concept on which national 
and international waterfowl regulations have been made. 

Parasitism by Protocalliphora and management of cavity-nesting birds, 
E. A. Mason {Jour. Wildlife Mangt., 8 {1944), No. 3, pp. 232-247, Ulus. 3 ).— 
During 1936-41, 162 broods of cavity-nesting birds and nests of other species were 
examined at Groton, Mass., for the nest parasite P. splendida. Observations were 
also made on the occurrence of the secondary parasite Mormoniella vitripennis, and 
information was obtained on the life histories of both insects. Details of the 
investigation are given. Mormoniella has other dipterous hosts, instances of its 
parasitizing sarcophagid flies being found. These may be preferred to Protocalli¬ 
phora as hosts. Ground clove and naphthalene (moth balls) proved unsatisfactory 
as repellents of Protocalliphora, nor did painting nest boxes blue deter the parasites. 
The best management practice is said to be delayed cleaning of the nest cavities 
until spring or early summer to safeguard brood stock of the secondary parasite. 

The blood protozoa of North American birds, C. H. Herman {Bird-Banding 
15 {1944), No. 3, pp. 89-112). —A list is presented of the blood protozoa of birds 
systematically arranged both by parasites and by hosts, with 103 bibliographic 
references and with accompanying introductory discussion. 

Twenty-four hour periodicities in the animal kingdom.— I, The invertebrates, 
J. B. Calhoun {Jour. Venn. Acad. Sci., 19 {1944), Nos. 2, pp. 179-200; 3, pp. 
252-262). —In recent years there has been an increasing awareness that many 
animals are so adjusted to changes in environal conditions from day to night as 
to be better adapted to conduct certain activities in one part of the 24 hr. than 
in another. By becoming adapted morphologically and physiologically to a limited 
portion of the 24-hr. cycle an animal is better able to meet the contingencies of its 
habitat niche. This trend in specialization has allowed animals to be classified into 
the two large groups, diurnal and nocturnal; another rhythmic group includes those 
whose activities are confined to the dawn or dusk periods; there is also the group 
which may be active at any time. Re.search on this phenomenon of 24-hr. periodicity 
among animals has been conducted by physiologists, ecologists, and psychologists 
with very scant unification of effort; it is the purpose of this review (4 pages of 
references) to bring together some of the literature. Part 1 considers the Protozoa, 
Coelenterata and Ctenophora, Platyhelminthes, Nemathelminthes, Annelida, Echino- 
dermata, Mollusca, and Arthropoda (including the diplopods, arachnids, crustaceans, 
and insects). 

Discussion on slugs, I, II {Atm. Appl, Biol., 31 {1944), No. 2, pp. 160-163, 
Ulus. 3; pp. 163-164). —The following are included: 

I. Introduction: Seasonal activity of slugs, H. F. Barnes. —By use of the method 
described—the reliability of which is believed established—the seasonal activity of 
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the five commonest garden slugs was studied in about 50 gardens over a 2-yr. 
period, Arion subfuscus was the first to reach its maximum numbers during what 
is usually warm and dry weather. AgrioUmax reticulatus (agrestis) came next, fol¬ 
lowed quickly by Milax sowerbyi. M. gracilis and Arion hortensis failed to reach 
their peaks until the weather became prevailingly wet and cold. 

II. Field sampling for slugs, D. C. Thomas. —A brief report on tests with metalde- 
hyde-bran and paris green-bran baits in estimating populations of slugs and their 
injuries to crops. 

Aphanomycbs as a fish parasite, L. Shanor and H. B. Saslow. (Univ. Ill.)! 
(Mycologia, 36 (1944), No, 4, pp. 413-415, Ulus. 1). —On Aphanomyces sp., caus¬ 
ing a serious outbreak in fish aquaria. 

The utilization of metabolic water in insects, G. Fraenkel and M. Blewett 
{Bill Ent. Res., 35 (1944), No. 2, pp, 127-139). —The length of larval period, 
water content of food and of freshly formed pupae, and the wet and dry weights 
of pupae and of food consumed during larval development were determined for the 
confused flour beetle, the Mediterranean flour moth, and the hide beetle grown at 
several humidities. The “net utilization’^ of the food was calculated as the ratio 
of dry weight of food eaten to dry weight of pupa. At low humidities more food 
was eaten to produce a given unit of body weight, since part of it was utilized as 
water; consequently, the larvae grew more slowly and their final size and that 
of the pupae was smaller. It is shown for the hide beetle at 30 percent and the 
Mediterranean flour moth at 1 percent relative humidity that less than 32.9 and 7.6 
percent, respectively, of the water in the pupae can be derived from water ingested 
with the food. 

In a supplementary test with the Mediterranean flour moth, at 70 percent r. h. 
tlie water contents from early prepupa to pupation remained essentially the same; 
at 20 percent, the water content of the early prepupa was somewhat lower. The 
late prepupa and pupa at 20 percent r. h. had about the same water content as all 
stages at 70 percent. The water rose from early to late prepupa from 63.7 to 66.8— 
a statistically significant difference. The percenatge loss in dry weight from the 
early to the late prepupa, or the pupa, was about a fifth higher at 20 than at 70 
percent r. h. ’ The slight rise in water content between early and late prepupa may 
be therefore attributed to increase in the oxidation of dry substance, an increase 
which, however, clearly is not due to increased rate of respiration but to the lengthen¬ 
ing of the prepupal period by about 20 percent. In addition, before pupation the 
larva spins a cocoon, and it may reasonably be assumed that inside the humidity 
will be considerably higher than outside, especially at low humidities. How far this 
will account for the rise in water content during the prepupal period cannot be 
stated with certainty. In some cases where the cocoon consisted of only a few 
threads, apparently allowing free circulation of air, the water contents of prepupae 
and pupae were not lower than of those living in dense cocoons. 

toges in the recognition of biotin as a growth factor for insects, G. Fraenkel 
Blewett (Roy. Ent. Soc. London Proc,, Ser, A, 19 (1944), No. 1-3, pp. 30- 
2).—Insects bred on an artificial diet of casein, glucose, cholesterol, salts, 
arra aqueous yeast extract required in addition for optimum growth the water- 
insoluble residue of yeast. This “insoluble factor” is not fat-soluble and Jaecomes 
soluble on autolysis or autoclaving. Experiments described led to its recognition 
as biotin. 

Intracellular symbiosis and vitamin requirements of two insects, Lasioderma 
serricorne and Sitodrepa panicea, M. Blewett and G. Fraenkel (Roy. Soc. {Lon¬ 
don], Proc., Ser. B, 132 (1944), No. 867, pp, 212-221, Ulus. 4), —Normal larvae of 
the cigarette beetle and the drug store weevil and larvae freed from their intra¬ 
cellular symbionts were grown on various diets. On white flour deficient in B-group 
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vitamins, normal larvae grew very much better than sterilized larvae, whereas no 
such difference in the growth rate occurred on a diet rich in vitamins of the B group, 
e. g., whole-wheat flour plus yeast. On an artificial diet containing the vitamins of 
the B complex as pure substances, the normal Lasioderma larva grew well or fairly 
so in the absence of either thiamine, riboflavin, niacin, pyridoxine, or pantothenic 
acid and the Sitodrepa larva in the absence of any of these five vitamins. It is 
concluded that the intracellular symbionts of these two beetles supply the vitamins 
of the B group. 

Insect food habit ratios of New York State, H. B. Weiss {Jour. N. Y. Ent. 
Soc., 52 {1944), No. 3, pp. 283-284). —The author has classified according to their 
family food habits 15,343 of the species previously recorded from New York (E. S. 
R., 58, p. 754). A table shows the distribution ratios of food habit types for New 
York, and for comparative purposes the ratios for five other large areas are included. 

Insect response to colors, H. B. Weiss {Jour. N. Y. Ent. Soc., 52 {1944), 
No. 3, pp. 267-271). —The author calls attention to the approximately similar 
qualitative results obtained by various workers who used widely different methods 
of approach and technic in studying the behavior of insects to different wavelengths 
of light; he concludes from this review that both the electrical responses of the 
insect eye and the motor responses of the insect itself to different colors of equal 
intensity are due to differences in sensitivity, or to the absorption of light—which 
varies with wavelength—^by the primary photosensitive substance of the visual sense 
cells, and are not the effects of wavelength by itself. 

The thirteenth or 1943 annual insect population summary of Kansas, R. C. 
Smith and E. G. Kelly. (Kans. Expt. Sta.). {Jour. Rons. Ent. Soc., 17 {1944), 
No. 3, pp, 81-98, Ulus. 1). —This includes summaries for 1943 of crop production 
and of weather conditions in the State by months and a descriptive account of the 
more important insect activities and climatic relationships during the year. See 
also a previous note (E. S. R., 89, p. 562). 

A survey of insect pests of New Caledonia, F. X. Williams {Hawaii. Planters' 
Rec. [Hawaii. Sugar Planters' Y/a.], 48 {1944), No. 2, pp. 93-124, Ulus. 37). — 
A brief discussion of New Caledonia and its natural history is given, followed by 
notes on many insects, related organisms, and other animals which are pests or 
potential pests of the island. Numerous photographs and several drawings supple¬ 
ment the text. Pests of each specific crop are grouped together. 

Plagas del algodon su control en la regi6n de Matamoros, Tamps. [Insect 
pests of cotton and their control in the Matamoros region. State of Tamaulipas, 
Mexico], I. Moreno G. {Fitdfilo, 2 {1943), No. 6, pp. 70-94; 3 {1944), No. 1, 
pp. 87-97). 

The wheat insect situation as determined by the survey of 1944, T. H. Parks 
{Ohio Sta. Bimo. Bui. 230 {1944), pp. 235-237, Ulus. 1). —Ohio hessian fly infes¬ 
tation for 1944 by counties and average State infestation for the past 27 yr. are 
noted ; mention is made of otlier wheat insects, including wheat midge, wheat, joint- 
worm, black wheat-stem sawfiy, and chinch bugs, as well as a brief discus$||||(ion 
the control of wheat insects. 

New descriptions of larvae of forest insects.—VIII, Larvae of the genus Ifda- 
nolophia (Lepidoptera: Geometridae), W. C. McGuffin {Canad. Ent.,76 {1944), 
No. 6, pp. 124-126, Ulus. 2). —Three species, with key, are included in this install¬ 
ment (E. S. R., 90, p. 508). 

Inert dust insecticides, I-III, P. Alexander, J. A. Kitchener, and H. V. 
A. Briscoe {Ann. Appl. Biol., 31 {1944), No. 2, pp. 143-149, Ulus. 2; pp. 150- 
156; pp. 156-159, Ulus. 1). 

I. Mechanism of action. — The mode of action of inert dust insecticides on the 
granary weevil was studied by determining mortality-time curves and by detailed 
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investigation of the effect of dusts on the water relations of insects. Dusts were 
found not to depend for their action on any chemical reactivity, some highly inert 
substances such as diamond andf,carborundum proving very effective; a physical 
process is therefore indicated. Dusts do not penetrate into the respiratory system, 
and though large amounts are ingested they seem to have little harmful effect. 
Effective dusts increased the evaporation rate of water from insects to the air, and 
the relative killing powers of different dusts ran parallel with their capacities for 
promoting evaporation. These results harmonize with the view that inert dusts 
induce death of insects by desiccation. 

II. The nature of effective dusts, —As to the conditions required for an inert 
dust to become effective, particle size and intrinsic hardness proved to be important 
though not the only factors in killing the granary weevil. For carborundum, parti¬ 
cles larger than 15p, were without action, probably because they failed to adhere to 
the insects; the effectiveness increased as the size was reduced from lOp- to about 
2 m., where a maximum was reached. The action of a large number of substances 
was tested by a simple method which eliminated complications from particle size 
differences; results exhibited a correlation of efficacy with hardness. In general, 
materials softer than calcite proved ineffective; their efficacy increased with hardness, 
but the method of preparation was also important. Some dry-ground powders were 
inferior to those wet-ground, a result apparently due to some kind of surface change 
—possibly the formation of a Beilby polish layer. The action of some dusts was 
also considerably altered by superficial chemical treatment. A theory is proposed— 
based on an experiment with an artificial membrane system—to explain the mecha¬ 
nism by which dusts promote evaporation of water from insects. It is suggested 
that clean crystalline surfaces of effective dusts can absorb, or in some way pene¬ 
trate, the water-resistant epicuticle. 

III. The effect of dusts on stored products pests other than Calandra granaria.— 
The inert dusts used in the preceding studies against the granary weevil were also 
found effective in vitro against a variety of other insects—both larvae and adults— 
infesting stored products. Both the order and the magnitude of effectiveness of 
a series of dusts differed among the insect species, but the mechanism of action 
appeared to be the same, viz, promotion of evaporation of moisture, leading to death 
by desiccation. In contrast to the results with the granary weevil, highly adsorbent 
dusts like charcoal were much more effective on larvae than were mineral powders. 
Dusts had a particularly striking action on the yellow mealworm, which was there¬ 
fore more fully investigated; dead mealworms when dusted failed to lose water 
nearly as rapidly as live dusted ones. 

The mechanism of action of a contact insecticide, D. N. Roy and S. M. Ghosh 
(Bui. Ent. Res., 35 (1944), No. 2, pp. 161-170, Ulus. 3). —These studies indicated 
that rapid penetration of an insecticide into the insect body cannot be effected through 
the cuticle. When a mosquito has been sprayed with a mixture of pyrethrum extract 
and oleic acid the deposition of fat globules around the tracheal trunks is a charac¬ 
teristic feature, suggesting that rapid diffusion of the insecticide takes place through 
the tracheal wall. Experiments on flies with their spiracles closed showed that the 
absorption of pyrethrum—either in liquid or powdered states—is very slow, indicat¬ 
ing that pyrethrum normally enters the body through the spiracles. 

Insecticide diluents: Solubility of arsenicals and copper fungicides as affected 
by diluents in agricultural dusts, M. W. Goodwin, S. L. Hopperstead, and K. J. 
Kadow. (Del. Expt. Sta.). (Soap and Sanit. Ghent., 20 (1944), No. 8, pp. 103, 
105,107, Ulus. 2). —Dust mixtures were prepared with and without calcium arsenate 
using different diluents, each with red cuprous oxide, tribasic copper sulfate, and 
copper oxychloride. A good correlation existed between pH and water-soluble Cu 
with no excessive amounts liberated about pH 5.5. The presence of calcium arsenate 
in the mixture complicated the results, but usually the lower the pH, the higher 
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the water-soluble As. Mixtures with reactions above pH 11 liberated very little 
soluble As; below this point, varying amounts were liberated. Copper oxychloride 
exerted a stronger buflFer action than either cuprous oxide or tribasic copper sulfate 
and may consequently be safer in relation to water-soluble Cu in dusts not containing 
calcium arsenate. This was not true, however, when calcium arsenate was a part 
of the mixture because the buffer capacity of the oxychloride tended to lower the 
pH below 11, with a consequent liberation of water-soluble As. Since cuprous 
oxide and tribasic copper sulfate lacked this buffer capacity, mixtures containing 
them tended to have a pH above the danger point and were probably safer with respect 
to liberation of water-soluble As. From these findings it appeared advisable that 
a dust containing Cu fungicides and no calcium arsenate have a reaction above 5.5; 
when calcium arsenate is present the reaction should be above pH 11. 

^ Insecticide testing, [I], II, A. J. Cox (Soap and Smiit. Chem., 20 (1944), Nos. 

6, pp. 114-117, 149, Ulus. 8; 7, pp. 123, 125, 129, Ulus. 3 ).—A review of test pro¬ 
cedure for evaluating household insecticides for use in the control of flies, clothes 
moths, roaches, and rodents. 

Toxicity studies on insecticides, H. A. Shelanski (Soap and Sanit. Chem., 20 
(1944), No. 2, pp. 107-109, 133 ).—An address outlining the technic of testing 
insecticides which during their use may come into contact with food or other ma¬ 
terials which in turn may be directly or indirectly ingested. 

The story of DDT, V. Froelicher (Soap and Smtit. Chem., 20 (1944), No. 

7, pp. 115, 117, 119, 145). 

DDT, “now it can be told” (Pests, 12 (1944), No. 7, pp. 6, 8).—A brief 
account on the history and use of this insecticide. 

Neocid: A generic term, by Geigy, of a series of insecticidal compositions of 
DDT for use against insects affecting man and animal (Pests, 12 (1944), No. 
7, pp. 8, 10). 

Histopathological changes following administration of DDT to several species 
of animals, A. A. Nelson, J. H. Draize, G. Woodard, O. G. Fitzhugh, R. R. 
Smith, Jr., and H. O. Calvery (Puh. Health Rpts. [^7. .S’.], 59 (1944), No. 31, 
pp. 1009-1020 ).—Microscopical examinations were made on 117 animals of 9 
species after administration of DDT by inunction, by storqach tube, and by admixture 
in the diet; though wide variations in sensitivity to it among the individuals of a 
species were found, the lesions were quite consistent throughout the different species. 
On the higher dosage levels, with animals surviving for one to several weeks, there 
followed typically a moderate degree of central necrosis of the liver; with longer 
survivals, a combination of the necrosis and a reparative hypertrophy considered 
a moderate subacute degeneration of the organ. The thyroid often exhibited 
moderate colloid depletion, less often epithelial desquamation, and rarely epithelial 
hyperplasia. Very slight to moderate focal necrosis of voluntary muscles occurred 
in about 20 percent of animals on the higher dosages. Rabbits showed certain 
lesions not seen in the other species —a focal necrosis of the gall bladder and an 
increased incidence of the "spontaneous” types of encephalitis and nephritis. Derma¬ 
titis in inuncted animals was mild throughout, except that rabbits on the highest 
doses had slight focal necrosis of the epidermis. For a given dosage, chickens and 
guinea pigs showed fewer histological lesions than the other species. A special 
effort was made to determine nerve cell changes in the brain and spinal cord of 
animals with tremors, but with the technic used no changes could be seen that 
were not present in the controls. Rare myocardial and adrenal lesions may be of 
significance. DDT caused insignificant effects (or none) on bone marrow, bone, 
testis, pancreas, and spleen; renal lesions were slight and infrequent. Because of 
the tremors of long duration induced by DDT, this compound would appear promis¬ 
ing as an experimental agent for the neurophysiologist. 
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Absorption of HCN by Valencia orange fruits and leaves, E. T. Bartholo¬ 
mew, W. B. Sinclair, and D. L. Lindgren. (Calif. Citrus Expt. Sta,). (Calif, 
Citrog,, 29 (194-4) ^ No. 11, pp. 309S10, Ulus. 4), —As determined by recovery 
values, the amounts of HCN absorbed by the fruits increased almost in a straight' 
line for each 10-min. exposure up to 60 min.; after that the curve began to flatten. 
With 6, 8, 10, and 12 cc. HCN per 100 cu. ft., fruits fumigated in a fumatorium 
at atmospheric pressure absorbed a little less than half as much HCN as those fumi¬ 
gated at a partial vacuum of 26 in. Approximately the same amounts of HCN were 
absorbed by fruits exposed to an 8 cc. dosage for 70-80 min. at atmospheric pressure 
as by those exposed to a similar dosage for 40 min. at partial vacuum. In tests 
where the HCN concentrations were constant but the exposure periods varied, no 
fruits were visibly injured at any of the 10-min. intervals below 50 min.; in tests 
where the exposure periods were constant but the concentrations varied, about half 
as many fruits were injured by atmospheric pressure as at partial vacuum. Results 
with leaves indicated that the amounts of HCN absorbed at atmospheric pressure 
were always less than those absorbed at the same time of day at partial vacuum; 
the amounts absorbed under either condition of pressure were less in leaves picked 
and fumigated in the morning than in those picked and fumigated in the afternoon; 
the amounts absorbed at atmospheric pressure in the afternoon (one exception) 
were greater than the amounts absorbed at partial vacuum in the morning; leaves 
picked at 8 a. m. absorbed less HCN than those picked at 10 a. m., 1 ;30 p. m., or 
3:30 p. m.; and the amounts absorbed were apparently not influenced by variations 
in the moisture content of the leaf samples. 

Fruit-leaf HCN absorption, E. T. Bartholomew, W. B. Sinclair, and D. L. 
Lindgren. (Calif. Citrus Expt. Sta.). (Citrus Leaves, 24 (1944), No. 9, pp. 
6-7, 22, Ulus. 4). —See preceding abstract. 

Methyl bromide poisoning, with special reference to nervous system manifes¬ 
tations, R. N. DeJong (Jour. Amer, Med. Assoc., 125 (1944), No. 10, pp. 702- 
703). —Methyl bromide—used extensively during recent years, first as a refriger¬ 
ant, later as a fumigant, and more recently as a delousing agent—is reported to be 
toxic to man, and nervous system or other complications may arise from exposure 
to it. Though it can be handled without injury if used intelligently, its toxic poten- 
lialities must be borne in mind and its indiscriminate and careless use avoided. 

Activation of pyrethrins by sesame oil, E. A. Parkin and A. A. Green 
{Nature [London], 154 (1944), No. 3896, pp. 16-17). —In the chamber tests on 
houseflies described, activation of the toxicity of pyrethrins by sesame oil appeared 
to depend mainly on the sesamin content of the oil, and increase in kill was ac¬ 
companied by a small increase in the rate of knock-down. There is also believed 
to be present a complex of secondary factors which, according to the composition of 
(he sesame oil, may increase or decrease the effect of the pyrethrins and./or sesamin 
in a fly spray. 

Latin America as a source of rotenone, E. N. Bressman (Soap and Sanit. 
Chem., 20 (1944), No. 9, pp. 101-103, 129, 131, Ulus. 3). 

Dispersants for rotenone, R. L. Janes and H. F. Wilson. (Univ. Wis.). (Soap 
and Sanit. Chem., 20 (1944), No. 9, pp. 107, 109, 111, Ulus. 2). —‘The experiment 
here summarized dealt primarily with pea aphid control by materials designated as 
talc, pyrophyllite, and CaCOs. With use of pyrophyllite (Pyrax) and CaCO«, the 
plotted points were on a horizontal line, and it is concluded that a rotenone concen¬ 
tration of 0.25 or even 0.1 percent might be employed without appreciable decrease 
in effectiveness over the customary 1 percent. In comparisons of Wisconsin talc, 
soapstone, Hartford talc, eastern magnesia talc, Virginia blue talc, and Virginia 
yellow talc, statistically significant differences between levels were found, the de¬ 
pendence of effectiveness on concentration exhibiting a nonlinear trend with the 
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possible exception of soapstone. The general conclusions seemed to be that with 
each of these substances concentrations of 0.75 percent and 0.5 percent resulted in 
kills not differing significantly—statistically speaking—from the kill at a l-percent 
concentration. It therefore appears that a concentration of 0.75 or 0.5 percent may 
be expected to prove as effective in practice as the customary 1 percent. With Wis¬ 
consin talc, soapstone, and possibly Hartford talc use of even a 0.25-percent concen¬ 
tration might be employed without appreciable loss in effectiveness as compared with 
the usual practice. 

Studies of certain cyrtacanthacridoid genera (Orthoptera: Acrididae).—I, The 
Podisma complex. II, Prumnacris, a new North American genus of holarctic 
type, J. A. G. and J. W. H. Rehn (Amer, Ent. Soc. Tram., 65 (1939), No. 2, 
Pp. 61-96, Ulus. 21; 70 (1944), No. 1-2, pp. 1-21, Him. 20). —This series was 
planned to make available conclusions drawn from comparative studies which throw 
light on the relationship of the genera discussed, the features of the group or groups 
of genera involved, and the origin and distribution of these groups of locusts or 
short-homed grasshoppers. 

The bionomics of Schistocerca obscura (Fabr.), L. G. Duck (Jour. Kans. Ent. 
Soc., 17 (1944), No. 3, pp. 105-119). —In the region of Stillwater, Okla., cotton, 
elm, green mature corn, leaves, persimmon, and young wheat are said to be the 
preferred foods for this locust. The precopulation period of the 9 was found to 
be 18 days; the preoviposition period after copulation 44.1 days. The interoviposi- 
tion period between the first and second egg pods averaged 8 days; between the 
second and third pods 9-21 days. The number of eggs per pod averaged 75.4 for 
the first, 42 for the second, and 31 for the third pod. The incubation period averaged 
261.3 days for eggs stored at outside temperatures and 83.1 days for those stored at 
room temperatures (about 68® F.). The average hatch for eggs was 10.87 percent 
for those stored at room temperature and 50.3 percent for those stored outside. 
The total duration of the nymphal period outside was 51.5 days as compared with 
46.1 days for those reared at 89.9® and 51.2 da 3 'S for those reared at 85°. Nymphs 
reared at 70° failed to complete the fifth nymphal period before termination of the 
study, but development of the earlier stages at lower temperatures indicated that 
much more time would be required under such conditions. There are 16 references. 

The caddis flies, or Trichoptera, of Illinois, H. H. Ross (III. Nat. Hist. Survey 
Bui., 23 (1944), Art. 1, pp. 326-\-, Ulus. 962). —A monographic study, including 
new taxonomy. According to the foreword, by T. H. Prison, “the caddis flies . . . 
are one of the most abundant groups of aquatic insects in Illinois. In both lakes 
and streams they constitute an important factor in the food economy of our Illinois 
fishes. For this reason, and because the fauna of the order in the entire Middle 
West was virtually unstudied, a survey of the caddis flies of Illinois was under¬ 
taken. . . . Since 1931, Dr. Herbert H. Ross . . . has been responsible for the con¬ 
tinuation and completion of the project.” 

An annotated list of the Odonata of Maine, D. J. Borror. (Ohio State Univ.). 
(Canad. Ent., 76 (1944), No. 7, pp. 134-150). —Includes 44 literature references. 

A key to the genera of anisopterous dragonfly nymphs of the United States 
and Canada (Odonata, suborder Anisoptera), M. Wright and A. Peterson. 
(Ohio State Univ.). (Ohio Jour. Sci., 44 (1944), No. 4, pp. 151-166, Ulus. 6). 

A brief note on the habits of Amobia (Pachyophthalmus) floridensis Town¬ 
send (Diptera: Sarcophagidae), E. G. Linsley. (Univ. Calif.). (Pan-Pacific 
Ent., 20 (1944), No. 3, p. 118). —This sarcophagid fly appears to be a common 
inhabitant of mud nests of the wasp Sceliphron servUlei. 

Notes on the biology of Dexia nistica P., a dipterous parasite of Melolontha 
melolontha L., M. G. Walker (Zool. Soc. London Proc., 1944, Ser. A, III-IV, 
pp. 126-176, Ulus. 15). —There are in Great Britain four important chafer species 
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{M. melolontha, Amphimalhis solstitialis L., Phylhpertha horticola L., and Serica 
hrunnea L.), the larvae of which—^known as white grubs—feed on the roots of 
plants, including young trees and grass, thus causing considerable damage. In 
examining large numbers of the white grubs of all four species from various localities 
for parasites, only one—the tachinid D, rustica, the larvae of which burrow into 
the host grub—was found. With one exception, the presence of this parasite in 
an area was always associated with the presence of M. melolontha. A brief dis¬ 
cussion of the genus Dexia is followed by a detailed presentation of laboratory and 
field studies (including the technics used) of the biology of this parasite. From 
the economic standpoint, it is concluded that D. rustica plays a limited, though useful, 
role as an agent in the natural control of M. melolontha. 

The genus Flebotomus in California, O. Mangabeira, Jr., and P. Galindo. 
(Univ. Calif, et al.). Amer. Jowr. Hyg., 40 {1944)^ No. 2, pp. 182-198, illiis. 26 ).— 
F. vexator Coq. and F. stewarti n. sp. are described and illustrated; this is believed 
to be the first published record of the genus from western North America. The 
systematic position of the American species of Flebotomus with five spines on the 
distal segment of the upper gonapophyse (clasper) is clarified. There are 34 ref¬ 
erences. 

Tabanidae of the island of Trinidad, B. W. I., J. Bequaert {Bui. Ent. Res., 20 
{1940), No. 4, pp. 447-452). —This annotated enumeration of the horseflies of 
Trinidad includes 23 species and is based almost entirely on specimens seen by the 
author. 

Further studies of the Tabanidae of Trinidad, B. W. I., J. Bequaert {Psyche 
51 {1944), No. 1-2, pp. 12-21). —Supplementary studies (see preceding entry) are 
presented on 31 members of the horsefly group. 

Undescribed species of Tipulidae from the western United States (Diptera), 
I, C. P. Alexander. (Mass. State Col.). {Pan-Pacific Ent., 20 {1944), No. 2, 
pp. 91-97). —Five new species of crane flies are described. 

Further notes on the habits of some fiat bugs, with a description of the male 
of Aradus patibulus Van Duaee (Hemiptera; Aradidae), E. G. Linsley and R. 
L. UsiNGER. (Univ. Calif.). {Pan-Pacific Ent., 20 {1944), No. 2, pp. 111-114). 

The structure of the antenna of Aphis (Dorsalis) fabae Scopoli and of Mela- 
noxantherium salicis L. (Hemiptera) and some experiments on olfactory re¬ 
sponses, M. G. Jones {Roy. Ent. Soc. London Proc., Ser. A, 19 {1944), No. 
1-2, pp. 12-22, Ulus. 5). —The external and internal structures of the antennae of 
A. fabae are described; one antennary nerve is present, and the sensoria and hairs 
are innervated by well-marked sense cells. Only small differences in these respects 
were exhibited by M. salicis. The essential similarity of the antennal structure in 
the pea aphid and green peach aphid with that in A. fabae is noted. When a popu¬ 
lation of A. fabae of mixed origin was passed through an olfactometer, there was 
no well-marked response to the odor of host plant extracts or leaves, but there was 
a small positive response to a dry current as compared with a wet one. One of the 
functions of the secondary sensoria on the antennae may be to indicate the suitability 
of weather conditions sudi as humidity and wind velocity for flight. 

Mallophaga of Alberta: A list of species with hosts, J. H. Brown and A. 
L. WiLK {Canad. Ent., 76 {1944), No. 6, pp. 127-129). 

Descriptions of some new North American Psyllidae with notes on others, 
L. D. Tuthill. (Iowa State Col.). {Jour. Kans. Ent. Soc., 17 {1944), Jfo. 1, 
pp. 1-6, Ulus. 12). —New species of Psylla, Rhvnopsylla, and Trioza are described. 

The remarkable distribution of an American cicada; a new genus, and other 
cicada notes, W. T. Davis {Jour. N. Y. Ent. Soc., 52 {1944), No. 2, pp. 212- 
222, Ulus. 4). —Notes on Quesada gigas Oliv.; Cornuplura n. gen., based on 
Tibicen curvispinosa as a type; and two species of Okanagana, including a new 
color form. 
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Notas coccidoldgicas (Homoptera: Coccoidea) (Notes on some Coccoidea 
(Homoptera)), H. S. Lepage and O. Giannotti (Arq. Inst. Biol. [Sdo Paulo], 
14 (1943), pp. 331-350, Ulus. 41; Eng. abs., p. 350). —Twelve species of scale 
insects of the superfamily Coccoidea in Brazil are considered, including new tax¬ 
onomy. 

A new genus—Premanus—and species of Mexican leafhopper related to Oma- 
nana (Homoptera: Cicadellidae), D. M. DeLong. (Ohio State Univ.). (Pm- 
Pacific Ent., 20 (1944), No. 3, pp. 98-100, Ulus. 1). — F. hehatus n. gen. and sp. 
are described. 

Notas sdbre a biologia de “Ecpantheria hambletoni Schaus” (Lepid.: Arct.) 
(Biological notes on £. hambletoni Schaus (Lepid.: Arct.))» H. F. G. Sauer 
(Arq. Inst. Biol, [^'ao Paulo], 14 (1943), pp. 73-80, Ulus. 4; Eng. abs., p. 79 ).— 
Information is presented on this lepidopterous pest of roselle, loquat, and upland 
cotton in the State of Sao Paulo, Brazil. Under laboratory conditions the larvae 
were also bred on several other host plants, and one natural enemy of the pupal stage 
was found. 

A new Amblycerus affecting seeds of Prosopis chilensis in Puerto Rico and 
Hispaniola, J. C. Bridwell (Jour. Agr. Univ. Puerto Rico [Univ. Sia.], 27 
(1944), No. 3, pp. 133-125). — A. martorelli Bridwell n. sp. is described. 

List of Chrysomelidae (Coleoptera) known to occur in Ohio,. J. H. Hughes 
(Ohio Jour. Sci., 44 (1944), No. 3, pp. 129-142). —An annotated list of the leaf 
beetles of this family, including records of 298 species and varieties for the State, 
of which 192 were collected by the author. 

Economic importance and host relationship of Pelecinus polyturator Drury, 
G. H. Hammond (Canad. Ent., 76 (1944), No. 6, p. 130). —A note on tlie para¬ 
sitism of Phyllophaga larvae by Pelecinus polyturator. It is believed that this wide¬ 
spread parasite destroys important numbers of white grubs. Thus far the parasite 
has not been reared from other than Phyllophaga in Ontario and Quebec. 

A new species of Phloeonemus from Puerto Rico (Coleoptera: Colydiidae), 
W. S. Fisher. (U. S. D. A.). (Jour. Agr. Univ. Puerto Rico [Univ. Ski.], 27 
(1944), No. 3, pp. 131-132). — P. martorelli n. sp. is described. 

Distribution and hosts of Arkansas Phyllophaga (Coleoptera: Scarabaeidae), 
M. W. Sanderson. (Ark. Expt. Sta.). (Jour. Kans. Ent. Soc., 17 (1944), No. 

1, pp. 14-21). —Forty-four species of Phyllophaga (May beetles) are known to 
occur in Arkansas. Their distribution within the State, their seasonal distribution, 
the adult host plants, and their occurrence at light are the matters considered in this 
report. Such information is an essential preliminary for developing control measures 
against a group including a large number of species, several of which may be 
abundant in one region and whose biologies and habits may differ. 

A new encyrtid parasitic in the eggs of Hesperiidae, A. B. Gahan. (U. S. 
D. A.); (Jour. Agr. Univ. Puerto Rico [Univ. Sta.], 27 (1944), No. 3, pp. 137 
139). — Ooencyrtus prenidis n. sp. is described. 

Vernal flight of males in some western bumblebees (Hymenoptera: Bombi- 
dae), E. G. Linsley. (Univ. Calif.). (Bui Brooklyn Ent. Soc., 39 (1944), No. 

2, pp. 48-49). 

Synonymical notes on the Psenine wasps (Hymenoptera: Sphecidae), V. S. 
L. Pate (Cornell Univ.). (Canad. Ent, 76 (1944), No. 7, p. 133). 

Host relationships of some sapygid wasps (Hymenoptera: Sapygidae), E. G. 

Linsley. (Univ. Calif.). (Bui Brooklyn Ent. Soc., 39 (1944), No. 2, pp. 54- 
55).—The species of Sapyga were found to parasitize megachilid bees of some 
six genera and species of Eusapyga two genera (listed). “Probably both generic 
lists will be increased when the biologies of our species are more fully known.” 
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Chafer damage to grassland in north Wales in 1942-1943 by Phyllopertha hor¬ 
deola L. and Hoplia philanthus Fuess.—1, Notes on population, life history and 
morphology, I. Thomas and G. M. Heal (Atm. Appl. Biol, 31 (1944), No. 2, 
pp. 124-131, Ulus. 12). —The authors report on a severe attack to grassland by 
larvae of these beetles in some northern Wales valleys (1942-43). Estimations of 
the populations of each species were made, and notes are presented on the biology 
and comparative morphology of their immature stages. Both have a 1-yr. life 
cycle, but all stages of H. philanthus occurred somewhat later than P. horticola. 

Soybeans and kudzu xnay be attacked by velvetbean caterpillar, C. Lyle 
(Miss. Farm Res. [Mississippi 7 (1944), No. 9, p. 1). —practical account. 

The alfalfa plant bug and other related plant bugs on alfalfa in Minnesota, 
and their control, J. H. Hughes (St. Paul, Minn.: Iron Range Resources and 
Rehabil Comn., 1943, pp. 17, Ulus. 6). —^An abbreviated account of the study pre¬ 
viously noted (E. S. R., 90, p. 506). 

Combate k broca do algodoeiro ^^Gasterocercodes brasiliensis Hambl.’* (Col.: 
Cure.), nociva ks culturas do algodao arboreo (Control of the cotton borer G. 
brasiliensis Hambl. (CoL: Cure.), a pest of perennial cotton culture), H. F. 

G. Sauer (Arq. Inst. Biol [Sdo Paulo], 14 (1943), pp. 1-14, Ulus. 13; Eng. abs., 
p. 14). —Various aspects of perennial cotton culture in the northern States of 
Brazil as well as the economic importance and control of G. brasiliensis. 

Studies of the vitality of the beet leafhopper during the fall and winter in Cali¬ 
fornia as related to the fat content of the insects, W. C. Cook. (U. S. D. A.). 
(Ecology, 25 (1944), No. 3, pp, 327-340, Ulus. 5). —The number of days the 
$ $ could live without food at 20® C. (water supplied) was used as a test of vitality. 
Longevity under starvation conditions was very high during early fall, but declined 
gradually until winter. With insects fed on the sugar beet—a favorable host—^an 
equilibrium was reached during January, whereas with insects taken from desert 
sage—an unfavorable host—no equilibrium was reached, but vitality declined until 
eventual death of all individuals. The ether-extractive content of the leaf-hoppers 
followed a similar course, and the correlation between ether-extractive content and 
longevity was very high. The regression indicated that about 0.0168 mg. of ether 
extractives was lost for each day of starvation at 20®. Laboratory experiments in 
which caged insects were tested during three fall and winter seasons and field collec¬ 
tions taken during the same seasons agreed closely in both longevity and ether ex¬ 
tractives. 

Investigations of sugarcane borer control by the use of resistant varieties, 
K. Mathes and J. W. Ingram. (U. S. D. A.). (Sugar Bui., 22 (1944), No. 21, 
pp. 189-192). —This is a progress report on records of the resistance of common 
varieties to the sugarcane borer, comparative infestation of promising new varieties, 
and on selection and breeding for resistance. The comparative susceptibility of 
parent varieties and their progeny has been under study for the past 6 yr,; over 
200 different parents were used in producing about 16,000 seedlings on which borer- 
resistance observations have been made. Results of this work have made it possible 
to rate many of the parents and their progeny with respect to resistance and are 
sufficiently encouraging to warrant continuation of the program. Thus far nine 
varieties have maintained their resistant status throughout the tests to such an 
extent that they have been recommended for use in breeding for borer resistance. 

Las posibilidades de combatir erbarreno de la cana de azucar, Diatraea sac- 
charalis F., en Puerto Rico llevando a los cafiaverales log parasitos Tricho- 
gramma minutum Riley criados en laboratorio [The possibilities of controlling 
the sugarcane borer (D. saccharalis) in Puerto Rico under field conditions by 
the use of laboratory-reared parasites (T. minutum)], G. N. Wolcott and L. 
F, Martorell (Puerto Rico Univ. Sta. Bui, 64 (1943), Span, ed., pp. 16-^, 



246 


EXPERIMENT STATION RECORD 


[Vol* 92 


Ulus, 1; Eng, abs., pp, 15-16 ).—Spanish edition covering work previously 
reported (E. S. R., 89, p. 714). 

M^todos de laboratdrio para observasao e criasio de **Diatraea aaccharalia 
(Fabricius^ 1794)”» a broca de cana (Laboratory methods for observation and 
rearing of D. saccharalis (Pabricius, 1794), the sugar cane borar), J. Bergamin 

{Arq. Inst. Biol, [Sdo Paulo], 14 (1943), pp. 351-354, Ulus. 2; Eng. abs., p. 
354). 

A ^^escama vermelha’* dos citrus em SRo Paulo, **Aonidiella aurantii (Mas- 
kell)” (Homoptera: Coccoidea) (The *Ted-scale” on citrus in the State of SIo 
Paulo, A. aurantii (Maskell) (Homoptera: Coccoidea)), H. S. Lepage (Arq. Inst. 
Biol. Paulo], 14 (1943), pp. 311-330, Ulus. 20; Eng. abs., p. This 

paper presents a review (10 references) on the California red scale, including data 
on its geographical distribution, and notes on its biology, incidence, and control in the 
State of Sao Paulo, Brazil. 

Contribuigao para o conhecimento da biologia da broca do caf6 **Hypothe- 
nemus hampei (Ferrari, 1867)” (Col.: Ipidae) (Contribution to the knowledge 
of the cofiFee berry-borer H. hampei (Ferrari, 1867) (Col.; Jpidae)), J. Bergamin 

(Arq. Inst. Biol. [45*50 Paulo], 14 (1943), pp. 31-72, Ulus. 7, Eng. abs., pp. 
67-^8 ).—The life history, habits, and geographic distribution of H. hampei are 
discussed. Oviposition and weevil development may continue throughout the year. 
Longevity of the $ $ was 81-282 days, the average for 54 being 156.6 days; that 
of the ^ 3 , 78-103 days. The proportion of the sexes was 1 ^ to 9.75 9 9. Mat¬ 
ing occurred within the fruit in which the brood was reared, usually 4 days after 
reaching the adult stage. In the laboratory, the average oviposition period was 
11-15 days. The average number of eggs per 9 for a lot of 54 was 74; a minimum 
of 31 and a maximum of 119 were recorded. The incubation period was 4-16 days. 
Two molts were reported for the 9 and 1 for the $ larvae. Host fruit conditions 
and temperature are important in determining the rate of larval growth. The larval 
period lasted for 9-20 days, with an average of 13.8. The mature larva forms a 
cell and enters the prepupal stage, which lasts for 2-6 days. The pupal stage lasted 
for 4-10 days, with an average of 6.4 days. The average time for a lot of individuals 
to complete their entire life cycle ranged from 21 to 63 days, with an average of 
27.5. Parthenogenesis did not occur, though egges were laid by virgin 9 9. Seven 
generations were observed in one year. There are nearly four pages of references. 

Insect infestation of dehydrated foodstuffs, E. G. Linsley. (Univ. Calif.). 
(In Third Dehydration Conference^ January 21-22, 1944. Berkeley: Calif. Univ., 
1944, pp. 25-29). 

Common insect pests of stored food products: A guide to their identification, 
H. E. Hinton and A. S. Corbet (Brit, Afus. (Nat. Hist.), Econ, Ser. No. 15 
(1943), pp. 44+, Ulus. 87). 

Keys for the identification of the Lepidoptera infesting stored foods products, 
A. S. Corbet and W. H. T. Tams (Zoal. S^oc. London Proc., 1943, Ser. B, III, 
pp. 55-148, Ulus. 292 ).—In these keys an attempt has been made to give salient 
characters whereby the adult moths of the larvae infesting stored products can be 
readily identified. A bibliography of the more important works consulted and an 
index to the species are included. 

Investigations of the flour beetles of the genus Tribolium.—I, The incidence 
of T. castaneum (Hbst.) and T. confusum (Duv.) in wheat and flour in Victoria. 
II, Effect of different mill fractions on the larval development and survival of 
T. castaneum (Hbst.) and T. confusum (Duv.), L. W. Miller (Jour. Dept. Agr. 
Victoria, 42 (1944), Nos. 5, pp. 217-219, 221; 8, pp. 365-373, 377, Ulus. 5). 

The effect of crowding upon the natality of grain-infesting insects, A. C. 
Crombie (Zool. Soc. London Proc., 1944, Ser. A, IIDIV, pp. 77-98, Ulus. 4 ).— 
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Over certain ranges of density the fecundity of the confused flour beetle and the 
saw-toothed grain beetle in unconditioned media was reduced by interference with 
the gravid $ $ resulting from competition for the limited “oviposition space.” The 
effect of density on fecundity was immediate, as was also recovery after reduction 
of density. The egg fertility of neither species 'w^s affected by adult density. Under 
the experimental conditions, the proportion of eggs eaten in a gpven time by adults 
of each species was directly proportional to the number of adults per gram of flour. 
The decrease in numljer of eggs found per 9 per day with increasing density is 
thus explained partly by the higher rate at which eggs are eaten as density increases, 
and partly by the effect of crowding on fecundity over certain ranges of density for 
each species. When the two species were competing for the same oviposition space 
the number of Triholvwm eggs found was reduced by less, and of the Oryzaephilus 
eggs by more, than when each species was competing only within itself. Fecundity 
returned to the normal rate after a longer or shorter period in fresh flour, and 
egg fertility was not affected by conditioned medium. Furthermore, there appeared 
to be no radical difference between the effects of homotypically and heterotypically 
conditioned media on the fecundity of either species. 

It is believed probable that the rate of growth of populations of each and the 
outcome of competition between them will depend on their relative cannibalism and 
predation. The proportion of eggs and possibly of pupae eaten per unit time was 
a linear function of the number of feeding stages and of prey stages per gram of 
flour. When the two species compete for the same environment of flour Oryzae- 
philus suffers more heavily than TriboHum, Since Oryznephilus larvae do not 
attack Tribolium eggs, only such eggs as are in the surface layers would be 
destroyed by Oryzaephihis. It is inferred that the latter would tend to be sup¬ 
pressed in media in which it was competing with Tribolium for the same ecological 
niche. Data are given on the rates at which the adults and larvae of both species 
consume their normal food. Comparisons with similar studies by others are made 
(45 references). 

The role of sorption in the fumigation of stored grain and milled cereal prod¬ 
ucts, R. T. Cotton, H. H. Walkden, and R. B. Schwitzgebel. (U. S. D. A.). 
(Jour. Kans. Ent. Soc., 17 {1944), No. 3, pp. 98-103). —Fumigants were found to 
be retained by wheat for unusually long periods, with the result that this insecticidal 
action is extended much longer than would ordinarily be suspected; this retention 
depended on the gas used, the amount applied, and the temperature of the grain. 
The 3-1 mixture of ethylene dichloride and carbon tetrachloride is usually applied 
in larger quantities than most grain fumigants and may be retained in killing con¬ 
centrations as long as 4 mo. This long-time retention serves the very useful purpose 
of protecting bins of wheat from migrating insects during the critical period in late 
summer and early fall, when grain temperatures* are high enough to favor insect 
breeding. Owing to the long-time retention of fumigants by wheat in steel bins, 
fumigants formerly considered too low .in toxicity to be of practical value can be 
used very successfully. Data at present available indicate that in spite of con¬ 
siderable loss in viability of wheat due to fumigation, little consistent damage results 
to the baking qualities of flour made from such wheat. 

Mercury as a control for stored grain pests, D. W. Wright {Bui lint, J.5 
(^2944), No. 2, pp. 143-160, Ulus. 1). —The Indian custom of placing metallic 
mercury with grain in storage containers to prevent infestation by insects was 
found to have a sound scientific basis as the presence of Hg prevents reproduction 
of certain of these pests; Zn and Sn amalgams and calomel proved less effective. 
The efficiency of a given weight of Hg was increased by subdivision, which increased 
its total surface area. Those mercurials proving effective were found to emit a 
vapor containing free Hg. The vapor was fully effective in preventing reproduc¬ 
tion of Calandra granaria L., the saw-toothed grain beetle, the lesser grain borer, 
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and the angoumois grain moth. Storage in Hg vapor had no eflfect on the viability 
of adults of C. grcmaria, nor did it affect their subsequent reproductive capacity; its 
eggs and those of the angoumois grain moth were very susceptible and failed to 
hatch in the presence of the vapor. Germination and spectroscopic tests on grain 
stored for several months with Hg gave no indication that contamination had 
resulted; C. granaria was able to breed vigorously in grain which had been so 
stored. , 

Control of mill insects, R. T. Cotton, A. I. Balzer, and J. C. Frankenfeld. 
(U. S. D. A.). (Amer. Miller, 72 {1944), No. 4, pp. 41, 99-100, 110, Ulus. 1; also 
in Pests, 12 (1944), No. 8, pp. 16-18, Ulus. 1). —Observations have shown that 
flour beetles of the genus Triholium constitute the greater part of the insect popula¬ 
tion of every flour mill. This paper presents brief experimental data on their 
development in flour mills and on control by fumigation. 

Life histories and control tests on three insect pests of skins stored in the 
tannery, F. H. Walker, Jr. (Jour. Kans. Ent. Soc., 17 (1944), No. 1, pp. 7~14). 
—Of the three insects found feeding on skins, only one—the hide beetle—caused 
annual losses. The webbing cloths moth was present in sufficient numbers to cause 
some damage during one season onl)% while the red-legged ham beetle—^though 
present annually—occurred in such small numbers as to cause but little injury. The 
hide beetle was a pest on all dried skins stored for any length of time. The work 
was done primarily to perfect control measures suited to this particular situation, 
but observations were also made on life histories and habits. The insecticides used 
had to be nonpoisonous when applied to the skins and the fumigant as safe as pos¬ 
sible since other floors in the same building were in use; they must not injure the 
skins or affect the leather-making process unfavorably. The fumigant also had to 
have a high killing power and good penetration. Based on the results of tests on 
different materials, orthodichlcrobenzine was used as a contact insecticide, with 
paradichlorobenzine as a fumigant. These control measures have only temporary 
value, however, for if the skins are exposed outdoors during the warmer months 
they may become reinfected. 

Regression of insect density on distance from center of dispersion as shown 
by a study of the smaller European elm bark beetle, F. M. Wadley and D. O. 
Wolfenbarger. (U. S. D. A.). (Jour. Agr. Res. [U. .S’.], 69 (1944), No. 7, pp. 
299-308, Ulus. 2). —This paper gives consideration to dispersion of the smaller 
European elm bark bettle from heavily populated centers. Two cases were studied, 
one in New Jersey and the other in Connecticut, and twig feeding by newly matured 
adults was taken as an index of density. No directional influence could be detected; 
regression of density on distance was definitely curvilinear. The high level of 
general activity around the center extended only a few hundred feet. Best results 
in fitting were given by the curve of the equation F = a + b log X + c/X, in which 
X is the distance and Y is the density. 

The spruce budworm, R. C. Brown (U. S. Dept. Agr. Leaflet 242 (1944), 
pp. 4-\-, Ulus. 1). —A practical account. 

The depletion of starch from timber in relation to attack by Lyctus beetles.— 
V, The effect upon starch content of storing timber in the log, E. A. Parkin 
(Forestry, 17 (1943), pp. 61-66). —According to this further contribution (E. S. R., 
83, p. 527), observations on short lengths of oak, ash, and walnut branch wood 
showed that depletion of starch from sapwood proceeds so long as the wood 
retains sufficient moisture for the cells to remain alive. During depletion the risk 
of fungus stain or decay depended on the species of timber and the conditions 
under which kept. Ash logs usually possessed a wide band of starch-containing 
tissues that could not normally be rendered starch-free by storage under natural 
conditions for a year. The relatively narrow band of sapwood on oak logs, on the 
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Other hand, could generally be rendered starch-free by storage of the logs m the 
open or under cover for 12 mo., irrespective of whether or not the bark had been 
removed. 

Notes and new distribution records on the mosquitoes of North Carolina, H. 

F. ScHOOF and D. F. Ashton (Jour. Elisha Mitchell Sci. Soc., 60 (1944), No. 

I, pp. 1-10 ).—Operation of the malaria control programs in the State (1937-43) 
has necessitated extensive entomological observations; although chiefly concerned 
with anophelines, they have contributed greatly to the general knowledge of the 
mosquito fauna. Data are here presented for species relatively rare or hitherto 
unknown in North Carolina. 

A new species of Anopheles from the Solomon Islands, J. N. Belkin and R. 

J. ScHLOSSER (Jour. Wash. Acad. Sci., 34 (1944), No. 8, pp. 268-273, Ulus. 11).— 
A. (Myzornyia) lungae n. sp. is described. 

Some relationships of Anopheles lungae Belkin and Schlosser (Diptera: Culi* 
cidae), A. Stone. (U. S. D. A.). (Jour. Wash. Acad. Sci., 34 (1944), No. 8, 
pp^ 273-276, Ulus. 1). —The species described in the preceding paper is compared 
with certain closely related species not available to the describers. 

Differentiation of females of certain species of Culex by the cibarial armature, 
C. D. Michener (Jour. N. V. Eni.^Soc., 52 (1944), No. 3, pp. 263-266, ilhis. 1).— 
The characters of the “pharyngeal'' armature—here described—are said to support 
the usual subgeneric classification and also to serve in differentiating the $ mos¬ 
quitoes previously considered indistinguishable in certain species. 

Mosquito transfer of the pigeon strain of Plasmodium relictum, W. B. 
Redmond (Jour. Infect. IJiscascs, 74 (1944), No. 3, pp. 184-188). —The northern 
house mosquito transmitted the IPl (canary) strain of P, relictum from canary to 
canary, but not from pigeon to pigeon or from canary to pigeon. The yellow-fever 
mosquito failed to transmit this strain either to canaries or to pigeons. Injections 
of sporozoites failed to cause infections in pigeons but did so in all three canaries 
so treated. After mosquito transfer from canary to canary no infections were 
obtained in 12 pigeons following blood inoculation. After transfer by blood inocula¬ 
tion to the canary, the strain has been designated the IPl strain; after mosquito 
transfer, the lPl-1 strain of P. relictum. 

Some epidemiological characteristics of malaria in north Alabama as deter¬ 
mined by data collected over the twenty-year period 1923-42, R. B. Watson 
and M. E. Rice (Anier. Jour. Hyg., 40 (1944), No. 2, pp. 199-208, Ulus. S). — 
Parasitological data from examinations of 58,668 blood films, together with records 
of the common malaria mosquito collections, are arranged to show the trend of 
malaria prevalence and, seasonally, the influence of anophelism on its prevalance. 
The seasonal trend was influenced principally by Plasmodium vivax infections with 
two periods of increasing prevalence. The period of major increment in late sum¬ 
mer and early fall followed peak production of the common malaria mosquito, while 
the period of vernal increment was composed principally of relapses of infections 
acquired about 7 mo. previously. Further details, including control work, are dis¬ 
cussed. 

Observations on the epidemiology of jungle yellow fever in Santandet and 
Boyac6, Colombia, September, 1941, to April, 1942, J. Boshell-Manrique and 
E. OsoRNO Mesa (Amer. Jour. Hyg., 40 (1944), No. 2, pp. 170-181, Ulus. 3 ).— 
The vectors in which virus was demonstrated were Haemagogus capricomii Lutz 
and probably Aedes leucocelaenus Theob.; the former was the vector showing 
ability to transmit the virus by bite to the rhesus monkey. Because of the topogra¬ 
phy of the country, infection of man appeared to result from dispersion of the 
vector from the forests in the deepest parts of the valleys; this again emphasizes 
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the purely jungle origin of the virus. In scmie regions, marsupials were found with 
serological reactions tending to suggest recent infection. Possible transmitters 
were H. equinus Theob. and H. lucifer Howard, Dyer, and Knab. 

An experiment on the effect of sodium chloride upon the larvae of Culex 
pipiens Lin., J. W. Noaks (BuI. Brooklyn Ent. Soc., 39 (1944)^ No, 2, pp. 52- 
53, Ulus. 1). —Since the northern house mosquito breeds in fresh water, it was 
deemed of interest to compare its salt death point with that of the salt-marsh mos¬ 
quito. From the experiment reported, it is concluded that 0.250 N is the point at 
which the larvae of the former species begin to die when using dilutions of NaCl. 

Mosquito control: Practical methods for abatement of disease vectors and 
pests, W. B. Herms and H. F. Gray (New York: Commonwealth Fund, 1944, 
2. ed., rev. and enl., pp. 419-\-, Ulus. 97). —A revised and enlarged edition of the 
work previously noted (E. S. R., 84, p. 219). 

Activated pyrethrum mosquito spray, E. R. McGovran and J. H. Fales. 
(U. S. D. A.). (Soap and Sanit. Chem., 20 (1944), No. 2, pp. 117, 119). —Tests 
on adults of the yellow-fever mosquito in which the Peet-Grady equipment was 
used indicated that the adult 9 9 of this species are killed by very low concen¬ 
trations of pyrethrins in oil sprays. Sesame oil and normal isobutylundecyleneamide, 
when added to these low concentrations of pyrethrins in kerosene sprays, increased 
their effectiveness against mosquitoes but to a much lower degree than has been 
reported for houseflies. 

Ingested thiamin chloride as a mosquito repellent, C. S. Wilson, D. R. 
Mathieson, and L. A. Jachowski (Science, 100 (1944), No. 2590, p. 147).— 
Experiments briefly reported upon failed to confirm claims that thiamine chloride 
relieves the itch of mosquito bites and prevents further biting. 

Outdoor protection from mosquitoes, J. M. Ginsburg. (N. J. Expt. Stas.). 
(Jour. N. y. Ent. Soc., 52 (1944), No. 3, pp. 247-254). —A brief review of mos¬ 
quito repellants—their advantages and disadvantages—is followed by a summary of 
work on the New Jersey Pyrethrum Mosquito Larvicide as a spray for outdoor 
protection against mosquitoes, beginning with the preliminary tests by the author 
in 1934 (E. S. R., 74, p. 72). Directions for spraying this combined insecticide and 
repellant are given, and its present status is discussed. Intensive testing is now 
being conducted with other chemicals as possible substitutes for pyrethrum, but as 
yet none has proved equal to it as to effectiveness against mosquitoes and safety 
to man, animals, and plants. 

Alguns aspetos das relayoes do **Habronema muscae (Carter, 1861)*’ com a 
Mosca domestica (Some aspects of the relations between H. muscae (Carter, 
1861) and the house-fly), M. J. Mello and R. Cuocdlo (Arq. Inst. Biol. [Sdo 
Paulo], 14 (1943), pp. 227-234, Ulus. 3; Eng. abs., pp. 232-233). —This study 
deals with the relations of houseflies to this roundworm parasite in horse manure. 
The fly was not found infested in the egg stage or in the first 24 hr. of the maggot 
stage. The main infestation of the maggots occurred at the second day, and at the 
third day they were alm.ost free of the parasite. The manure of affected horses 
proved capable of infesting the housefly for 9 days. In the maggots the roundworm 
larvae were found in the cytoplasm of certain cells, which undergo necrosis. In 
the pupae, the parasitized cells are destroyed, there remaining only a cystlike wall 
enclosing the larva. In the adult fly, the larvae are said to break through this wall 
and the first day are almost exclusively located in the abdomen; in the second and 
third days they are distributed mainly in the head, but also in the thorax and 
abdomen; in the fourth and following days the larvae are all assembled in the head 
of the fly. 

Compariaon of various media suggested for the cultivation of germ-free 
Musca domestica from eggs to adults, B. Teah (Jour. Bact., 48 (1944), No. 1, 
p. 120).—An abstract 
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Pyrethrum tynergistt: Toxicity to houseflios of certain N-substituted pipe- 
ronylamides and benaamidcs combined with pyrethrine in oil base insect spra5rs, 

W. A. Gersdorpf and S. L Gertler. (U. S. D. A.). (Soap and Sanit. Chem., 20 
(1944) t No. 2, pp. 123, 125, Ulus. 1). —In the tests on houseflies reported, N, N- 
dibutylbenzamide was much more effective than N-butylbenzamide but much less 
so than the piperonylamides used. At 4 mg. per cubic centimeter the three 
piperonylamides (N-isobutyl-, N-butyl-, and N,N-diethyl>), when mixed with 0.5 
mg. of pyrethrins per cubic centimeter, each gave a spray causing a much higher 
kill than 2 mg. of pyrethrins, and at 2 mg. per cubic centimeter these amides under 
the same conditions gave sprays equal to or better than the same concentration of 
pyrethrins. 

Simple experiments on the behaviour of body lice (Siphunculata), J. R. 

B'usvine (Roy. Ent. Soc. London Proc., Ser. A, 19 (1944), No. 1-3, pp. 22-26 ).— 
Experiments consisting of the release of lice on or near the human body and the 
search for them after an interval of time are described. The results indicate where 
and how far lice are likely to travel under certain circumstances and provide some 
information as to how readily man may become infested. Trials with an antilouse 
typhus protection gown are briefly reported upon. 

Chicken louse control, H. S. Telford (Soap and Sanit. Chem., 20 (1944), No. 
8, pp. 113, 139). —In the experiments reported, 4 percent DDT, 0.5 percent nicotine, 
and 33 percent sodium fluoride dusts in pyrophyllite proved efficacious in controlling 
the chicken body louse; nicotine gave poor control of the shaft louse Menopon 
gallvnae (L). Within 28 hr., 4 percent DDT freed all birds of lice, and complete 
control was obtained with 33 percent sodium fluoride within 52 hr. (1 bird was 
apparently freed within 28 hr.). The shaft louse seemed more resistant to these 
agents than the body louse. Under the experimental conditions no apparent harm¬ 
ful effects resulted in the use of these chemicals, either on operators or birds. 

Spider control, M. S. Prescott (Pests, 12 (1944), No. 7, pp. 31-32). —A pre¬ 
liminary report on experimental work for control of spiders in buildings, particu¬ 
larly large apartment houses. A spray formula giving very satisfactory results was 
made up of Dispersol or Deobase, Velsicol AR 50, and Lethane No. 384 Special. 
The spider involved was tentatively identified as Aranea undata. 

Honey getting, E. L. Sechrist (Hamilton, III.: Amer. Bee Jour., 1944, pp. 
128, Ulus. 41). —A presentation of the fundamentals of beekeeping as applied to 
the production of honey. Emphasis is placed on six essential factors, viz, adequate 
colony population, location of apiaries where there is sufficient nectar production, 
prompt starting of work in supers at the beginning of the honey flow, uninterrupted 
continuation of work in the supers, continuous replacement of bees that die, and 
colony condition at the end of the season so that it can store a good crop of honey 
the next year. The eight essentials of practice which will produce and maintain 
in operation these six factors are discussed. 

Hive management in Alberta, W. G. le Maistre (Gleanings Bee Cult., 72 
(1944), No. 9, pp. 395-397, Ulus. 3). —The author describes what systems of man¬ 
agement are generally employed in Alberta and why they came into use. - 
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Animal nutrition and veterinary dietetics, R. G. Linton and G. Williamson 
(Edinburgh: W. Green & Son, 1943, 2. ed., pp. 510-{-, Ulus. 5). —A revised and 
enlarged edition of the book previously noted (E. S. R., 58, p. 166), incorporating 
many of the newer developments in the nutrition field. 
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The nutritive value of the protein of a few South African soybean meals, 

S. J. Myburgh (Onderstepoort Jour, Vet Sci, and Anim, Indus,, 19 (1944), No. 
1-2, pp, 161-168). —Following methods described by Mitchell (E. S. R., 51, p. 
407), the biological value of raw soybean meal was found to average 49.6 ± 3.092, 
which was considerably lower than the biological value of 63.3 ± 1.354 found for 
heated soybean meal. Heating also raised its digestibility from 67 to 71 percent. 
The net percentage of nitrogen utilization of the heated product was 54.5 as com¬ 
pared with only 39.7 for the raw product. The biological value of another cooked 
but not baked meal was 55.1 ± 1.945, with digestibility 62 percent. The better 
palatability and higher protein efficiency indicates that it is advisable to use heated 
meals. Each test, with the three types of soybean meal, respectively, was conducted 
with six male rats. 

Commercial feeding stuffs, 1943-44, E. R. Tobey (Maine Sta. Off. Insp. 192 
(1944), pp. 46). —The guaranteed and found analyses of 318 samples of feeds 
officially examined in connection with the Maine Feeding Stuffs Law, with definitions 
(E. S. R., 91, p. 60). 

Station initiates new investigations in sheep breeding and management, 

R. H. Walker (Farm and Home Set. [Utah 5 (1944), No. 3, pp. 6~7, Ulus. 
3). —These investigations are briefly outlined. 

Sheep production in Alberta, J. E. Bowstead and J. P. Sackville (Alberta 
Univ., Col. Agr. Bui. 19, 4. rev. (1944), pp. 80, Ulus. 26). —A revision of the 
publication previously noted (E. S. R., 61, p. 259). 

Some observations on plant versus animal protein supplements for young 
pigs, B. W. Fairbanks, J. L. Krider, and D. Catron. (Univ. Ill.). (North Amer. 
Vet., 25 (1944), No. 6, pp. 351-355). —During the first 13 weeks of an experiment 
in which pigs confined in dry lot received 11.5 percent of protein, 31 percent died. 
There were symptoms of anorexia, dermatitis, emaciation, rough hair coat, wobbly 
gait, and some incoordination. When plant proteins only were fed, there was a 
death loss during this period of 75 percent. When S 3 mthetic thiamine, riboflavin, 
niacin, pantothenic acid, pyridoxine, and choline were fed in excess of the pigs* 
requirements, the death loss with the vegetable protein group was reduced to 50 
percent. With Kke supplements to the animal protein ration, the death loss was 
eliminated. The growth rate with the animal protein was greatly increased, and 
with the plant protein group it was equal to that produced with the unsupplemented 
animal proteins. However, the occurrence of dermatitis and some goose-stepping 
indicated that the ration with the six synthetic vitamins was not nutritionally com¬ 
plete. Supplementing the basal ration with 6 percent dried com distillers* solubles 
produced more rapid growth and reduced death losses, but severe incidences of goose- 
stepping were encountered, particularly in the animal protein lot. Evidently the 
dried com distillers* solubles was not so effective in correcting the nutritional defi¬ 
ciencies of the basal rations as the six S3mthetic vitamins, but the com distillers* 
solubles contained growth factors that were deficient in the basal ration. The growth 
rates were increased and the death losses decreased for pigs on the basal rations 
by the inclusion of 10 percent alfalfa meal, so that the gains were practically 
equivalent to the gains on the basal ration with the six synthetic vitamins. When 
pigs had access to rye pasture during the preweaning period, evidently certain needed 
factors were stored, enabling the pigs to grow and gain economically during the 
postweaning period in dry lot, even on a ration not satisfactory for pigs fed con¬ 
tinuously in dry lot 

The thiamine requirement of pigs as related to the fat content of the diet, 

N. R. Ellis and L. L. Madsen. (U. S. D. A.) (Jour. Nutr., 27 (1944), No. 
3, pp. 253-262, Ulus. 2). —Additional work was conducted to establish the relation¬ 
ship of thiamine intake of the pig (E. S. R., 84, p. 800) to that of dietary fat with 
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rations containing approximately 2, 11, and 28 percent fat. Evidence of thiamine 
depletion was shown on the lowest level of fat as indicated by failure in appetite 
and cessation of growth in about 25 days. There was a marked weakening of the 
heart, decrease in body temperature, emaciation, and other changes. Feeding thiamine 
to pigs depleted of their stores of this substance usually resulted in prompt response 
in appetite, growth, and general health. With the intermediate levels of thiamine, 
the greatest response was produced by the high-fat level, followed in order by the 
intermediate- and low-fat levels. The maintenance of good health, with the produc¬ 
tion of maximum gain, required 125 to 141 pg. of thiamine per 100 gm. of carbo¬ 
hydrate and protein, but these levels of thiamine were insufficient to promote storage 
of normal amounts in commercial pork cuts. The studies were conducted on lots of 
1 to 4 pigs with the low-, medium-, and high-fat rations and about 0, 15, 25, 40, and 
50 Jig. of thiamine per kilogram of body weight for up to about 50 days. 

Further investigations on the alleged toxicity of cod-liver oil for pigs, N. J. 
ScoRGiE and W. C. Milixr {Empire Jour, Expt. Agr., 12 {1944), No. 46, pp. 
T4-82 ).—^Toxic liver dystrophy was not produced in groups of 2-15 pigs fed in 
duplicate with up to 4 oz. per head per day of samples of good and poor cod-liver 
oil, dogfish-liver oil, or sperm oil between the ages of 20 and 142 days. Evidently 
pigs were not susceptible to vitamin E dystrophy resulting from destruction by 
cod-liver oil, as has been reported for herbivorous animals, but there was a marked 
retardation in growth of 3 of 4 pigs fed 4 oz. of cod-liver oil per head daily. These 
results were confirmed in histological study. The growth retardation may have 
been due to the laxative effect. 

Studies on the fats of the bacon pig with reference to carcass quality.—I, 
Iodine value of the back fat under different conditions of feeding, F. B. Shor- 
LAND, R. Hansen, and K. J. Hogan {Empire Jour. Expt. Agr., 12 {1944), No. 
46, pp. 102-119, Ulus. 3 ).—The effect of different feeds and restriction of feed on 
the iodine number of the back fat of Berkshire bacon pigs killed at about 200 lb. live 
weight was investigated. Pigs from spring and fall litters fed skim milk or butter¬ 
milk generally yielded carcasses with firm fats, restriction of the ration having 
little if any effect on hardness. Addition of 1 lb. of corn meal to a full-fed skim-milk 
ration or 2 lb. of corn meal to a restricted buttermilk ration had no significant effect 
on hardness. Addition of 0.75 lb. of corn meal throughout the fattening period 
caused a significant softening of the carcass. The addition of 1 lb. of copra to a 
buttermilk ration resulted in a marked lowering in the iodine value of the back fat. 
A small but significant increase in the iodine number of the back fat was produced 
by adding 2 lb. of pea meal or 1 oz. of cod-liver oil per day during the winter. In 
another experiment, feeding 1 oz. of cod-liver oil per day had no effect on the fat 
hardness. The softest fats were produced on a heavily restricted ration of ground 
barley, pea meal, and meat meal. The rate of growth affected hardening—the 
hardest fats were produced with the fastest growth. Improved grading was achieved 
with restricted diet without detriment to the hardness of the fat of pigs fed on milk 
unsupplemented. A softer fat was produced on skim milk rations supplemented 
with corn meal. 

Variation in the growth-rate of experimental birds, D. C. Hill, S. J. Slinger, 
and I. Motzok {Poultry Sci., 23 {1944), No. 5, pp. 461-462 ).—In studies with 19 
groups of 17 male and 17 female chicks, with 9 groups receiving one ration and 10 
a second ration, wide differences in the feeding value were obtained. It seemed 
obvious that a group size of 15 to 20 birds was too small to permit a satisfactory 
measure of the growth-promoting value of different rations. 

The stability of D-activated animal sterol when premixed with common poul¬ 
try feed ingredients, T. T. Milby and R. B. Thompson. (Okla. A. and M. CoL). 
{Poultry Sci., 23 {1944), No. 5, pp. 405-407) .—When D-activated animal sterol 
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was remixed with calcium carbonate and stored for 3}4 weeks before incorporating 
it with a turkey starter mash, the. tibia ash analysis showed that there was prac¬ 
tically complete destruction of vitamin D at the premixed level of 100 imits per 
100 gm. of feed, and calcification was little better than that obtained without any 
vitamin D added to the ration. With 200 units of vitamin D per 100 gm. of the 
ration there was some improvement, but normal calcification was not induced until 
400 units of vitamin D stored with calcium carbonate was tested. When D-activated 
animal sterol was premixed with ground yellow com, wheat bran, wheat shorts, 
ground barley, alfalfa leaf meal, meat and bone scraps, cottonseed meal, soybean 
meal, dried buttermilk, and salt, there was little or no vitamin D destruction as 
measured by calcification of the tibiae of turkeys at 4 weeks of age. 

The effect of the ration upon iris color of Single Comb White Leghorns, 
R. F. Ball. (Cornell Univ.). {Poultry Set., 23 {1944), No. 5, pp. 377-385, Ulus. 
1 ).—In study of the possible prevention of pigment formation in the iris of fowls, 
19 chicks from pullets on a ration deficient in pigment were maintained from hatch¬ 
ing to 280 days of age and examined macroscopically at 17-day intervals for the 
presence of pigment in the iris. There was no color present in the iris at any 
time, and whole irises mounted in glycerin were pigment-free. Acetone extracts 
of irises from birds on the pigment-free ration were indistinguishable from pure 
acetone, but extracts of the irises from two 260-day-old pullets on a color-bearing 
ration were as yellow as saturated aqueous picric acid. Evidently a pigment-free 
ration will prevent the deposition of yellow carotenoid pigments in the iris of 
White Leghorns. Gross examination of the irises of 27 birds from 47 to 141 days 
of age showed that in growing cockerels and pullets and aged birds the yellow 
pigment develops in the iris soon after the birds are placed on a pigment-rich 
ration, but laying pullets do not deposit the yellow pigment in the iris, although 
healthy nonlaying pullets deposit it. When five 10-week-old Leghorn cockerels 
with deep bay irises were placed on a pigment-free mash there was a positive fad¬ 
ing of the iris color after 86 days and a partial loss of the bay color of the iris 
after 149 days. Acetone extractions were light in color after 189 days. Birds on 
pigment-free rations made excellent material for vascularity studies. Certain 
birds had consistent scores for iris vascularity throughout an 85-day test period. 
Since ration and vascular system of the iris play such an important role in deter¬ 
mining eye color, caution should be exercised in culling of Single-Comb White 
Leghorns on this basis alone. 

Does breed, age, sex, or laying condition affect the pH of the digestive system 
of chickens? G. D. Buckner, W. M. Insko, Jr., and A. H. Henry. (Ky. Expt. 
Sta.). {Poultry Set., 23 {1944), No. 5, pp. 457-458 ).—Determinations of the 
pH of the liver, bile, pancreas, body fats, and contents and mucosa of the digestive 
tracts of 1- and 2-year-old White Leghorn and Rhode Island Red cockerels and 
laying and nonlaying hens in partial molt, full molt, and nonmolt showed them to 
be the same for corresponding parts of the birds fed the same ration. In general, 
the pH was about 6 except for the mucosa of the crop, proventriculus, and gizzard, 
which was about pH 3 to 5. 

The effect of “free choice” grain feeding on egg production, feed consumption, 
body weight, and egg quality, C. E. Lee, J. C. Scholes, and C. L. Henry 
{Poultry Set., 23 {1944), No. 5, pp. 360-370, Ulus. 2 ).—In two series of experi¬ 
ments covering 2 production years,” with a total of 2,820 Single-Comb White Leg¬ 
horn and Rhode Island Red layers, free-choice grain feeding with Leghorns resulted 
in a significant loss in egg production and net return per bird over feed cost, but no 
significant differences were demonstrated for Rhode Island Reds. Egg production 
showed a greater tendency to decline during periods of hot weather in the free- 
choice grain-fed hens. The Rhode Island Reds used in both years were early 
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hatched, and consequently the laying year terminated in June. Therefore, the full 
effect of the hot weather was not experienced as with the Leghorns. In the free- 
choice feeding there was difficulty in getting sufficient mash consumption to main¬ 
tain production. There was much greater consumption of grain, but mash con¬ 
sumption was reduced by free-choice feeding. About 16 percent protein in the total 
ration seems necessary for top egg production. No significant differences in egg 
weight or shell strength resulted from these two methods of feeding. The free- 
choice-fed Rhode Jsland Reds exhibited greater variability in yolk color. 

The effect of wheat upon the incidence of pullet disease or blue comb, G. D. 
Quigley. (Md. Expt. Sta.). {Poultry Sci., 23 (1944), No. 5, pp. 386-391, Ulus. 
1 ).—In four lots of 100 New Hampshire pullets each, fed two different scratch 
grains in conjunction with the same all-purpose mash, it was observed that rate of 
egg production deteriorated rather rapidly and pullet disease (E. S. R., 89, p. 486) 
occurred in two of the lots receiving local wheat, but production remained constant 
in two lots receiving wheat from another source or com as scratch grain. Neither 
difference in these wheats in their contents of moisture, fluorine, arsenic, lead, 
barium, copper, zinc, or selenium, nor differences ascertained by microanalysis 
explained the results. Evidently the unknown factor in the wheat is either not 
explained by varietal differences or two or more varieties contain the factor. 
“The occurrence of pullet disease seems favored by the physiological phenomenon 
accompanying a moderate to high rate of egg production, and possibly by influences 
which are seasonal. The true cause of pullet disease continues unknown." 

Soybean oil meal in hen rations, G. F. Heuser and L. C. Norris. (Cornell 
Univ.). (Poultry Set., 23 (1944), No. 5, pp. 371-376, Ulus. 1 ).—There was no 
significant difference in egg production or hatchability of eggs in groups of 25 
hens receiving one-half, three-fourths, or all of the supplementary protein from 
soybean meal. Dried whey fed to one-half of the lots had no effect on the egg 
production. After 30 weeks the feeding was continued for 9 weeks, with crushed 
wheat replacing the wheat flour middlings and the wheat bran and B-Y feed added 
to the rations not containing dried whey. Body weight was better maintained in 
groups receiving some animal protein with bran and flour wheat middlings. 

Soybean oil meal in laying rations, E. T. Wightman, T. D. Runnels, and 
A. H. Van Landingham. (W. Va. Expt. Sta.). (Poultry Set., 23 (1944), No. 
5, pp. 392-395 ).—Satisfactory results were obtained from laying rations contain¬ 
ing as much as 17 percent of soybean meal and 5 percent of meat scrap. Average 
egg production of 65.4 and 61.36 percent, respectively, was obtained in 2 lots of 
82 birds each in 2 yr., and the weight was maintained. Egg production was about 
60 percent in lots on fish meal alone, soybean meal and fish meal, and soybean 
meal and meat scrap as the protein supplements in a ration consisting mainly of 
yellow corn, wheat middlings, wheat bran, ground oats, and alfalfa leaf meal. It 
w^ould seem possible to increase the percentage of soybean meal protein in a laying 
ration beyond the SO percent level, which should be useful in the present shortage 
of animal proteins. The feed consumption on the four rations was comparable. 

The value of starfish meal in the poultry starting ration, R. E. Morse, F. P. 
Griffiths, and R. T. Parkhurst. (Mass. Expt. Sta.). (Poultry Set., 23 (1944), 
No. 5, pp. 408-412 ).—Starfish meal compared favorably with fish meal and meat 
scrap in feed efficiency and production of shank pigment. The average weight at 
8 weeks of age of Rhode Island Red chicks receiving the New England College 
Conference chick ration containing 2.5 percent fish meal and 2.5 percent meat scrap 
was 817.5 gm. as contrasted with 776.2 and 777.5 gm. for those receiving 4 percent 
crab meal and 4 percent starfish meal, respectively, in place of the fish meal. 
When 8 percent starfish meal was fed in place of both the fish meal and the meat 
scrap, the average weight at 8 weeks of age was 781.6 gm. Evidently starfish 
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meal containea as much riboflavin as fish meal, but probably less of the nutritive 
factors which prevent poor feathering and dermatosis of the feet. The study was 
based on 4 lots of 40 Rhode Island Red chicks each. 

Starfish meal as a protein substitute in chick rations, H. O. Stuart and C. P. 
Hart (Rhade Island Sia. Misc. Pub., 21 (1944), pp. 5-1-)-—Ground air-dried 
starfish meal, furnishing about 4 percent of the ration of chicks, produced an 
average weight of 3.09 lb. in 12 weeks as contrasted with 3.04 lb. on a chick 
ration which included somewhat more fish meal with yellow corn meal. Analyses 
of the tibiae on a fat-free and moisture-free basis showed increases in the 
calcium, phosphorus, and ash contents of birds on the starfish meal ration. The 
comparative trial was conducted with 100 day-old chicks divided into 2 lots. 

The use of a hoof and horn meal to replace animal and vegetable protein in 
rations for growing chicks, S. J. Slinger, E V. Evans, W. I. Kellam, and F. N. 
Marcellus (Poultry Sci., 23 (1944), No. 5, pp. 431-436, Ulus. 2). — Hoof and horn 
powder proved to be a fairly adequate substitute for all the meat meal (5 percent) 
in rations containing 5 percent of fish meal and 3 percent of buttermilk powder as 
additional sources of animal protein. In the absence of fish meal, hoof and horn 
meal proved entirely unsatisfactory as a meat-meal substitute, and it proved decidedly 
inadequate as a substitute for fish meal even in the presence of meat meal and 
buttermilk powder. Either fish meal and hoof and horn meal contain distinctly 
different amino acids or those in both products are not available to the chick in hoof 
and horn meal. The average weights of chicks at 10 weeks of age on a basal ration 
of plant feeds and plant and animal proteins totaling about 18 percent protein was 
952 gm. Equal weights were attained when hoof and horn meal replaced two-thirds 
of the buttermilk, and nearly equal weights when all the buttermilk powder or meat 
meal was replaced. Poorer weights at 10 weeks of age were produced when hoof and 
horn meal replaced all the fish meal or part of the fish meal and meat meal or all 
of the animal protein. Weight at 10 weeks of age on a ration including 8 percent 
hoof and horn meal was improved when one-half of the hoof and horn meal was 
replaced by linseed meal, sunflower seed meal, or soybean meal or when all of the 
hoof and horn meal was replaced by com gluten feed or sunflower seed meal. There 
was no indication that hoof and horn meal exhibited any supplemental effect when 
fed in combination with any one of the vegetable protein materials. In general, corn 
gluten feed, sunflower seed meal, or soybean meal—and probably linseed meal below 
the toxic level—were markedly superior to hoof and horn meal. The study was 
conducted over 10 weeks with 18 lots of 35 Barred Plymouth Rock X White Leg¬ 
horn chicks each. 

Feeding the new crop of pullet layers, D. C. Kennard and V. D. Chamberijn 
(Ohio Sta. Bimo. Dul. 230 (1944), pp. 238-242). —Emphasis is placed on the need 
for care in preparing rations for pullets moved into the laying house after being 
accustomed to green feed and sunshine. The consumption of mash as a source of 
protein, minerals, and vitamins was found to be especially important. A group of 
Rhode Island Red pullets on a ration of whole oats and a mash mixture with bran 
and middlings produced an average of 145 eggs and required 9.53 lb. of feed per 
dozen eggs in 50 weeks. Another lot receiving ground wheat in place of bran and 
middlings produced an average of 129 eggs and required 10.21 lb. of feed per dozen 
eggs. The egg production was less and the feed consumption per dozen eggs greater 
with rations of 24 percent protein mash and free choice of corn and oats or free 
choice of com, oats, and wheat. Attention is called to the greater preference for 
wheat over the other grains fed free choice. Suitable calcium supplements may be 
furnished with free choice of oystershells or other shell materials high in calcium 
and limestone. Dolomitic magnesia limestone grit not only reduced egg production 
but caused many of the eggs to have thin or weak shells. 
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Dried coffee grounds unsuitable for use in the diet of growing chickens, J. C. 

Hammond. (U. S. D. A.). {Poultry Sci., 23 (1944), No. 5, pp. 454-455).^ 
In an experiment in which 25, 15, 7.5, and 0 percent of the yellow corn in a mash 
including several feeds was replaced by dried coffee grounds, the average weights 
of chicks were, respectively, 106.5, 161.4, 1872, and 251.7 gm. at 4 weeks of age. 
In a second experiment in which chicks received rations containing 5 and 10 percent, 
respectively, of ground oat hulls, the weights at 6 weeks of age averaged 402.4 and 
429.6 gm., whereas chicks receiving 5 and 10 percent coffee grounds averaged 348.6 
and 260.8 gm., respectively. It seemed evident from these two experiments that 
coffee grounds exerted a far more deleterious effect on the growth of chicks than 
can be attributed to dilution of the ration, and, therefore, coffee grounds are con¬ 
sidered unsuitable for use in the ration of chicks. There were 4 lots of 25 Rhode 
Island Red chicks in each of the two experiments. 

The effect of feeding sulfanilamide to the laying fowl, H. M. Scott, E. Jung- 
HERR, and L. D. Matterson. ([Conn.] Storrs Expt. Sta.). (Poultry Sci., 23 
(1944), No. 5, pp. 446-453, Ulus. 4). —Because of the possible retarding effect 
of sulfanilamide on experimentally induced fowl paralysis, the effects of varying 
doses of sulfanilamide on the eggs produced by groups of 3 to 5 Rhode Island Red 
or Barred Plymouth Rock pullets were investigated in six experiments. In general, 
the pullets were confined to individual compartments of a laying battery. The eggs 
laid in about 10 days before experimental treatment and about 7 days after treatment 
were examined for shell texture, shell thickness, and shell weight. Apparently the 
laying fowl can tolerate as much as 0.03 percent sulfamilamide in the total ration 
and continue to lay, but egg production was almost completely inhibited at 0.5- and 
0.25-percent levels. Intermediate levels decreased rate of production. A single 
large dose of 2.5 gr. per pound live weight disturbed the rhythm of laying. Sulfa¬ 
nilamide caused a thinning of the eggshell, a roughened shell surface, and a decrease 
in shell pigment. The quality of the shell was immediately affected on the second 
day from doses of 0.5 to 0.008 percent sulfanilamide added to the ration. Macro- 
scopically, shell texture was normal on the second day following sulfanilamide 
withdrawal, but the original shell thickness was not attained until after 4 to 5 
days had elapsed. The shell texture was normal with 0.004 to 0.002 percent of the 
drug, but shell thickness decreased. The level of calcium in the blood was not 
altered by sulfanilamide feeding. The toxicity of sulfanilamide was not alleviated 
by fortifying the rations with ^ish oil, calcium carbonate, casein, yeast, manganese, 
stilbestrol, KI, Fea(S04)s, and CuSOi. The physiological effects of sulfanilamide 
were not caused solely by premature expulsion from the egg, resulting in thin egg¬ 
shell in at least part of the pullet eggs, but also from an inhibition exerted on the 
secretory ability of shell glands. 

Interrelation of methionine, choline, betaine, and arsenocholine in the chick, 

H. J. Almquist and C. R. Grau. (Univ. Calif.). (Jour. Nutr., 27 (1944), No. 
3, pp. 263-269). —On continuing previous studies (E. S. R., 92, p. 102), a growth- 
promoting action of betaine and methionine which becomes conspicuous under condi¬ 
tions of choline deficiency was noted in the chick. With arsenocholine the substi¬ 
tution for choline was nearly complete. Varying amounts of these materials were 
added as supplements to the basal ration of lots of 3 to 4 chicks fed for 1 week, with 
the daily percentage of gain in weight recorded. 

Ashing of egg whites and yolks and the determination of their iron content, 
S. L. Bandemer, J. a. Davidson, and P. J. Schaible. (Mich. Expt. Sta.). 
(Poultry Sci., 23 (1944), No. 5, pp. 4J7-#4(7).—Foaming out of the crucible and 
fusion of the ash of egg white were found to add difficulties to the determination 
of iron in egg white. These difficulties were attributed to the high phosphorus 
content of the white relative to its content of the base, because when various 
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phosphorus compounds were added to iron solutions in the proportion found in egg. 
white the ash fused and the iron was not completely recovered. When magnesiumi 
chloride was added before ashing, no fusion occurred and iron was completely recov¬ 
ered. No difficulties were encountered in ashing small samples of egg yolk, but 
folded filter paper in the crucible was found advantageous for larger samples of 
egg yolk. 

A field survey of ranch egg quality, F. W. Lorenz and W. E. Newlon. (Univ. 
Calif.). {Poultry Set., 23 {1944), No. 5, pp. 418-430, Ulus. 2). —In a survey of 
the quality of eggs produced on 38 ranches in 5 counties of California, it was found 
that quality as measured by albumen height deteriorated more than was shown by 
the estimate obtained by candling. The greatest loss in albumen quality occurred 
during the first 24 hr. after the eggs were laid, and important losses also occurred 
during the remainder of the time on the ranch, but there was little or no additional 
loss during delivery to the receiving station. The market albumen quality was 
influenced before the eggs were laid and during the first 24 hr. following laying, as; 
well as the remainder of the time on the ranch. Egg cooling practices and fre¬ 
quency of delivery were important factors in summer but of little importance in 
winter. Better albumen quality was shown in pullet eggs than in eggs from hens. 
Seasonal loss in albumen quality was probably due in part to increased age of the 
flock. The survey was based on 2^ doz. eggs from each ranch, I doz. being from 
the freshest to leave the ranch and 1 doz. from the oldest eggs collected. Albumen 
height was ascertained by measurements with a tripod micrometer, as indicated by 
Wilgus and Van Wagenen (E. S. R., 76, p. 379), and yolk color records. 

Influence of temperature on changes in storage eggs measured by radio¬ 
frequency conductivity, A. L. Romanopf and G. O. Hall. ([N. Y.] Cornell 
Expt. Sta.). {Ice and Ref rig., 107 {1944), No. 3, pp. 50-51, Ulus. 1). —The radio- 
frequency conductivity of hen’s eggs (E. S. R., 86, p. 315) was found to increase 
with age during storage at different temperatures with relative humidity of about 
55 percent. The increase was very rapid at 69.8° F., relatively slow at 41°, and 
intermediate at 55.4°. The quality of the eggs was related to the radio-frequency 
conductivity, and its use for quality studies is suggested. Six eggs stored at each 
of the temperatures were measured each week over a 10-week period for relative 
conductivity at a frequency of about 12 me. 

Cow manure as an ingredient of turkey diets, J. C. Hammond. (U. S. D. A.). 
{Poultry Sci., 23 {1944), No. 5, pp. 358-359). —Cow manure, fresh or dried, was 
an excellent substitute for alfalfa leaf meal in the rations of poults. Five lots of 
20 poults'each were given 90 percent of a basal ration of cereals and protein supple¬ 
ments with 10 percent of alfalfa meal or cow manure. A variance analysis of live 
weights at 4, 6, and 8 weeks of age showed no significant differences. The cow 
manure samples were fed fresh or after drying approximately 24 hr. at 47°, 80°, 
and 120° C. Livability, growth rate, and efficiency of feed utilization were unim¬ 
paired by the use of cow manure, as was previously indicated with chickens 
(E. S. R., 88, p. 518). 

The influence of diethylstilbestrol on fat deposition in turkeys, F. W. Lorenz, 
(Univ. Calif.). {Poultry Sci., 23 {1944), No. 5, pp. 458-459).—Study of the 
effects of implanting 3 diethylstilbestrol pellets in turkeys at 110 to 166 days of 
age on the fat observed 30 to 90 days later showed that the treatment caused a dis¬ 
tinct increase in abdominal fatty tissue, but the results were not as striking in 
proportion to body weight as Were those observed with cockerels (E. S. R., 89, p. 
245). Maximum increase with reference to body size was attained at 44 days after 
implantation. 

The bursa of Fabricius in ring-necked pheasants, C. M. Kirkpatrick. (Ind. 

Expt. Sta.). {Jour. Wildlife Mangt., 8 {1944), N\o. 2, pp. 118-129, Ulus. 11 ).— 
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The bursa of Fabricius was studied in three farm flocks of game pheasants hatched 
on May 20, 1941, and May 27 and July 5, 1942, respectively. Involution of the 
bursa proceeds from September until late April, when most of the bursae can no 
longer be measured. The average depth of the bursa was ascertained by measure¬ 
ment with an instrument devised from a medicine dropper of Pyrex glass tubing, 
which was closed, scaled, rounded at the end, and calibrated. The average depth 
of bursa of birds hatched at different dates was influenced by the year of hatching. 
The bursa depth of the younger pheasants in the autumn indicated that hatching 
date was important. The presence of bursa was a positive indication of juvenile 
birds. 
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Further studies on bloat, S. W. Mead, H. H. Cole, and W. M. Regan. (Univ. 
Calif.). {Jour. Dmry Sci., 27 (1944), No. 9, pp. 779-791). —According to data 
obtained from experiments supplementing several studies on bloat (E. S. R., 91, p. 
67) and earlier investigations, 21 mild cases of bloat were produced in four cows 
over a 15-day period by feeding ground alfalfa hay and concentrates in a 60 ; 40 
ratio, but only 1 case of bloat occurred when the ground alfalfa and concentrates 
were fed in equal parts. It was interesting to find that 12 cases of bloat were pro¬ 
duced in four of six cows which were fed green alfalfa tops in the barn for 9 days. 
Bloat was not prevented by feeding barley straw at night to cows pastured on 
alfalfa during the day. Individual variations occurred in the susceptibility to 
bloat which could not be explained by the amount, kind, or character of the feed 
consumed. Physiological activity of the rumen seemed the most likely explanation. 
Bloating was most prevalent in cows receiving grain just before turning on pasture. 
Lactating cows were more susceptible than dry cows. The average amount of 
alfalfa consumed by a dry cow during the first 2 hr. of pasturing in a 12-day period 
was 19.4 lb. as compared with 43 lb. for a milking cow. The consumption of alfalfa 
by the dry cow was markedly increased by feeding barley straw overnight before 
pasturing, but the effect on the milking cow was less conspicuous. Feeding 
concentrates just before pasturing decreased consumption of alfalfa of dry cows 
without effect on the incidence of severity of bloat. These conclusions were based 
on a series of experiments involving an average of nine cows fed for 61 days in 
which 194 cases of bloat developed. 

Oestrogen treatment of cattle: Induced lactation and other effects, J. Ham¬ 
mond, Jr., and F. T. Day (Jour. Endocrinol., 4 (1944), No. 1, pp. 53-82, Ulus. 5). 
Observations were made on ovarian changes, reproductive tract, udder, and behavior 
of 140 cows and heifers on private farms in eastern England which had failed to 
get in calf and were treated with implants of stilbestrol or hexestrol tablets. 
Follicle growth ceased during the treatment and occasionally the corpus luteum 
persisted. After removal of the implant, follicular growtli began and ovulation 
was resumed, with an increase in the frequency of double ovulations being noted. 
Irregular heat occurred after corpora lutea degenerated, and repeated jumping fre¬ 
quently resulted in a fractured pelvis. A number of nonbreeding heifers which 
were physically normal were gotten in calf following the estrogen implantations. 
Implants assisted the drying off of lactation and its initiation in cows and heifers. 
The development of secretion was suppressed in the presence of a persistent corpus 
luteum. The rates of tablet absorption were discussed. 

Oestrogen excretion in milk from oestrogenized cattle, W. Lawson, S. W. 
Stroud, and P. C. Wiluams (Jour. Endocrinol., 4 (1944), No. 1, pp. 82-89 ).— 
Samples of milk, urine, and blood from cows which had been previously treated with 
estrogen were analyzed for the presence of estrogen. Small amounts of hexestrol. 
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added to normal milk were extracted with 60 to 100 percent recovery, but the amount 
present in the milk of heifers treated with synthetic estrogens was too small for 
assay by direct feeding to rats. Small amounts of estrogen were detected in the 
milk of treated animals by subcutaneous injection or intravaginal application in 
ovariectomized rats. Single determinations on the blood and urine of a heifer 
receiving orally 20-24 mg. of dienestrol daily gave dienestrol concentrations of 
5 M-g- per liter of blood and 2 mg. per liter of urine. 

The artificial induction of lactation in the bovine by the subcutaneous im* 
plantation of synthetic oestrogen tablets, S. J. Folley and F. H. Malpress 
{Jour. Endocrinol., 4 {1944) ^ No. 1, pp. 1-18, Ulus. 7). —The subcutaneous implan¬ 
tation of large numbers of small tablets of diethylstilbestrol or hexestrol induced 
lactation in nulliparous heifers and dry cows. Individual variations in the responses 
were large, but in some cases the lactation curve was comparable to that of 
normal lactation, the best response with a dry cow being 30.25 lb. per day and a 
total yield of 7,400 lb. of milk. The implantation of 2.5 or 5 gm. of either of 
the two hormones was equally effective. Diethylstilbestrol was absorbed more 
rapidly than hexestrol. In most cases the estrogen treatment was accompanied by 
a nymphomaniac syndrome which in 20 percent of the experiments with implanta¬ 
tion of small tablets culminated in pelvic fracture. There were used in the main 
experiments of induced lactation 19 heifers, 9 dry cows, and 2 freemartins, which 
included the implantation of large numbers of 25- and 15-mg. tablets of both 
hormones. I,n addition, 5 heifers and 5 cows were implanted with large hexestrol 
tablets. The duration of the treatments lasted from about 45 days to over 100 days. 

Fracture of the pelvic bones in bovines implanted with tablets of 83 mthetic 
oestrogens, A. T. Cowie {Jour. Endocrinol., 4 {1944), No. 1, pp. 19-22, Ulus. 3). 
—Fracture of the pelvis of seven of the cows and heifers in the above study is 
noted, and it is suggested that fractures in nymphomania results from coital 
mimicry. Estrogen may either cause alteration in structure or chemical composition 
or in the angular relationships between bones, placing them in positions less 
favorable for withstanding stresses and strains. 

Artificial induction of lactation in bovines by oral administration of synthetic 
oestrogens, S. J. Folley and F. H. Malpress {Jour. Endocrinol., 4 {1944), No. 
1, pp. 23-36, Ulus. 7). —In experiments with about 40 heifers, lactation was induced 
in 19 of 32 of them by feeding diethylbestrol or dienestrol. The response was 
at a markedly lower level than in the above paper, in which the hormones were 
administered by implantation. The milk yields were generally inferior, and far 
more estrogen was needed to evoke response. The animals did not suffer in condi¬ 
tion from the treatment, and nymphomaniac effects were not pronounced, although 
two serious cases of vaginal and rectal prolapse were encountered. It was esti¬ 
mated that less than 10 percent of the dose given was utilized. Relation of the 
response to the age factor is discussed. 

The chemical composition of bovine mammary secretions induced by the sub¬ 
cutaneous implantation or oral administration of synthetic oestrogens, S. J. 

Folley and F. H. Malpress {Jour, Endocrinol, 4 {1944), No. 1, pp. 37-42 ).— 
Changes in the composition of milk artificially induced by synthetic estrogens 
implanted or administered orally in the above studies showed that the earliest 
secretions were invariably colostral in general character and were characterized 
by high solids-not-fat and low fat percentages. The total nitrogen values and 
nitrogen distribution were at first typical of colostrum, but the composition changed 
to that characteristic of normal milk. The data include milk yield, percentage of 
fat, solids-not-fat, total nitrogen, casein nitrogen, nonprotein nitrogen, casein 
number, lactose, and chlorine at intervals up to about 100 days after implantation 
or feeding the estrogen- 
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Induction of lactation in heifers by a single injection of esters of diethylstil- 
bocstrol, A. S. Parkes and R. E. Glover {Jour. Endocrinol., 4 {1944), No. 1, 
pp. 90-102, Ulus. 3). —In studying the effect of single injections of esters of stil- 
bestrol or combinations of the esters into nonmilking heifers, lactation was generally 
induced. The best yield, 13 lb. daily, was obtained from a heifer injected with 0.25 
gm. of dilaurate and 0.25 gm. of dipropionate. The simultaneous injection seemed 
most appropriate for combinations of slowly and rapidly acting esters. This com¬ 
bination of esters, given as a single injection, induced lactation as effectively as the 
implantation of tablets of diethylstilbestrol or hexestrol. There were employed in 
this study 3 lots of 7, 10, and 7 heifers, respectively, treated with one or more esters 
of diethylstilbestrol—dipropionate, di-n-butyrate, dicaprylate, dicaprate, dilaurate, 
and dipalmitate, with dosages varying from 0.05 to 1.0 gm., in terms of the mole¬ 
cular equivalent of free stilbestrol. 

Experiments on the use of tablets containing 50 percent hexoestrol for the 
artificial induction of lactation in the bovine, S. J. Folley, D. L. Stewapt, and 
and F. G. Young {Jour. Endocrinol., 4 (1944), No. 1, pp. 43-52, illu.s'. 3 ).—Large 
individual variations in the responses of eight unbred. South Devon heifers and 
two dry cows in milk yields resulted from the subcutaneous implantation of tablets 
of 50 and 250 mg. in weight containing 50 percent hexestrol, 49 percent lactose, and 
1 percent stearic acid. Satisfactory responses were produced in two heifers and 
one dry cow. The responses of the other six heifers to implants of pure hexestrol 
tablets were also variable. Symptoms of nymphomania were observed, but no pelvic 
fractures occurred. Of the six animals retained for breeding, five became pregnant 
on first mating. All Calves were males, two of which were born dead and another 
prematurely. Tablets containing 50 percent hexestrol tended to become absorbed 
more slowly than pure hexestrol tablets of comparable size. 

Non-permeability of the mammary gland to thyroid hormone, E. P. Reinkki; 
and C. W. Turner. (Mo. Expt. Sta.). (Jour. Dairy Sci., 27 (1944), No. 9, pp. 
793-805, Ulus. 4). —The mammary glands of cows did not permit the passage of 
biologically detectable amounts of thyroidal hormone when Protamone (E. S. R., 
91, p. 672) was fed as a portion of the ration, although this product increased milk 
production. Guinea pigs were given approximately 100 cc. of milk daily for 2 weeks 
without increasing the metabolic rate and with only a very slight increase in a sec¬ 
ond experiment. A 25 percent increase in metabolism was induced in the guinea 
pigs by injections of 2.5 pg. of /-thyroxine per day. In a similar experiment with 
thyroidectomized goats, no metabolic improvement could be detected as a result of 
feeding milk from the cows fed Protamone for 2 weeks. The'guinea pigs, however, 
responded when 0.25 gm. of Protamone was fed directly to them each day. No 
elevation in the basal metabolism of two humans could be detected when they con¬ 
sumed a quart of milk a day from the Protamone cows, but there were significant 
elevations in the basal metabolic rate when 0.5 to 1 gr. of Protamone daily was fed 
directly to them. 

A note regarding the speeds of Babcock centrifuges, B. L. Herrington. 
(Cornell Univ.). (Jour. Dairy Sci., 27 (1944), No. 10, pp. 857-859). —A new 
table to produce equal forces at the fat and acid interface during the first centrifuging 
period is suggested, and it is recommended that the use of small diameter centrifuges 
' be discontinued because the force acting to remove water emulsified in the fat column 
is very small in the small machines. Speeds which yield equal forces 1.5 in. above 
the bottom of the centrifuge cups, depending on the diameter, should be employed. 

A breed comparison in the vitamin D content of milk with notes on a modified 
technique for the vitamin D assay of low-potency fats and oils, G. C. Wallis. 
(S. Dak. Expt. Sta.). (Jour. Dairy Sci., 27 (1944), No. 9, pp. i733-742).^Thrtc 
Holstein and three Jersey cows were studied as to the vitamin D secretion when 
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receiving per day 19,000, 6,500, and 24,220 International Units of vitamin D from 
alfalfa hay (E. S. R., 91, p. 726). The Jersey butterfat contained somewhat more 
vitamin D per gram than the Holstein butterfat on the same ration. About 1.5 
percent of the ingested vitamin D was recovered during the early lactation, but only 
about 0.5 percent near the end of lactation for both breeds. The vitamin D content 
of the blood plasma from Jerseys in the third pair was higher than for the Holsteins. 
Several fats—butterfat, cooking fat, olive oil, and cooking oil—in vitamin D assays 
with rats showed that all exerted some healing effect when fed with the rachitogenic 
diet, but lower and more accurate values were obtained for the vitamin D content 
of low butterfat samples by the use of a ration having calcium carbonate, salt, and 
other feeds added. 

Isolation from milk supplies of specific types of green-producing (alpha) 
streptococci and their thermal death point in milk, E. C. Rosenow (Mmn. Med., 
27 (1944), Nos, 6, pp. 469-474, Ulus. 1; 7, pp. 550-556). —Report is given of a 
study of the virulence, cataphoretic velocity, serologic properties, and heat resistance 
of green-producing or alpha streptococci isolated from milk supplies during epidemics 
and remote from epidemics and the pasteurization temperature that invariably kills 
virulent alpha streptococci commonly found in milk. It was found that epidemic 
strains isolated from patients grew at a higher dilution in brain-containing media 
than nonepidemic strains or saprophytic organisms. Virulent strains and pathogenic 
organisms often grew in milk at usual refrigeration temperatures and at higher 
dilutions in dextrose brain broth and agar than streptococci found in milk supplies 
remote from epidemics. Those present in milk during epidemics were unusually 
resistant to heat, often remaining viable after pasteurization for 30 min. at 145.4® F. 
in the laboratory. The high heat resistance disappeared on artificial cultivation. 
The relationship of this organism to Streptococcus durans (E. S. R., 77, p. 535) and 
5*. symogenes isolated from pasteurized milk by Sherman and Wing was not ascer¬ 
tained. 

“Clinical and experimental evidence obtained indicates (1) that raw, and less 
often pasteurized, milk supplies shown to contain alpha streptococci true to type 
are probable sources of infection; (2) that during epidemics the streptococci normally 
present in respiratory and intestinal tracts of persons and broadly present in nature, 
including milk, acquire virulence and other properties characteristic of the strepto¬ 
cocci associated with the respective epidemics; (3) that the incidence of diseases 
resulting from acquired specific virulence of the streptococci is increased by the 
drinking of milk containing the specifically virulent organisms. . . . Pasteuriza¬ 
tion of milk by the holding and flash methods, as now practiced, while apparently 
adequate to kill beta streptococci, nonvirulent alpha streptococci, and other patho¬ 
genic organisms commonly present in raw milk, has been found inadequate to kill 
specifically virulent alpha streptococci commonly present in milk supplies during 
epidemics of encephalitis, poliomyelitis, respiratory infections, influenza, and hiccup.” 
More efficient methods are needed. It is suggested that milk be pasteurized routinely 
at 163.4° for 30 min., at least during epidemics. 

Seasonal and geographical variations in the citric acid content of defatted milk 
8olids> B. Heinemann (Jour. Dairy Sci., 27 (1944), No. 9, pp. 773-777, Ulus. 1). 
—Study of 27 samples taken throughout the year showed a small but definite sea¬ 
sonal variation in the citric acid content of defatted milk solids ranging from a \ 
maximum of 2.09 percent in March and April to a minimum of 1.88 percent in 
November. Study of milk from 11 different States indicated a slight variation in 
milk from different localities. 

The survival of £. typhosa in Cheddar cheese manufactured from infected raw 
milk, A. G. Campbell and J. Gibbard (Canad. Jour. Pub. Health, 25 (1944), No. 
4, pp. 158-164, Ulus. 1). —In this study 14 vats of milk were processed, yielding 
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two 10- to 12-lb. cheeses each, and all except 3 control vats were inoculated just 
prior to the addition of rennet with three different type cultures of Eherthella 
typhosa sufficient to produce counts of 1,000 to 600,000 per cubic centimeter. The 
newly formed cheeses were hooped and pressed and one-half of them stored at 
58®-60® F., and the other half were stored at 40®-42®. As the cheese aged the 
number of viable E. typhosa fell off rapidly. The cheeses were graded after 8 mo. 
following manufacture, and of the 20 cheeses 8 were below third, 10 in third, and 
2 in second grade for flavor; 5 were below third, 1 in third, 9 in second, and 5 in 
first grade for texture. There was a significant difference in the viability of 
E. typhosa in cheese stored at the two temperatures. At the lower temperature 7 of ^ 
10 cheeses retained the viability more than 300 days, but most of the E. typhosa 
were dead in cheese stored at after 3 mo. There did not seem to be any 

correlation between acidity of the cheese and viability of the bacteria. 

Factors involved in the production of high quality sherbets and ices, W. J. 
Caulfield and W. H. Martin. (Kans. Expt. Sta.). {Ice Cream Rev., 27 (1944), 
No. 12, pp. 24-25, 64; 28 (1944), No. 1, pp. 24-25, 70-76). —Attention is called to 
the lack of uniformity in the composition of sherbets, with a suggested proof table for 
composition. Important in the quality of sherbet is the sugar content, which may 
be provided from various sweetening agents. High sugar content and high overrun 
make for a soft product. Stabilizers are even more important with ices and sherbets 
than with ice pream. The method of determining the amount of gelatin for stabili¬ 
zation is described, and a table is given showing the minimum concentration of 
gelatin of different bloom strengths required to form a gel with skim milk and with 
water acidified to 0.45 percent acid expressed as citric acid. Each 5 percent increase 
in sugar should be accompanied by an increase of 0.04 percent in the citric acid 
content. Milk solids for sherbets may be provided from skim milk, whey, and ice 
cream mix. Additional solids could be provided from wheat and oat flour. Color 
and flavor are important. 

Now, it’s ice cream from sweet potatoes, A. D. Burke. (Ala. Polytech. 
Inst.). (Ice Cream Trade Jour., 40 (1944), No. 7, pp. 22, 62-62, Ulus. 1). —Atten¬ 
tion is called to the success obtained in the use of 2 percent alamalt (E. S. R., 91, 
p. 740) from sweetpotatoes in the manufacture of ice cream. 

VETERINARY MEDICINE 

A veterinary economic survey, E. J. Frick and D. R. Haney. (Kans. State 
Col.). (Jour. Amer. Vet. Med. Assoc., 105 (1944), No. 810, pp. 140-141). —Results 
of an attempt to evaluate veterinary service in dollars by an analysis of 7,113 cases 
treated by nine veterinarians in Oklahoma, Missouri, Nebraska, and Kansas during 
October 1943 are reported in tabular form. An indicated gain of $7.10 for each 
$1.00 spent for veterinary service is estimated. 

[Miscellaneous case reports] (Cornell Vet., 34 (1944), No. 2, pp. 262-266, 
Ulus. 1). —These cases deal with Diaphragmatic Hernia in a Pig, by K. S. Harmon 
(pp. 262-264) (Okla. A. and M. Col.) ; and Nephritis in a Bull and Its Effect on 
Reproduction, by J. W. Britton (pp. 264-266) (Univ. Calif.). 

The effect of stilbestrol on experimental streptococcal infection in mice, G. E. 
Foley and W. L. Aycock (Endocrinology, 35 (1944), No. 3, pp. 139-145, Ulus. 
1).—A single dose of 40-50 roentgen units of stilbestrol rendered mice highly 
resistant to a dose of mouse virulent hemolytic streptococci which regularly killed 
normal control mice of the same age and sex. This protective action was of 8 to 
10 days’ duration. The results of post-mortem bacteriological examination suggest 
that protection was afforded by some stilbestrol-induced factor which interfered with 
the spread of hemolytic streptococci in mice. “This experiment is another example 
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which illustrates the importance of host rather than parasitic variation in determining 
disease upon exposure to the infectious agent.” 

The cultivation of human tubercle bacilli on egg mediums, D. M. Powelson 
and J. R. McCarter. (Wis. Expt. Sta.). (Jour. Infect. Diseases, 75 (1944), No. 

1, PP. 95-101 ).—In the light of the present knowledge, of all the mediums ex¬ 
amined in this investigation Hohn's medium containing glycerin and dye and at 
pH 7.0 seems to be the one of choice for routine cultivation of clinical specimens. 

Undulant fever caused by Brucella abortus strain 19, H. L. Gilman. (Cornell 
Univ.). (Cornell Vet., 34 (1944), No. 3, pp. 193-194 ).—In a case of a student 
vaccinating a calf for brucellosis with a slip-type syringe, several drops of B. abortus 
strain 19 were sprayed into an eye. Although washed out at once, symptoms diag¬ 
nosed as brucellosis developed 16 days later and successful isolations of Brucella 
organisms were obtained a week later. Recovery was rapid after sulfadiazine ther¬ 
apy was begun, and cultures made 3 days later all remained sterile. It is concluded 
that strain 19 is capable of infecting man under certain conditions, and that greater 
care in handling the vaccine is indicated. 

Broadleaf milkweed poisoning, C. M. Baxter (Cornell Vet., 34 (1944), No. 

3, pp. 256-259 ).—Case reports of two horses and four goats showed fatal results 
from the ingestion of small amounts of the stems and leaves of Asclepias sp. The 
symptoms in horses are described as easily confused with those of equine encephalo¬ 
myelitis. 

The toxicity of Kallstroemia hirsutissima (carpet weed) for cattle, sheep, and 
goats, F. P. Mathews. (Tex. Expt. Sta. coop. U. S. D. A.). (Jour. Amer. 
Vet. Med. Assoc., 105 (1944), No. 810, pp. 152-155, Ulus. 4 ).—Cattle losses near 
Balmorhea, Tex., which were considered to be due to the grazing of K. hirsutissima, 
a very common plant in this region, are reported. Feeding it to one heifer produced 
inconclusive results, but it was found to be toxic to sheep and goats. 

A suspected case of trematol or white snake root poisoning, S. J. Roberts 
and C. S. Haller. (Cornell Univ.), (Cornell Vet., 34 (1944), No. 3, pp. 266- « 
269).—A case terminating fatally but not definitely diagnosed as trembles or 
trematol poisoning, since white snakeroot (Eupatorium uriicaefolium) was not 
found, is noted in a 5-year-old Guernsey cow. 

Distension as a factor in gastro-intestinal diseases of herbivores, J. W. 
Britton. (Univ. Calif.). (Cornell Vet., 34 (1944), No. 3, pp. 227-234).--Evi- 
dence is presented to dispute the claim that so-called enterotoxemia of ruminants is 
due to the absorption of type D Clostridium welchid toxin from the intestine. The 
importance of bowel atony and intestinal distension in enterotoxemia is stressed and 
compared with similar lesions in inhibitory ileus of man and grass sickness of 
horses. On the basis of these findings, the author believes that the etiology of entero¬ 
toxemia needs further study and clarification, with special reference to factors other 
than the bacteriology. 

Preliminary note on the administration of nonconditioned phenothiazine, in 
small daily doses, for the control of gastrointestinal parasites of cattle in Puerto 
Rico, J. S. Andrews, C. M. Muniz, and F. Orihuela (Jour. Agr. Univ. Puerto 
Rico [Univ. 6*/a.], 27 (1943), No. 3, pp. 125-130, Ulus. 1 ).—The experiments 
showed that daily doses of 0.5 gm. of nonconditioned phenothiazine per 100 lb. 
of live weight administered to cattle infected with gastrointestinal parasites re¬ 
duced the number of worm eggs passed into the pasture by the infected animals. 
The eggs of the stomach worms Haemonchus contortus and H. similis, the small 
intestinal hairworm Trichostrdngylus spp., the hookworm Bunostomum phlehoto- 
mum, and the nodular worm Oesophagostomum radiatum disappeared relatively 
quickly from the feces of the treated animals, but the eggs of Cooperia spp.. 
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Strongyloides papillosus, and the broad tapeworms Moniezia spp. were not markedly 
reduced in number by this treatment. The results confirmed those of Porter, 
Simms, and Cauthen (E. S. R., 86, p. 250) showing that phenothiazine has little 
effect on the last three parasites mentioned. The dose rate used in these experi¬ 
ments compared favorably with that suggested by Shorb and Habermann (E. S. R., 
84, p. 105) for the prevention of the development of nematode larvae in the feces 
of sheep. 

Acetonemia: Observations of “vitamin A” therapy, A. C. Burt {Canad. Jour, 
Compar. Med. and Vet. Sci.^ 8 (1944), Nto. 7, pp. 187-188). —Recent observations 
on about 18 cases of acetonemia are discussed, the results indicating that vitamin. 
A is the most satisfactory treatment. 

The chematherapy of 275 cases of anaplasmosis, H. C. Smith and D. E. 
Howell. (Okla. Expt. Sta.). (Vet. Med., 39 (1944), No. 10, pp. 377-387, Ulus. 
9). —In tests carried out on a large ranch, “neosalvarsan, tryparsamide, cobalt 
chloride, and sodium sulfathiazole, each in combination with large amounts of 
dextrose, gave the most promising results. Satisfactory results were obtained, also, 
by the use of sodium cacodylate alone and in combination with dextrose and by 
aricyl alone and in combination with dextrose. Calcium gluconate, formalin, cobalt 
sulfate, and sodium iodide in the combination with dextrose did not give desirable 
results.” It is emphasized that these conclusions are only tentative. 

Agglutinative tests and allergic skin tests on a herd with chronic brucellosis, 
I. Live, E. L. Stubbs, and M. R. Gardiner, Jr. (North Amer. Vet., 25 (1944), 
No, 8, pp. 468-475). —In this comparison of tests of 63 cows with brucellosis of 
long standing, 41 were still positive, 18 suspicious, and 4 negative to the agglutina¬ 
tion test for brucellosis 4 to 9 yr. after they had been designated as reactors 
in official blood testing. However, by means of the intracutaneous test with 
sonic filtrate of Brucella abortus, 51 animals were found positive, and the com¬ 
bined results of the serological and allergic tests showed 61 of the cows as reacting 
to one of the two tests or to both. 

Of 54 cows which had negative or suspicious agglutination titers at the time 
they were added to the infected herd 2 to 5 yr. previous to the study, 35 animals 
were positive, 7 suspicious, and 12 negative to the agglutination test at the 
lime of the experiments. On the other hand, 47 cows reacted to the intracutaneous 
test, and, by combining the results of the two reactions, 49 of the 54 animals 
were found positive to one of the two tests or to both. 

Cows with suspicious or negative agglutination titers and positive skin reac¬ 
tions had, with few exceptions, aborted or suffered from retained placenta follow¬ 
ing some of the parturitions. Milk cultures for B. abortus from 89 of the animals 
were positive in nine cases, and on cultures of tissues from 54 of the cows 
B. abortus was isolated from the supramammary lymph gland in three instances. 

The causes of outbreaks of bovine coccidiosis, D. C. Boughton. (U. S. D. A.). 
(Jour. Amer. Vet. Med. Assoc., 105 (1944), No. 809, pp. 74-77 ).—The author 
compares the exacerbation hypothesis of Marsh (E. S. R., 79, p. 109) with what he 
terms “the concentration hypothesis,” in which overcrowding of susceptible hosts 
is considered the precipitating factor. He concludes that “until data are presented 
in support of the several assumptions upon which the exacerbation hypothesis 
is based, the concentration hypothesis should remain the logical basis for prac¬ 
tical approach to the problems involved in outbreaks of clinical coccidiosis in 
cattle.” 

Hexachloroethane treatment of liver fluke in Oregon cattle, J. N. Shaw 

(Oregon Sta. Tech. Bui. 7 (1944), pp. 11, Ulus. 72).—Treatment with 10 gm. per 
100 lb. body weight of tlie hexachloroethane-bentonite mixture recommended by 
Olsen (E. S. R., 89, p. 363) did i^ot prove successful in destroying liver fluke in 
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one of two steers treated, but livers of treated animals were found in better condi¬ 
tion for salvage than untreated livers. Untreated infested animals made practically 
the same gains as treated infested animals. 

Fluke eggs were present in the gall bladder of treated animals as long as 4 mo. 
after treatment, but efficacy of treatment could not be determined by egg counts. 
Calcareous incrustations were not entirely absorbed in treated animals. 

Physical examination of the udder in the diagnosis of chronic bovine mastitis, 
J. M. Murphy, D. H. Udall, S. D. Johnson, and L. J. Tompkins. (N. J. Expt. 
Stas. coop. Cornell Univ. et al.). {Cornell Vet., 34 (1944), No. 1, pp. 1-12 ).— 
This study of diagnostic methods deals with physical examinations made in the 
herd of the New Jersey Dairy Research Station by the Udall system (E. S. R., 
70, p. 680). 

“Direct comparison of the physical examination status with the presence of 
streptococcal infection showed that 72.8 percent of No. 4 udders, 33.2 percent of 
No. 3 udders, and 5.2 percent of No. 2 udders were infected with streptococci. 
Inasmuch as more than half the udders were classed as No. 3, but only 33.2 percent 
were infected with strep’tococci, it was concluded that such direct comparison 
leaves the status of No. 3 udders largely unexplained. 

“Consideration of the physical examination status and all accumulated evidence 
of infection and mastitis of each cow for whole lactation periods suggested that 
staphylococcal infection was possibly responsible for many of the No. 3 classifica¬ 
tions. Udders classed as No. 2 showed little evidence of mastitis, and the organisms 
infecting them (particularly staphylococci) appeared to be of lower pathogenicity 
than those of No. 3 udders. Such udders, therefore, are essentially normal. 
No. 3 udders presented physical examination changes midway between those of 
No. 2 and No. 4 udders, showed a much higher incidence of clinical mastitis and 
positive strip-cup and pH tests than did No. 2 udders, and were predominantly 
infected with staphylococci. Such staphylococci were presumably more pathogenic 
than those present in No. 2 udders. Nb. 4 udders presented marked changes on 
physical examination, were largely infected with streptococci, and showed the 
highest incidence of clinical mastitis and positive strip-cup and pH tests. 

“ ‘Work* or ‘aging* influences may play some part in the formation of the higher 
udder classifications, but in the data collected they could not be separated from the 
influence of infection, and thus no conclusion could be drawn.*’ 

A comparative study of the blood plate, Hotis test, and Breed smear as used 
for the laboratory diagnosis of bovine mastitis, E. S. Biddle (Univ. Del.). 
(North Amer. Vet., 25 (1944), No. 8, pp. 476-479). —From this comparison it is 
concluded that “the blood-agar-plate test is 26.82 percent more efficient than 
the Hotis test and 9.74 percent more efficient than the Breed smear in detecting 
Streptococcus agalactiae. The blood-agar plate may fail to detect S. agalactiac 
in quarters shedding few organisms. This may be overcome by subsequent testing. 
The Hotis test and Breed smear are of limited value in detecting organisms of 
mastitis significance other than S. agalactiae. The Hotis test and Breed smear 
gave an appreciable number of ‘false* positive reactions. The time required for 
conducting the blood-agar-plate test is approximately the same as for the Hotis 
test or Breed smear.’* 

Comparison of the incidence of udder infection and mastitis in two cow fami¬ 
lies, J. M. Murphy, K. O. Pfau, O. L. Lepard, and J. W. Bartlett. (N. J. 
Expt. Stas.). (Cornell Vet,, 34 (1944), No. 3, pp. 185-192). —Histories of two 
cow families living under the same conditions as part of a milking herd for 6 yr. 
showed that one family, composed of the dam, three daughters, and two grand¬ 
daughters, was infected with streptococci during 24 percent and with staphylococci 
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during 39,3 percent of its milking time. The other family, composed of the dam, 
four daughters, and two granddaughters, was found to be infected with streptococci 
during 0.9 percent and with staphylococci during 10.9 percent of its milking time. 
The mastitis histories, based on leucocyte counts, strip-cup tests, and physical 
examination of the udder, also showed a distinct difference in the same direction 
as the infection histories. There was no significant difference in the milk and 
butterfat production of the two families. It is concluded that heredity definitely 
plays a part in bovine udder infection and mastitis. 

Single versus multiple injection of sulfanilamide-in-oil in the treatment of 
streptococcic bovine mastitis, C. C. Palmer and J. C. Kakavas. (Univ. Del,). 
(North Amer. Vet., 25 (1944) ^ No. 6, pp. 348-349). —Tabulated results in a herd 
of milking and dry cows showed that 42.85 percent of the infected quarters became 
free of infection in the group of 10 cows receiving a large single dose of the 
sulfanilamide-in-oil previously noted (E. S. R., 88, p. 101), as compared with 96.6 
percent of cures in the group of 17 receiving four daily treatments. 

So-called enterotoxemia of lambs in California, J. W. Britton and H. S. 
Cameron. (Univ. Calif.). (Cornell Vet., 34 (1944), No. 1, pp. 19-30). —Study 
of the literature (44 references) and experience in 10 outbreaks in California is 
held to reveal a need for more definite knowledge of the etiology, but to permit of 
the following tentative conclusions: 

“The theory that this is an infectious disease, caused by absorption of the toxin 
of Cl{ostridmm] welchii type-D, is inadequate. Apparently the chief etiological 
factor in these outbreaks (characterized by sudden onset and high mortality in 
lambs) can be found in the quantity and quality of the ration. The mechanism in 
fatal cases appears closely similar to that operating in inhibitory ileus of man.” 

Effects of experimental nodular worm (Oesophagostomum columbianum) 
infection in sheep, M. P. Sarles (U. S. Dept. Agr., Tech. Bui. 875 (1944), pp. 
19, Ulus. 5). —A study was made of the clinical and pathological effects produced 
by the administration of 28 daily doses of 10, 100, and 1,0(X) O. columbianum larvae 
to lambs. Two rams and two ewe lambs were used in each group, as well as in a 
control group of uninfected lambs. The animals were approximately 8 mo. of age 
when first infected, were of > mixed breeding, and were fed an adequate ration of 
hay and grain. 

Parasitological data indicated that the establishment and persistence of adult 
nodular worm infection in the intestines of the sheep became decreasingly less as the 
number of larvae administered increased. The daily ingestion of the larvae produced 
marked symptoms and pathological changes, the severity of which was determined 
both by the number of larvae administered and the directly related number of 
nodules in the walls of the intestines rather than by the number of mature parasites 
in the lumen of the intestine. Symptoms included loss of weight, decreased rate of 
gain in weight, slight elevation of rectal temperature, inactivity and unresponsiveness, 
diarrhea, loss of appetite, weakness, emaciation, stunting, and anemia. 

Except for general emaciation and depletion of fat reserves the pathological 
changes were chiefly intestinal. They included nodular involvement of all parts of the 
small and large intestines; nodular constrictions, thickenings, and adhesions in those 
regions where some stasis occurs (terminal ileum, cecum, colon, crown, and rectum) ; 
extraintestinal nodules in the liver, omentum, and in the greatly enlarged mesenteric 
lymph nodes; local lesions in the form of small, deep hemorrhages and small ulcera¬ 
tions in the reddened and thickened mucosa of the dilated and reddened first coil of 
the crown, where the adult nodular worms were found in greatest numbers. 

Nodular worm infection reduced the weight of the live sheep, weights of the pelts 
and organs, the amount of lean and fat in the carcass and chops, the dressing-out 
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percentage, and increased the degree of shrinkage of the carcass on storage. The 
wool from severely infected sheep was short and dry and showed breaks in the 
fibers. 

It is concluded that the debilitating effects of the disease are mainly due to inter¬ 
ference with normal intestinal functions produced by the nodular involvement of the 
intestinal wall that follows penetration of the larval stage of the parasite. 

Factors influencing embryonation and survival'of eggs of the stomach worm, 
Haemonchus contortus, D. A. Shorb. (U. S. D. A.). {Jour. Agr. Res. [U. S'.], 
69 {1944), No. 7, pp. 279-287). —Using feces of sheep experimentally infested 
with H. contortus, the effect of lack of oxygen, drying, and adverse temperatures on 
egg survival was tested at Beltsville, Md., from August 1936 to February 1940. 
After culture jars were sealed so that no fresh air could enter, embryonation of 
H. contortus eggs in the cultures ceased, and in less than 4 weeks but more than 
3 weeks the viability of the eggs was destroyed. At temperatures below 55® F. no 
development to infectivity of H. contortus took place, and death resulted if the 
exposure was sufficiently long. Constant temperatures above 98° were deleterious to 
the eggs. There was little difference in the number of larvae that developed from 
eggs kept at temperatures of 90° to 96° and 93° to 99° and those kept at 
70°. The lethal effect observed increased with the deviation from the optimum 
temperatures. Drying killed eggs rapidly, but a few survived several hours in ap¬ 
parently dry feces. When the moisture content of the feces was lowered by drying 
the feces at a relatively low humidity or by means of air currents at a relatively 
high humidity, the death rate of eggs was raised. 

The data are interpreted as indicating that in the western half of the United 
States, where two-thirds of the sheep and lambs are raised, the climate is usually 
too dry in the summer and too cold in the winter for the survival of eggs of 
H. contortus, except on irrigated pastures. Nearly all the remaining third of the 
sheep and lambs raised in this country are found where the winters are cold and 
embryonation of eggs in normal years would be possible only from May to Septem¬ 
ber, inclusive. The experiments involving the effect of reduced oxygen supply on 
the survival of H. contortus eggs “indicate that as a source of Haemonchus infection 
swamps and ponds with much organic matter may have been overrated. Most H. 
contortus eggs falling in such ponds or on swampy ground would die for lack of 
sufficient oxygen.^' 

The anthelmintic efficiency against sheep nematodes of copper-nicotine sul¬ 
fate alone and copper-nicotine sulfate in conjunction with phenothiazine in salt, 

A. R. Martin. (Cornell Univ.). {Cornell Vet., 34 {1944), No. 3, pp. 241-247). 
—Nineteen ewes and 19 of their lambs were given a copper-nicotine sulfate drench 
monthly while on pasture, with access to pure salt, while 39 ewes and 40 of their 
lambs were handled in the same way on another pasture and received similar 
drenches, with free access to phenothiazine with salt (1 : 15). The phenothiazine 
group suffered no apparent deleterious effects from the administration of the drug 
in the manner described. Scours and diarrhea, certain nematodes (medium-sized 
stomach worms, trichostrongyles, and nodular worms), and the incidence of nodules 
in the intestinal tracts were significantly reduced in the phenothiazine-treated lambs 
as compared with the group getting pure salt only. 

Shikles syringe with the Whitlock nozzle for administering anthelmintics to 
sheep, D. F. Eveleth and J. O. Foss. (N. Dak. Expt. Sta.). {Vet. Med., 
39 {1944), No. 10, p. 388, Ulus. 1). —This apparatus is found useful for most liquid 
anthelmintics, although certain precautions must be observed. 

Diseases of pigs before and after weaning, J. S. Koen. (U. S. D. A.). 
{North Amer. Vet., 25 {1944), No. 6, pp. 339-347). —An address discussing losses 
due to abortion, anemia, scours, cholera, erysipelas, enteritis, and parasitism. 
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Report on a type of rhinitis in swine, L. P. Doyle, C. R. Donham, and L. M. 
Hutchings. (Ind. Expt. Sta.). (Jour. Amer, Vet. Med. Assoc., 105 (1944), 
No. 810, pp. 132-133, Ulus. 2). —A dystrophic rhinitis encountered in five herds of 
s)vine from widely separated sections of Indiana is descHbed. The most conspicuous 
symptoms are a distortion of the snout and frequent sneezing. Retarded growth or 
stunting is an important effect of the disease. 

The effect of phenothiazine on horses, L. E. Swanson. (Fla. Expt. Sta.). 

(Jour. Amer. Vet. Med. Assoc., 105 (1944), No. 810, pp. 134-135). —Thirty gm. 
of phenothiazine mixed with oats and given after feed had been withheld for 18 hr. 
was found to be highly efficient in removing Strongylus spp. from 65 mature, well- 
groomed horses of various ages. Fifty-gm. doses given to each of three animals 
were not superior in this respect to the smaller dosage. A slight decrease in the 
volume of packed red blood cells was observed on the seventh day following treat¬ 
ment, but complete recovery of the percentage of packed cells occurred in all animals 
by the fifty-fourth day. Recovery was more rapid in some animals than others. 

Chronic focal encephalitis in a dog resulting in cerebral necrosis: Report of 
case, W. B. Dublin and C. F. Schlotthauer (North Amer. Vet., 25 (1944), 
No. 6, pp. 356-358, Ulus. 3). —A case of focal cerebral softening in a dog is pre¬ 
sented. The microscopic picture was that of chronic encephalitis. Among signs 
and symptoms, hemiparesis and hemianopsia were outstanding. 

The field use of sulfathiazole in some diseases of poultry, N. E. Wernicoff 
and T. M. Goldhaft (Cornell Vet., 34 (1944), No. 3, pp. 199-213). —This report 
covers the field use of sulfathiazole in acute coryza on 12 farms, involving the 
treatment of 70,355 birds, chronic coryza on 2 farms with 7,100 birds, infectious 
bronchitis on 1 farm with 6,500 birds, fowl cholera on 1 farm with 2,000 birds, and 
one case of duck cholera in 1,200 birds. 

Sulfathiazole was found more readily acceptable to birds in dry mash than in 
wet mash. Results indicate that in poultry the dose should be Yi lb. of sulfathiazole 
to 100 lb. of mash, and in ducks 54 lb. of sulfathiazole to 100 lb. of ma^sh. Acute 
coryza responded to treatment within 3 to 4 days, and, when chickens suffering 
from miscellaneous respiratory infections respond to sulfathiazole medication, it is 
a strong indication that the condition is acute coryza. 

‘‘Sulfathiazole provides a means for the protection of breeding males upon their 
introduction into breeding pens with birds where acute coryza is a carrier problem. 
Treated and recovered birds remain carriers of acute coryza, and the disease tends 
to recur. 

“The one case of fowl cholera treated failed to show any response to sulfathiazole 
therapy. On the other hand, one case of duck cholera showed spectacular im¬ 
provement.” • 

A study of leg anomaly caused by confining chickens in small cages, P. J. 
ScHAiBLE, B. R. Burmester, J. F. Sykes, and F. Thorp, Jr. (Mich. Expt. Sta. 
coop. U. S. D. A.). (Amer. Jour. Physiol., 141 (1944), No. 2, pp. 274-280, Ulus. 
3). —In this comparison of chickens raised in batteries with those isolated in small 
cages, the latter developed leg weakness and, finally, leg deformities. In the terminal 
stages, the leg bones were deformed and the Achilles tendon slipped over the 
condyle. Wasting of the leg tissue usually accompanied the disorder. The birds 
were also inferior in the capacity of their gastrocnemius muscles to do work. 
Nutrition and other phases of management did not seem to be related to the 
development of the anomaly, which is thought to be more probably caused by the 
very close confinement. 

Spontaneous arteriosclerosis in chickens, D. V. Dauber (Arch, Pathol, 38 
(1944), No. 1, pp. 46-51, Ulus. 2). —Examinations made at a canning plant of the 
aortas of 53 roosters and 138 hens indicated that spontaneous arteriosclerosis de- 



270 


EXPERIMENT STATION RECORD 


[Vbl. 92 


velops in 45 percent of commercial roosters and hens over 1 yr. old. The incidence 
of macroscopic lesions is the same in both sexes. Hens alone show fatty lesions 
of the intima of the ascending aorta and arch, while both roosters and hens com¬ 
monly have intimal lesions of the abdominal aorta. Arteriosclerosis in the chicken 
resembles human arteriosclerosis and, when occurring spontaneously, resembles 
that produced by cholesterol feeding. 

A spontaneous fibrosarcoma in a thirteen-day-old chick, R. F. Ball and 

F. B. Hutt. (Cornell Univ.). {Cornell Vet, 34 (1944), No. 3, pp. 254-256, 
Ulus, 1). —'*The natural occurrence of this malignant tumor in a chick only 13 days 
of age is further proof of the susceptibility of the very young chick to neoplastic 
growths.” 

Glycogen in the life cycle of the coccidium, Eimeria tenella, S. A. Edgar, 

C. A. Herrick, and L. A. Fraser. (Univ. Wis.). (Amer. Micros. Soc. Trans., 
63 (1944), No. 3, pp. 199-202). —These studies were made to determine when 
glycogen first appears in the life cycle of this parasite and its ultimate fate. Oocysts 
which had been freshly passed from the cecal pouch of the chicken were all found 
to contain glycogen, but none was found in the microgametes or the microgamc- 
tocytes. This glycogen is deemed undoubtedly the source of the energy which is 
used in the sporulation process. 

The status of vinegar in the control of coccidiosis in chickens, E. A. Alijin. 
(U. S. D. A.). (Vet Med., 39 (1944), No. 10, pp. 389-391, Ulus. 3).—In six 
experiments with 3'oung chickens, the data indicated that a vinegar solution con¬ 
taining 1 part vinegar to 79 parts water, used as a substitute for the regular drink¬ 
ing water, did not control cecal coccidiosis. Water to which acetic acid was added 
to make a comparable solution proved to be no more effective. 

Transmission of Salmonella pullorum by flies, R. Gwatkin and C. A. 
Mitchell (Canad. Jour. Pub. Health, 35 (1944), No. 7, pp. 281-285). —Chicks 
hatched from eggs obtained from a flock which had been free from pullorum disease 
for years were used. In the first two experiments, chicks died from pullorum 
disease following access to feed contaminated by infected flies and to the flies them¬ 
selves, some of which were' probably eaten by the chicks. In the third and fourth 
experiments, S. pullorum was not recovered from any of the chicks which had 
been given feed to which infected flies had had access. In the fifth experiment, the 
disease was produced in a small number of chicks by feeding chick mash which 
had been contaminated by infected flies. Some of the infected flies themselves 
were fed to another group of chicks and the organism was also recovered from a 
small proportion. 

“Subsequent failure to infect chicks by feeding or injecting relatively large 
amounts of culture suggests that the small number infected in the later experiments 
was probably due to lowered virulence of the infective agent. Virulence of the 
infective agent would be better assured for this type of experiment by using organ¬ 
isms taken direct from chicks dead of the disease instead of cultures of the organ¬ 
ism.” 

S. pullorum was recovered from the feet and wings of flies immediately after 
exposure and 6 hr. later. It was recovered from the gastrointestinal tract up to 
5 days. 

A study of the defense mechanism involved in hereditary resistance to 
pullorum disease of the domestic fowl, J. M. Severens, E. Roberts, and L. £. 
Card. (Univ. Ill.). (Jour. Infect. Diseases, 75 (1944), No. 1, pp, 33-46, Ulus. 
7). —Results of studies conducted for several years to determine the factors in¬ 
volved in resistance and susceptibility to infection with Salmonella pullorum (E. S. R., 
74, p. 701) are presented to show that resistance to infection with 5*. pullorum 
increases rapidly during the first 5 days of life in resistant and for 10 days in 
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susceptible chicks, at which ages the chicks are relatively immune. Occurring 
simultaneously is an increase in the number of lymphocytes of the blood. This 
iincrease is more rapid in the case of resistant chicks, as is also the rise in resistance. 
The lymphocytes exhibited phagocytic activity when a mixture of citrated blood and 
‘bacterial suspension was incubated at 37.5® C. Reduction in the number of lymph- 
•ocytes by X-ray radiation causes a decrease in resistance to pullorum disease. This 
iis true not only in 1-day-old chicks but also in 6-day-old chicks, which ordinarily 
;are totally refractive. 

Studies of the spleen, which is an important source of lymphocytes, showed that 
•spleens of resistant chicks are larger than spleens of susceptible chicks. Removal 
of spleens of resistant chicks caused a reduction in number of lymphocytes and 
a reduction in resistance. In the case of subcutaneous inoculation, splenectomized 
resistant chicks were as susceptible as were normal susceptible chicks. Splenectomy 
of susceptible chicks caused only a slight decrease in lymphocytes, and a correspond¬ 
ing decrease in resistance. Histological examination of spleens revealed more 
lymphocytes in the arterial sheaths in spleens of resistant chicks than in spleens of 
susceptible chicks. These facts suggested strongly that the spleen is an important 
‘Organ in natural resistance to pullorum disease. 

Specially designed experiments showed that the alimentary canal does not act 
as a defense mechanism. Comparison of results following oral and subcutaneous 
inoculation indicated that the lymphocyte level possessed by the chicks, at the time 
'the infecting organism reaches the blood stream, determines the degree of re¬ 
sistance. 

The effect of nicotine-bentonite and of certain physical states upon the 
efficacy of phenothiazine against nematpdes in fowls, P. D. Harwood and J. E. 
Guthrie {Jour. ParasitoL, 30 {1944), No. 3, pp. 143-152 ).—Mixtures of pheno¬ 
thiazine and nicotine-bentonite were given in tablet form or in capsules to more than 
100 naturally infected cockerels of 3 breeds. A tablet weighing 1.33 ^ 0.029 gm. 
and containing phenothiazine 1 part and nicotine-bentonite 2 parts proved effective 
for the removal of both Ascaridia and Heterakis. A dose of 40 tablets did not 
prove fatal to 1 cockerel weighing 1,190 gm., although the dose contained 1.75 gm. 
of nicotine. The use of coarse ground phenothiazine or of micronized phenothiazine 
did not affect appreciably the value of the compound for the removal of Heterakis. 
A “wettable” grade of phenothiazine proved as effective as ordinary commercial 
phenothiazine. 

The effect of prickly-ash bark upon the efficacy of phenothiazine against 
nematodes in fowls, P. D. Harwood and J. E. Guthrie {Jour. ParasitoL, 30 
{1944), No. 3, p. 197). —In view of the findings of Haller et al. (E. S. R., 87, p. 
830), indicating that certain compounds found in the bark of southern prickly ash 
{Zanthoxylum clavaherculis) activate the insecticidal properties of pyrethrum, 1 gnri. 
of this bark plus 0.2 gm. phenothiazine was fed to six Ancona cockerels in the hope 
of discovering an effective synergist. As compared with six similar cockerels fed 
only the phenothiazine, the records indicated no appreciable influence of the bark 
on the efficacy of phenothiazine administered simultaneously. 

Three hitherto unreported turkey diseases in Connecticut—erysipelas, 
hexamitiasis^ mycotic encephalomalacia, E. Jungherr and R. Gifford. ([Conn.] 
Storrs Expt. Sta.). {Cornell VeU, 34 {1944), No. 3, pp. 214-226, Ulus. 3).— 
Erysipelas has been observed in three cases of marketable turkeys since 1940, and 
in a single case bacteriologically verified in piglets and in white mice. Turkey 
erysipelas was found to occur usually in the fall, with sudden high mortality, and 
did not appear to carry over into the next season. Serologically positive reactors 
may persist for several months following an outbreak. The spleen and testicle often 
presented sharply defined hemorrhagic infarcts which, if present, may be considered 
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parthognomonic. The predominating hemorrhagic lesions developed primarily on 
a thrombotic-embolic basis. 

Hexamitiasis, reported in the literature as occurring in California, has been found 
in two lots of summer-raised poults in Connecticut. One case was complicated by 
moniliasis, the other by mild intestinal coccidiosis. The mortality was high and 
of relatively long duration, but tended to subside with advancing age. Clinical, 
gross, and histopathologic observations were not contributory to the diagnosis, which 
had to rest solely upon systematic direct microscopic smears from fresh intestinal 
specimens. The histologic changes observed were not explanatory of the patho¬ 
genesis of the condition. 

“Crazy chick” symptoms characterized by incoordination, retraction of head, retro- 
pulsion, and other neurologic evidence of cerebellar disturbance were observed in 
two lots of poults. In contrast to findings in chicks in which this syndrome is known 
to develop on the basis of E avitaminosis, one turkey case was found to be due to 
mycotic meningitis associated with cerebellar encephalomalacia, and the other pneu¬ 
momycosis associated with toxic encephalomalacia. 

Gopher snakes as carriers of salmonellosis and paracolon infections, W. R. 
Hinshaw and E. McNeil. (Univ. Calif.). (Cornell Vet., 34 (1944), No. 3, 
pp. 248-254). —The isolation of Salmonella meleagridis is reported from a gopher 
snake killed on a ranch where turkeys were dying from salmonellosis caused by 
this type. From the same snake, a paracolon having similar H antigens to the Ed¬ 
wards, Cherry, and Brunner type 8, but with unidentified O antigens was isolated. 
At later dates, from three other snakes caught on the ranch, a type 8 paracolon was 
isolated. Type 8 paracolon was also isolated from sick poults from this ranch. 
From three of six chicks removed from the first snake, S. panama was isolated. 
Thus from the single snake two Salmonellas and one paracolon type were isolated. 
“These studies indicate that snakes may be important transmitters of such organ¬ 
isms.” 

Snakes, cats, and flies as carriers of Salmonella typhimurium, E. McNeii. and 
W. R. Hinshaw. (Univ. Calif.) (Poultry Set., 23 (1944), No. 5, pp. 456-457). 
—Supplementing the observations noted above, the isolation of 5. typhimurium on 
two infected turkey ranches is recorded from a gopher snake, a garter snake, two 
cats, and from houseflies. 

A natural case of canary malaria, F. R. Beaudette. (N. J. Expt. Stas.). 
(Jour. Amer. Vet. Med. Assoc., 105 (1944), No. 809, pp. 91-92 ).—The blood was 
found to be infected with a Plasmodium, probably P. cathemerium. 

AGRICULTURAL ENGINEERING 

China must have agricultural engineering, P. W. Tsou (Agr. Engin., 25 (1944), 
No. 8, p. 297 ).—In the post-war industrialization of China, for which planning 
is already under way, the author foresees a sharp change in the agricultural situa¬ 
tion of that country. At present he finds about 80 percent of the Chinese popu¬ 
lation, or about 360 million persons, farming approximately 4 acres each, with 
abundant "help, whereas a large demand of the projected new industries for labor 
will produce a situation in which the individual farmer will operate a much 
larger farm with less help. In addition to the large factories in the cities, he sees 
need for numerous smaller manufacturing and processing plants in rural districts 
for slack season emplo)rment to save volume, tonnage, and cost of transportation. 
In the processing of the more bulky farm products, the machinery for such 
industries as sugar refining, cotton ginning, fruit and vegetable canning and dehy¬ 
dration, and the like will have to be designed by the agricultural engineers to suit 
the rural conditions in China. The services of agricultural engineers will be needed 
both for this work and for the modernization and mechanization of the country's 
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agriculture. In China today there is % good bureau of agricultural research, a 
few well-organized provincial agricultural experiment stations, 17 agricultural col¬ 
leges (private and public), a board on agricultural extension, a strong farmers’ bank 
with branches in practically all provinces. What is needed now is to strengthen 
the above organizations and to adopt a soimd system for the coordination of their 
work.” 

To provide the necessary corps of experts for the development of an adequate 
supply of native agricultural engineers the author proposes an organized program 
of agricultural engineering development in China, including the establishment of a 
department of agricultural engineering in the Central University and strengthening 
of that in the Nanking University and the establishment of such a department in 
the National Bureau of Agricultural Research, training of 90 Chinese experts in 
agricultural engineering in the United States by at least 2 yr. in schools and 1 yr. 
of factory and farm experience; establishment of farm implement manufacture in 
China; a rural credit system capable of financing farmers and their cooperatives 
in the purchase of necessary machines and implements; an extension service giving 
due emphasis to the engineering phases of the agricultural program; etc. 

Brush removal for pasture improvement, M. B. Cox and H. M. Elwell. 
(U. S. D. A.). (Agr. Engin., 25 {1944), No. 7, pp. 252, 261). —The authors dis¬ 
cuss means of brush clearing for land-use improvement in an extensive land type 
characterized by native grass too sparse for pasture, together with scrubby oak. 
Removal of worthless tree growth resulted in the comparatively rapid restoration 
of good grazing conditions. 

Both horse-drawn and tractor mowers, equipped with standard sections and guards, 
operated satisfactorily on young tender sprouts and weeds. When heavy material 
was encountered, the long points and standard sections bent or broke if they struck 
big sprouts, stumps, or stones. Equipment with heavy sections and rock or round 
nose guards was used satisfactorily on oak, sumac, and persimmon sprouts. In 
cutting the larger stems it was found advantageous to operate the tractor in low 
gear to give more cutting strokes per foot of travel. Trees too large for the 
mower were best removed by hand ahead of the mower. A mobile saw, consisting 
of a 60-in. saw mounted on the front of a tractor, would cut trees from 5 to 6 in. 
in diameter at the ground level with the tractor in motion. The tree was approached 
so that the saw would just cut through the trunk as it passed. The saw worked 
well on small trees with the tractor in motion. With the tractor not in motion, 
difficulties were encountered, especially where it was necessary to trim and remove 
fallen trees before further work could be done with the saw. Another difficulty was 
the maintenance of the saw teeth under sustained work on large trees. When trees 
were cut at or near the ground surface, soil pulled into the saw cut had a grinding 
effect which soon removed the set of the teeth. This damage could not be corrected 
by merely resetting. 

Brush removal was effected by the construction of an all-metal, power-lift buck 
rake designed to operate on the front of a farm tractor equipped with hydraulic-lift 
cylinders. 

Geology and ground-water resources of the Big Spring area, Texas, P. Liv¬ 
ingston and R. R. Bennett (U. S. Geol. Survey, Water-Supply Paper 913 
{1944), pp. 113-\-, Ulus. 21). — Two large sinks or depressions which, with a rela¬ 
tively small supply pumped from well fields between them, constitute the water 
supply of the city of Big Spring, are described in terms of their geological nature 
and probable origin. It is estimated that the perennial yield of the sinks and inter¬ 
vening well fields amounts to an average of about 450,000 gal. a day. For several 
years the pumpage has been much more than that, and in 1937 it amounted to an 
average of about 1,000,000 gal. a day. A large part of the water has therefore 
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come from storage, and as a result the water table in the sinks, where the draft 
has been greatest, has declined to lower levels each year. If the water supply needed 
by the city continues to increase at the normal rate, most of the remaining water 
will be exhausted from the sinks in a few years if no other supply is provided. 

Geology of dam sites on the upper tributaries of the Coliunbia River in Idaho 
and Montana.—Part 2, Hungry Horse dam and reservoir site, South Fork, Flat- 
head River, Flathead County, Montana, C. E. Erdmann (U. S. Geol. Survey, 
Water-Supply Paper 866-B (1944), pp. Ulus. 11). —The Hungry Horse dam 

site, in Flathead County, Montana, is suitable for a high concrete dam, and leakage 
from the reservoir area appears to be improbable. Geologic conditions at the dam 
site are relatively simple. A low saddle in the drainage divide of the reservoir 
site limits the maximum height of a dam to 630 ft. above the foundation, but other 
considerations limit the practical height to 500 ft. (high-water flow line 3,540 ft.). 
The pool would probably contain ice for about 4 mo. of each year, but the shape 
of the reservoir just above the dam would be such that the structure would be 
protected from wave action and ice thrust. 

The proposed dam will serve the purposes of power, stream regulation, flood 
control, and, possibly, irrigation. 

Nevada cooperative snow surveys, Parts 1, 2. (Nev. Expt. Sta., U. S. D. A., 
et al.). (Nev. Coop. Snow Surveys, 1944, pis. 1, pp. [4]; 2, pp. 32). —In part 1, 
Central Sierra Quadrangle, by H. P. Boardman et al, the probable stream flows 
are predicted as of the date April 1944 at from 45.2 to 59.9 percent of the normal 
in the streams listed. A comparison of the predicted with the actual acre-feet 
and the percentages of normal shows predictions agreeing with the actual flows 
within 5 percent, except with regard to the flow in the East Walker River. This 
stream showed an actual flow of 82,330 acre-ft. as against 60,000 predicted. 

In part 2, Humboldt River Basin, Eastern and Southern Nevada, National Wild- 
Life Refuges, by J. E. Church and H. P. Boardman, except in the Marys River, 
capable of being influenced from very little to as much as 25 percent by a relatively 
high water table, the predicted stream flows ranged from 83 to 99 percent of normal. 
The Marys River figure, allowance being made for the wide possible variation in 
the effect of the water table, is given as from 65 to 90 percent. 

Some field applications of water transmissibility and storage coefficients, 

R. G. Kazmann (Agr. Engin., 25 (1944), No. 8, pp. 299-300, 304, Ulus. 1). —The 
author shows the manner in which these coefficients can be applied to field condi¬ 
tions and the practical results which may be reasonably expected. He defines the 
coefficient of storage as the quantity of water, in cubic feet, yielded from each 
vertical column of the aquifer with a base of 1 sq. ft. as a result of a drop of 
1 ft. in water level, and the coefficient of transmissibility as the coefficient of 
permeability multiplied by the thickness of the formation in feet. As an illustration 
of the practical use of these data he discusses three examples of the application of 
such coefficients, (1) to determine the source of water supply, (2) the quantity 
to be expected from each source, and (3) the minimum yield to be expected from 
a well field under assumed conditions of operation. Additional applications of these 
coefficients include the optimum spacing of wells and the prediction of water levels 
over a long period of time to prevent obsolescence of equipment. 

Clay lining of canals proving to be relatively permanent, O. W. Israelsen 
(Farm and Home Set. {Utah Sta.], 5 (1944), No. 3, pp. 14-15, Ulus. 4). —The 
author points out that Utah has 9,000 miles of irrigation canals and ditches, of 
which less than 3 percent are lined. The 8,740 miles of unlined earth canals and 
ditches sustain seepage losses which in some cases are excessive and wasteful. 
Seepage losses not only waste water and decrease the productivity of soils by 
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causing waterlogging and alkali accumulation, they also cause settlement of canal 
banks, breaks in canals, and earth slides with great damage to canals and losses 
to irrigators. 

As remedies for seepage losses, compaction of the beds and banks of the larger 
canals by means of heavy sheeps'-foot rollers or other heavy rolling equipment can 
frequently be performed at a cost much less than that of day lining; or clay lining 
may be applied with such reduction of the loss as that from 120 ft. per year to 
0.12 ft. per year. In the experiments in which this very large loss reduction was 
effected the average loss through the clay lining was still only 0.12 ft. per year 
(average of four tests with a perimeter 12 in. in diameter and 30 in. long) in 
measurements made 3.5 yr. after the lining had been put in. It was observed, 
however, that excessive growth of moss in the canal has decreased the velocity of 
water flow and increased the depth. In some places seepage through the sandy 
banks of the canal above the clay lining had occurred, a loss caused by excessive 
water depth resulting from moss growth. Recent inspection showed that the clay 
lining that had been covered with gravel was in good condition, with minor excep¬ 
tions. Special effort to control moss, and thereby avoid excessive water depths, is 
essential to full realization of the value of the clay lining, however. 

A new irrigation sprinkler, M. A. Sharp. (Univ. Tenn.). (Agr. Engin., 25 
(1944), No. 7, p. 252, Ulus. 1 ).—The author describes a device, developed in coop¬ 
eration with the Tennessee Valley Authority, which has a capacity of 400 gal. per 
minute and is so designed as to rotate slowly and distribute water uniformly over 
an area ISO ft. square at 60 lb. pressure. By using two sprinklers, each having 
a capacity of 200 g. p. m., it is not necessary to shut off the pump while changing 
locations. A valve in the delivery pipe is used to shut off the water from one 
sprinkler while it is being moved, the other absorbing the slightly higher pressure 
thus produced. It takes one man about 6 min. to move a sprinkler to a new location, 
and for a 1-in. application they are moved every hour. Since most soils will readily 
absorb 1 in. of water in 30 min. when dry enough to need irrigation, one man 
could operate two sprinklers on a pumping unit delivering 800 g. p. m. and cover 
nearly 2 acres per hour. These sprinklers are attached to light-weight irrigation 
pipe couplings and can be connected to risers in a few seconds. 

Soil and water conservation in irrigated areas, F. Kimball. (U. S. D. A.). 

(Agr. Engin., 25 (1944), No. 8, pp. 285-289, Ulus. 3 ).—The author here presents 
a general view of the problems, methods, and some of the results of the work of 
the Soil Conservation Service in the areas of irrigation farming. The progress 
of organization into conservation districts has been rapid in the past 3 yr., a period 
within which new districts were organized to include some 3,000,000 acres of irri¬ 
gated lands. At present, approximately 255 soil conservation districts in irrigated 
areas include nearly 4,000,000 acres of irrigated lands, one-fifth of the total irri¬ 
gated acreage in the United States. 

Among other phases of the subject which are here taken up are the opportunities 
for increased food supply offered by the many small diversions serving isolated 
sections of mountain valleys and meadowlands, technical assistance in the construc¬ 
tion of diversion dams, preparation of conservation plans for individual fkrms, and 
the importance of knowledge of soil profile characteristics. 

A system for checking terraces, J. C. Wooley. (Univ. Mo.). (Agr. Engin.,25 
(1944), No. 7, pp. 260-261, Ulus. 2 ).—The system described consists of a graph 
sheet ruled vertically in divisions representing 50-ft. distances along the terrace 
and horizontally representing rod readings in feet and tenths, together with dotted 
lines showing the correct grade at all points and correct heights of the terrace 
ridge for slight, medium, and steep slope. Rod readings are to be plotted upon 
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the chart, and the resulting irregular line upon inverting the chart will constitute 
a profile of the terrace and will indicate all corrections needed. The author points 
out that the statement is often made that “ponds will do no harm; they will soon 
silt in and bring the terrace to grade.” Years of experience have proved that there 
is usually so little soil movement between terraces that the ponds will be there 
for a decade unless something is done to correct the grade; and that if there is 
appreciable soil movement between terraces, the deltas built in the channel are 
more often the cause of ponding than a remedy for it. 

A method of approach to farm power studies, H. H. Stippler. (U. S. D. A.). 
(Agr, Engin.j 25 (1944)^ No. 7, pp. 255-259, Ulus. 1 ).—The author points out that 
comparison of the production requirements as between one area and another or one 
crop and another is incomplete if labor requirements only are compared, since differ¬ 
ences in mechanized or animal power used may alter the labor requirement within 
wide limits. Differences among types and sizes of both animal ^and mechanical 
power units make a determination of power used somewhat difficult, but the follow¬ 
ing method is suggested: (1) Calculate the total energy requirements for a specific 
time period from the drawbar pull of an implement (ascertained from tests if 
possible) and the average speed at which the particular operation is usually per¬ 
formed, (2) obtain the average time required on an acreage basis, (3) determine 
the theoretical acreage covered using width of implement, speed of operation, and 
time of application, (4) reduce the calculated acreage by the application of a 
factor which takes into consideration delays and overlapping of implements drawn 
which are unavoidable under field conditions, and (5) determine drawbar horsepower- 
hours required per acre by dividing total energy requirements as determined from 
(1) for the various operations by the acreage covered as determined in (4). These 
will serve as standards for a particular area with which power used on farms may 
be compared. The author emphasizes, among other advantages of the procedure 
outlined, that “the method of analysis suggested will bring about a clear distinction 
between ‘power’ requirements and ‘power’ consumption. Conditions that are or are 
not under the control of farm operators result in a greater -energy consumption 
on farms than is required. For this reason a clear distinction must be made 
between energy required and energy used.” 

The A. S. A. £. tractor power take-off and drawbar hitch standardization pro¬ 
gram, W. J. CouLTAS (Agr. Engin., 25 (1944), No. 8, pp. 284, 289).—Tht author 
here reports some of the work of an advisory committee on engineering of the 
Farm Equipment Institute, beginning with the submission, by various members, of 
sample safety shields for implement power lines in 1939, and including standardized 
dimensions adopted in 1941, of which the most important are stated to be the 
following: (1) 1^ in. or 1^ in. spline connection; (2) lateral dimension from 
hitch point to the rear end of the power take-off shaft, 14 in.; (3) vertical 
dimension from ground line to tractor drawbar, from 12 to 15 in.; and (4) 
vertical dimension between drawbar and power take-off shaft, from 6 to 15 in. 
For the use of new implements with old tractors or for old implements to be used 
with new tractors, conversion units listed by the American Society of Agricultural 
Engineers are recommended. 

[Beet machinery] (Idaho Sta. Bui. 255 (1944), p. 25). —Field studies of me¬ 
chanical beet harvesting equipment during the 1943 season showed that under 
favorable conditions the single-row topper, lifter, and windrowing machine could 
handle a maximum of 5.5 tons per hour. Because of inexperienced operators and 
the fact that the machines were in the development stage, however, the average 
actual operation was about 2.5 tons per hour. The rotary disk variable-cut-type 
of topper appeared to have some advantage over the fixed blade. The mechanical 
beet loader, handling 8-row windrows at the rate of a ton per minute, made it 
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possible for a single loader to handle beets from more than one topper. Some 
farm-made windrow beet loading equipment included the adaptation of the standard 
potato digger with elevator. 

The U. S. D. A. caster bean hullers^ I .F. Reed and O. A. Brown. (U. S. 
D. A.). (Agr, Engin., 25 {1944)^ No. 8, p. 290, Ulus, 2). —This new huller is 
self-contained and mounted on a trailer so that it can be transported easily and 
ready for service. A sectional view shows the arrangement of the working parts. 
The machine consists essentially of a self-contained power plant, a hopper and 
elevator unit, a vibrating feeder, a hulling unit consisting of cylinder and concave, 
and a separating unit made up of aspirator, fan, and vibrating screens. The 
.arrangement is such that the parts performing one function can be revised or- 
adjusted independently of the remainder of the machine. 

The unhulled beans are dumped into a large hopper from which an agitator 

causes a uniform flow into a cup elevator. The elevator dumps the beans onto a 

vibrating feeder which causes them to be distributed and fed uniformly to the 
cylinder. A high percentage of the beans is hulled as they pass between the 
rotating cylinder and stationary concave. The mixture of hulls, beans, and un¬ 
hulled beans is discharged into the aspirator unit where the hulls and other light 
materials are lifted out by an upward air blast and discharged through the fan 

to the rear of the huller. The beans and heavy materials fall onto the screens 

in a separating shoe. The top screen retains the unhulled beans and discharges 
them into the elevator to make the circuit over again. The good beans are 
retained on the second screen and discharged into the bagger. Cracked beans 
and small particles of heavy trash pass through this lower screen. 

The improved U. S. D. A. huller can be handled and supervised in operation by 
one man. Its capacity has been increased to between 35 and 40 bu. per hour, hut 
it can be operated with a 2;^-hp. air-cooled engine. Under normal conditions 
it cracks less than 2 percent and the shelling percentage will be above 98 percent. 
The number of light beans left in the hulled sample depends upon the adjustment 
of the aspirator. 

Controlling weeds by flame, H. T. Barr. (La. Expt. Sta.). {Agr. Engin., 25 
{1944), No. 8, pp. 291-292, Ulus. 3). —Heavy infestations with Johnson grass and 
alligator weed were successfully dealt with in sugarcane plantings by flaming 
12 times at weekly intervals from May 12, allegator weed rhizomes having been 
reduced from 10,904 to 157 lb. per acre. Flaming six times at biweekly intervals 
from the same date reduced the rhizomes to 395 lb. per acre. Fallow burning 
with present equipment requires from 1 to 1% hr. per acre, consuming 28 gal. of 
furnace oil per hour. A burner with a large hooded shield to confine the heat 
for fallow burning is now under construction. With the use of burners con¬ 
suming about V/i gal. of furnace oil or Diesel oil per hour burners set 19 in. apart, 
the flame directed to the base of the cane plant, and a speed of 2 miles per hour, 
except where very heavy weed infestation required reduction in speed to lf4 miles 
per hour, the cane was not injured and yields were as good as those of hand-hoed 
plats or better, with much saving of labor time. Similar results were obtained 
in the flaming of weed growth in cotton. 

The author finds that the flame cultivator is proving indispensable during the 
present acute labor shortage, and that most operators believe that under normal 
conditions, with adequate labor available, it will prove more efficient and economical 
than hand hoeing. 

The relation of farm structures to agriculture, D. G. Carter. (Univ. Ill.). 
{Agr. Engin., 25 {1944), No. 8, pp. 281-282, 289, Ulus. J).—This is a general 
discussion of the current and probable post-war farm building situation. The 
author holds a building rate of 2 billion dollars per year through the 10-yr. period 
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after the war to be not unlikely, since a 20 billion dollar estimate for the replace¬ 
ment cost for structures in present need of replacement is believed conservative. 
Unsuitable or inadequate buildings frequently result from use of designs prepared 
for specific situations and materials but used indiscriminately with other materials 
and in situations for which the plan was not intended; obsolete plans are still avail¬ 
able or are made so by the copying of obsolete structures; while to meet this need 
for skilled guidance of the farm construction program only about one agricultural 
engineer per State is employed on farm building research by the experiment stations 
in the North-Central region, and in the United States as a whole there is less than 
one public service worker per State trained in farm structures. The number of 
farm structures specialists in the industrial field is considered to be small in com¬ 
parison to the need and to the potential farm market. The farm building needs 
especially emphasized are (1) a better understanding of the relationship of build¬ 
ings to agricultural production and (2) more engineering and architectural design, 
basic research, and educational aid to achieve the objectives of economy, fitness, 
appearance, and efficiency, and to provide a reasonably adequate service to the 
farmer. 

[Radiant energy drying] {Idaho Sta. Bui. 255 {1944), pp. 23-24).--h. SOO-lb. 
raw product capacity dehydrator was designed and built for the use of a IQ-kw.-hr. 
unit consisting of two banks of R-40 drying lamps. Air circulation was obtained 
by using a ^-hp. motor and fan. A number of small experimental home dehydra¬ 
tors were built. Heating units used included standard brooder kits, heat lamps, 
standard Mazda lamps, and iron-wire elements. 

[Potato dehydration investigations] {Idaho Sta. Bui. 255 {1944), p. 23 ).— 
Among other numerical data here assembled are the facts that, on the basis of an 
8-month operating season, from 8,000 to 10,000 carloads of potatoes per year will 
be required by the dehydration industry of Idaho; and that two typical plants 
operating on a raw product input of 70,000 and 85,000 lb. of potatoes daily showed 
a kilowatt-hour requirement of 2.08 per 100 lb. and 1.06 per 100 lb., respectively 
for the over-all plant use. 

[New storages for increased potato crops] {Idaho Sta. Bid. 255 {1944), p. 
24 ).—The majority of the new storages were of the underground or cellar type 
with a total capacity of 9,600 cars. Storages built in connection with some of the 
dehydration plants were of the above-ground type, however (capacity, 1,400 cars). 
The improvement in trackside and farm storage facilities aided greatly the handling 
of the 1943 crop, which was the largest in the history of the State. In a field trial 
of the methods of waterproofing earth-covered storages with the use of bentonite 
and layers of mildew-proof paper, the techniques for these waterproofing materials 
included the use of drainage layers between the earth covering and the waterproofed 
section. 

The loss of moisture and shriveling in apples in storage, D. Comin, W. Jun- 
NiLA, and C. W. Ellenwood {Ohio Sta. Bimo. Bui. 230 {1944), pp. 246-251 ).— 
A blower-cooled storage showed less shriveling of apples, as indicated by moisture 
loss by weighing and by observation of the fruits through the storage period, pro¬ 
vided that a relative humidity of from 85 to 90 percent was maintained, than did 
a storage with gravity air movement only. The air velocity throughout most of 
the storage equipped with forced-air or blower fans was of the order of 10 to 20 
ft. per minute at from 7 to 12 ft. from the grille face and was usually much less 
(from 0 to 10 f. p. m.) in most other parts of the storage. The transpiration of 
apples was increased only slightly by air moving at velocities of from 400 to 900 
f. p. m. when the relative humidity was maintained at a high level. 

The fruit kept somewhat better in the center of the stacks than on the floor or 
on the top layer of the stacks, a result attributed to the higher^ relative humidity 
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prevailing within the stacks of fruit. The authors did not find any value in coating 
the inside of apple crates to prevent moisture loss from the fruits to the crates nor 
any value in covering the concrete floor to prevent absorption of moisture by the 
floor from the crates and from the fruit. There was an advantage in wetting the 
crates before placing them in storage to reduce their absorption of moisture from 

the air. As much as 600 gal. of water may be absorbed from the air of the storage 

by 10,000 1-bu. slatted crates during the early part of the storage period. 

AGRICULTURAL ECONOMICS 

[Papers and notes on agricultural economics] {Jour. Farm Econ., 26 (1944), 
No. 3, pp. 435-600-^r, Ulus. 4). —Included are the following papers: Changes in 
Income Distribution in Agriculture With Special Reference to Technological 

Progress, by E. O. Heady (pp. 435-447) (Iowa Expt. Sta.) ; A Philosophy of 
Agricultural Adjustment, With Particular Reference to the Southeast, by R. W. 
Harrison (pp. 443-460), and The Problem of Post-War Land Settlement and 
Agricultural Production, by A. T. M. Lee (pp. 461-475) (both U. S. D. A.) ; 
Changing Emphases in Agricultural Price Control Programs, by G. Shepherd 

(pp. 476-502) '(Iowa Expt. Sta.); Farm Management Research Needs in New 
England, by H. Woodworth (pp. 503-513) (Univ. N. H.); Fuller Annual Employ- 
n)ent of Farm Labor, by R. J. Smith (pp. 514-528) (Univ. Calif.) ; The Family 
Farm, by O. R. Johnson (pp. 529-548), and A Post War Program for American 
Agriculture, by C. H. Hammar (pp. 549-562) (both Univ. Mo.). The notes 
include: A Study of Farm Labor in Two Years of War, by W. H. Pine 
(pp. 563-565) (Kans. Expt. Sta. et al.) ; Production Functions Derived From 
Farm Records, by G. Tintner and O. H. Brownlee (pp. 566-571) (Iowa Sta.); 
and The Relation of Wages to Net Farm Income, 1929-42 and 1939-42, by 
J. D. Black (pp. 572-578). 

[Investigations in agricultural economics by the Idaho station] (IdahoSta. 
Bui. 255 (1944), pp. 32-36). —A study (pp. 32-33) of business records of 72 farms 
in the Palouse area in 1942 compares the investments, sources of receipts, expenses, 
labor income, land ownership, etc., on the farms engaged in the following major 
enterprises: Peas and small grain; small grain; peas, small grain, and livestock; 
small grain and livestock; and small grain, some peas, and at least 20 percent or 
more of acreage in canyon pasture land. Another study (pp. 35-36) of the labor 
requirements of southwestern Idaho shows the requirements by months for the 
major crops. 

[InveBtigations in agricultural economics by the Ohio Station] (Ohio Sta. 
Bimo. Bui. 230 (1944), pp. 233-234, 252). —The usual table of index numbers of 
production, prices, and income, by J. 1. Falconer, is brought down through June 
1944. An article. The Farmer-Owned Elevators of Ohio, by B. A. Wallace and 
Falconer (pp. 233-234), summarizes some of the findings in Bulletin 650 (E. S. R., 
92, p. 131). 

Current Farm Economics, [August 1944] (Cur. Farm Econ. [Oklahoma Sta.], 
17 (1944), No. 4, pp. 99-123-\-, Ulus. 3). —In addition to the usual review of the 
agricultural situation and the tables of prices and price indexes, articles by.G. P. 
Collins arc included on Prices Received by Oklahoma Farmers and Those of 
Other States (pp. 106-114), in which it was found the prices received by Oklahoma 
farmers rank high compared with other States over a period of years, and on 
Milk Price and Feed Price Relationships in Oklahoma (pp. 115-123) with tables 
showing for 12 counties by months, November 1943-April 1944, the prices received, 
milk-feed price ratios, milk price on a butterfat basis and butter fat-feed ratio for 
producers; the wholesale and retail milk prices and milk-feed price ratio for the 
producer-distributor; and the cost of the dairy grain ration. 
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[Papers bearing on agricultural economics] (Canad. Jour, Econ. and Polit. 
Sci,, 10 {1944), No. 3, pp. 298-342). —The following papers having more or less 
direct application to agricultural economics were presented at the annual meeting 
of the Canadian Political Science Association, June 1-2, 1944, at'McGill University, 
Montreal: Two Conditions Necessary for Economic Progress in Agriculture, by 
T. W. Schultz (pp. 298-311); Some Aspects of Canada's Post-War Export 
Problem, by F. A. Knox (pp. 312-327) ; and Some Aspects of the Problem of 
Full Employment, by J. R. Beattie (pp. 328-342). 

Shall I be a farmer? P. V. Maris (U. S. Dept. Agr., 1944, AW 1-105, pp. 
34-\-). —This booklet was prepared under the auspices of the Ipterbureau Commit¬ 
tee on Post-war Programs for members of the armed forces. The several sec¬ 
tions deal with the dream and the real farm, whether to farm or not, kinds of 
farms, where to farm, how to get started in farming, the costs in starting, where 
to obtain funds, estimates of income and expenses, veterans with pensionable 
disabilities, and how to get more information about farming. 

Agricultural income, E. H. Sexauer et al. {Washington 6, D. C., Chamber 
Com. U. S., 1944, pp. 40, Ulus. 12). —A report with recommendations of the Agri¬ 
cultural Department Committee of the Chamber of Commerce of the United States. 
It discusses the total and per farm income; the geographic variations, sources, 
factors affecting it; and the expenses of production and net income total and per 
person on farms. 

Food subsidies and inflation control, D. G. Johnson and O. H. Brownlee 
{Wartime Farm attd Food Policy Pam. 10 {1944), pp. 5.?-f ).—This tenth bulletin 
in a series of pamphlets of the Iowa State College Press (E. S. R., 89, p. 740) dis¬ 
cusses inflation control as an objective of wartime economic organization, the eco¬ 
nomic framework within which wartime objectives are to be attained, alternatives 
in inflation control, subsidies and general price stabilization, and ethical .and political 
arguments on the subsidy issue. 

Agricultural trends in the Connecticut Valley region of Massachusetts, 180D- 
1900, M. R. Pabst {Smith Col. Studies in Hist., 26 {1940-41), No. 1-4, pp. 138-\-, 
Ulus. 10). —This thesis for the degree of doctor of philosophy at Columbia Uni¬ 
versity is based on a six-town sample. The several chapters deal with the problem; 
the valley in the early part of the period; the hill, the lowland, and the industrial 
towns; and the towns and the valley. Appendixes describe the general farm in the 
valley and include data on crops in Franklin, Hampden, and Hampshire Counties. 

Agricultural production and types of farming in Minnesota, S. A. Engenk 
and G. A. Pond. (Coop. U. S. D. A.). {Minnesota Sta. Bui. 347, Sup. rev. 
(1944), pp. 28, Ulus. 1). —A revised edition (E. S. R., 83, p. 690). 

Farm size in relation to land use, yields, volume, and value of production, 
and total nutrients, Overton County, Tennessee, H. J. Bonser (Tennessee Sta ., 
Agr. Econ. and Rural Social. Dept. Monog. 173 (1944), pp. Ulus. 35 ).—“Find¬ 
ings in this report are based on land use data from 2,067 farm application forms 
for participation in county AAA programs; on crop yields reported for 131 sample 
farms, in 1936, adjusted to county averages reported in U. S. census; and on price 
estimates for that district by the Federal and State crop and livestock reporting 
service.” 

Variations in production per farm and per worker in Missouri, 1939, H. M. 

Haag (Missouri Agr. Col. Ext. Manual 34 (1944), pp. 24, Ulus. 7). —The produc¬ 
tion per farm per worker, per worker employed, and per $1,000 of capital; the 
distribution of farms according to value of production; the number of workers on 
farms; and the changes in population from 1940 to 1943 are discussed. 
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Making the most use of farm labor, S. C. Mayo {Res, and Farming [North 
Carolina 2 (1944), Prog. Rpt. 1, pp. 8, 10). —This material was erroneously 
abstracted as from the Colorado Station (E. S. R., 91, p. 757). 

An economic study of land settlement in the Albertville-Garrick area of 
northern Saskatchewan, 1941, E. C. Hope and R. A. Stutt (Ottawa: Canada 
Dept. Agr., Market. Serv., 1944, pp. J2+).— A multilith report by the Canada 
Department of Agriculture <and the University of Saskatchewan. The area, the 
people, net worth of farmers, types of farming, factors affecting settlers' income, 
farm family cash expenditures, nonfarm sources of income, fertility of soil types, 
costs and progress in clearing and breaking land, and factors affecting settlers’ 
progress are described and discussed. 

Suggested adjustments in Kansas agriculture for 1945, J. A. Hodges et al. 
(Coop. U. S. D. A.). (Kansas Sia., Agr. Econ. Rpt. 24 (1944), pp. 47-\-, Ulus. 1). 
—The agricultural situation in Kansas, the level of production recommended for 
1945, and the pattern—crop acreages and yields, livestock number and production, 
and the livestock-feed balance—the obstacles to production, and the difficulties of 
achieving the recommended pattern of production are discussed. 

Production adjustments in Kansas agriculture during the demobilization 
period (1945), J. A. Hodges et al. (Coop. U. S. D. A.). (Kansas Sta., Agr. 
licon. Rpt. 21 (1944), pp. 12-\-). —The agricultural situation in Kansas, the level 
and pattern of production, and the factors and policies needed to obtain the recom¬ 
mended levels are discussed. 

Facts on farm tenancy in Kansas, H. Howe. (Coop. U. S. D. A.). (Kan¬ 
sas Sta., Agr. Econ. Rpt. 20 (1943), pp. Ulus. 7). —The number of farms 
operated under different types of tenure, land operated under lease, value of farm 
real estate not belonging to operators, changes in tenure status, and the individual 
and the corporation landlord are discussed and forms of different types of leases 
included. The report supplements Bulletin 303, Farm Tenure Law in Kansas 
(E. S. R., 88, p. 399) ; Circular 213, The Stock-Share Lease (E. S. R., 88, p. 399) ; 
and Agricultural Economics Report 17, Corporations as Landlords of Kansas Farms 
(E. S. R., 89, p. 123). 

Putting dairying on a war footing, O. H. Brownlee. (Iowa Expt. Sta.). 
(Wartime Farm and Food Policy Pam. 5, rev. (1944), pp. 64-\-). —This bulletin 
of the series noted (E. S. R., 89, p. 740) “is a review of prospective supplies and 
demands for dairy products in 1944 together with an appraisal of some of the 
national policies which could be followed in meeting the problems growing out of 
the dairy situation.” It discusses the nature of the problem, the kinds of adjust¬ 
ments that might be encouraged and means for doing so, the improvement of milk 
utilization and measures needed for such improvement, and the wartime adjust¬ 
ments in consumption of dairy products. Utilization including alternatives for milk, 
cream, and butter, and rationing; and some post-war implications of wartime develop¬ 
ments in the dairy industry are also discussed. The appendix includes tables deal¬ 
ing with the relative efficiencies of dairy cattle, beef cattle, hogs, lambs, and chickens 
in converting feed into edible protein, food energy, and carbohydrate equivalent. 

Bibliography on the poultry industry in countries other than Canada and 
the United States, H. E. Hennefrund (U. S. Dept. Agr., Libr. List 12 (1944), 
pp. 113). —“This bibliography relates mainly to the economic and administrative 
aspects of the poultry industry in countries other than Canada and the United 
States, 1900 to date. References on the overseas territories and possessions of the 
United States are included. Legislation, egg-laying contests, advice to producers, 
and studies of poultry diseases not specifically related to conditions in the country 
have been omitted. Numerous references to publications containing statistical mate¬ 
rial have been included, but no attempt has been made to examine the official statis- 
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tical reports and yearbooks of the various foreign governments. Items are arranged 
alphabetically by country; those dealing with more than one country are listed in 
the general and continental sections. The index brings together all the material on 
each country.” 

Livestock numbers in Utah, D. A. .Broadbent {Farm and Home Sci. [Utah 
S'to.], 5 (1944), No. 3, pp. 1-2, 18-20, Ulus. 2). —Charts and tables are included 
and discussed showing the numbers of livestock on farms, 1867-1944. 

Livestock in continental Europe during World War II, H. C. Farnsworth 
(Food Res. Inst. [Stanford Uiiiv.], War-Peace Pam. 6 (1944), pp. 63-\~, Ulus. 6). 
—The pre-war production and trade in major food animals, the shortage of feed 
and possibilities of adjustment, and the wartime changes in animal numbers and 
productivity are analyzed. The conditions in the several countries are discussed. 

The numbers of cattle, sheep, and horses in continental Europe, exclusive of the 
Union of Soviet Socialist Republics, declined moderately and those of pigs and 
poultry sharply during the period 1939-43, the losses being approximately 7 percent, 
7 (not given for horses), 30, and 20 percent, respectively, from the pre-war years 
to 1942-43. Production of concentrates and livestock products declined more than 
the number of animals. Declines were greatest in the Low Countries and Norway, 
were heavy in Germany, Austria, France, and Switzerland, and least in Hungary, 
Rumania, Bulgaria, Portugal, Spain, Italy, and Czechoslovakia, countries normally 
or practically self-sufficient as to grain production. Within a few weeks after the 
close of the war, substantial shipments from overseas countries of fats and smaller 
amounts of canned and dried milk and meat will be needed. 

Foreign Agriculture, [September 1944] (U. S. Dept. Agr., Foreign Agr., S 
(1944), No. 9, pp. 193-212, Ulus. 3). —^An article entitled Trends in Foreign Agri¬ 
cultural Policies, by L. A. Wheeler (pp. 195-198), describes the developments of 
the agricultural policies of the British Empire, Latin America, and other countries, 
and their significance. An article on the Agriculture of Nicaragua, by K. H. 
Wylie (pp. 199-212), describes the physical and economic characteristics, develop¬ 
ment and present status of agriculture. Government policies affecting agriculture, 
and the effect of the war on Nicaraguan agriculture. 

The Hot Springs resolutions and their bearings on British agriculture, J. 

Russell (Scot. Jour. Agr., 25 (1944), No. 1, pp. 1-8). —A discussion of the reso¬ 
lutions of the United Nations Conference on Food and Agriculture held at Hot 
Springs, Va., May 18~June 3, 1943 (E. S. R., 89, pp. 739, 755). 

Land reform in Puerto Rico, S. L. Descartes (Jour. Land and Public Util 
Econ., 19 (1943), No. 4, pp. 397-417 ).—Land reform in Puerto Rico has affected a 
perceptible but not considerable area of farmland. The activities of all public 
land reform agencies, plus one privately sponsored project, have resulted in the 
acquisition for distribution or in the supervised redistribution of about 108,000 
cuerdas (104,868 acres), or 5.7 percent of the total area in farms reported by the 
1940 Census. Of large estates belonging to sugar companies or related interests, 
35,000 cuerdas have been included in the program. This constitutes 8.8 percent 
of the estimated 400,(XX) cuerdas operated by sugar companies and related interests 
in 1934-35 before the programs affecting these landholders were started. 

Land reform commenced in Puerto Rico very modestly in 1921, with the 
establishment of the Insular Homestead Commission, which agency purchased 
farms usually from private persons, in most cases located in interior areas of 
medium and low productivity, divided them into small farms, and assigned them 
to agricultural laborers either on a rental basis or on the basis of gradual acquisi¬ 
tion through the amortization of the value of the farm. This commission estab¬ 
lished 2,074 farms aggregating a total of 24,000 cuerdas. 
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The Puerto Rico Reconstruction Administration was set up by the Federal 
Government in 1935, and to June 30, 1943, had created 995 farms and 10,026 sub¬ 
sistence farms, redistributing a total area amounting to over 44,000 cuerdas. 

In 1938 the Farm Ownership Program, known as the Tenant Purchase Program, 
of the Farm Security Administration was extended to the Island. From then to 
the present that agency has created 491 farms, each capable of sustaining a 
family at a satisfactory level of living. The land area involved aggregates 17,800 
cuerdas. In 1941 the Insular Legislature enacted legislation which created a 
public instrumentality to carry out the long-desired enforcement and implementa¬ 
tion of the prohibition on corporations to operate land in excess of 500 acres 
imposed by the Congress of the United States. 

A summary and appraisal of Texas real property tax laws, W. R. Parks, 
L. P. Gabbard, and H. C. Bradshaw. (Coop. U. S. D. A.). {Texas Sta. Bid. 
645 {1944), pp. 37). —The legislation in effect at the end of the calendar year 
1944 with citations is outlined. Included are the laws on property subject to tax, 
taxing units and tax officials, assessment, payment of current taxes, and collection 
of delinquent taxes. A final section appraises the legislation and makes sugges¬ 
tions for improvement. 

Purchasing in Texas counties, H. C. Bradshaw and E. J. Hervey {Texas 
Sta. Bui. 653 {1944), pp. 16). —Detailed examinations in 4 counties were made of 
purchasing records, including analysis of bids and use of and compliance with 
specifications for road, bridge, and general purchases, and less detailed examina¬ 
tion in 10 other counties. Good purchasing practices are discussed and the 
practices in the several counties described. Purchasing in small counties is also 
discussed. 

The use of good practices in the counties studied reduced the costs of materials, 
supplies, and equipment and the annual expenditures 15 to 20 percent. If equally 
good practices were used by all counties of the State, it is estimated that the total 

saving would be 5 to 6 million dollars, of which about 3^4 million would result 

from reduced unit costs and the remainder from a reduction in the total amounts 

of materials used. The savings would be approximately 10 percent of the total 

annual costs of county government. 

Changes in milk collection situation, Knoxville milk shed, 1943 to 1944, B. H. 

Luebke and C. C. Mantle {Tennessee Sta., Agr. Econ. and Rural Social. Dept. 
Monog. 174 {1944), pp. 25-t-, Ulus. 11). —This monograph supplements Monograph 
162 (E. S. R.. 90, p. 700). 

Increasing the market outlets for Louisiana winter vegetables through mixed 
shipments, P. T. Ecton {Louisiana Sta. Bui. 382 {1944), pp. 15, Ulus. 5).—Data 
as to the contents of mixed car and truck shipments were obtained from railway 
waybills and inspection certificates for truckloads. The number, content, and 
destination of single-product and mixed shipments are analyzed and the disad¬ 
vantages and advantages of mixed shipments discussed. 

The chief disadvantages were: Orders must be received before loading; costs 
of assembling and loading are higher; movement of mixed cars confuse market 
information, as contents are not reported by the crop reporting service; the time 
of peaks of quality of different vegetables vary; and the diversion of shipments is 
difficult. Among the advantages are: Direct shipments to smaller towns, costs to 
smaller cities lowered as cartage and rehandling at terminal markets is saved, 
shipments can be handled in terminal markets more quickly by smaller brokers, 
new vegetables can be introduced more easily, carlot volume can be obtained more 
easily at the beginning and end of the seasons, and the risk of price declines is 
spread. 
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Florida farm prices, A. H. Spurlock and C. V. Noble {Florida Sta, Bui. 399 
{1944), pp, 106, Ulus. 20). —Tables and charts usually covering the period 1909-44 
are included and discussed, showing annual or monthly prices, or both, for dif¬ 
ferent farm products or groups of products, indexes of purchasing power of 
products or groups of products, prices paid and received by farmers in the United 
States, Florida farm real estate values and taxes, freight rates, wages, etc. Com¬ 
parisons are made of the prices of farm products in Florida with those for the 
United States, California, North Dakota, Iowa, Alabama, Pennsylvania, and Wis¬ 
consin. The method used in computing the indexes for Florida is described. 

Livestock prices at New Orleans stockyards, Arabi, Louisiana, 1925-43, 
J. M. Baker {Louisiana Sta., Agr. Econ. Mimeog. Cir. No. 40 {1944), pp. 41-\-, 
Ulus. 16). —Yearly and monthly prices are included for different kinds of cattle, 
hogs, sheep, and lambs. 

Trends in prices of purebred cattle, A. A. Dowell {Minnesota Sta. Bui. 380 
{1944), pp. 16, Ulus, 10). —Using data from Crops and Markets and U. S. D. A. 
Statistical Bulletin 20 (E. S. R., 58, p. 81), breeder associations and their journals, 
and other sources, a series of weighted averages of prices were constructed for 
two breeds of beef and four breeds of purebred dairy cattle. The long-time 
trends. First and Second War prices, variations within years, prices of males and 
females, factors affecting the prices, and future prospects are discussed. 

General trends for purebred beef and dairy cattle were similar. The prices for 
beef cattle had a much greater fluctuation than those for dairy cattle, rising much 
higher in the World War I boom and falling much lower during the depression 
of the early 30’s. There was a tendency for the rise to begin a year earlier. The 
indexes for purebred dairy cattle follow those of butter quite closely for the 
period 1916-42 except from 1923-28 when they were considerably higher. The 
relationships with milk cow, farm real estate, and wholesale prices were less close. 

Year book of agricultural co-operation, 1943-44, edited by The Horace 
Plunkett Foundation {Manchester: Co-operative Wholesale Society, 1944, pp. 
298, Ulus. 1). —Included are the following papers presented to the British Associa¬ 
tion Conference on Co-operative Systems in European Agriculture held at London, 
April 1943: Co-operation in European Agriculture, by E. J. Russell (pp. 19-25); 
The Co-oi>erative Supply of Agricultural Requirements in England, by J. W. Hewitt 
(pp. 26-30); Agricultural Co-operation in the Crofting Counties of Scotland, by 
C. J, M. Cadzow (pp. 31-36) ; Co-operation in Ireland, by M. Digby (pp. 37-42) ; 
Systems of Agricultural Co-operation in Pre-war France and Their Post-war 
Expansion, by A. Dulin (pp. 43-51); Agricultural Co-operation in Belgium, by 
L. Borremans (pp. 52-55) ; Agricultural Co-operation in Switzerland, by E. Feisst 
(pp. 56-62); Co-operative Systems of European Agriculture—Northern Countries; 
Holland, Denmark, Norway, Sweden, and also Poland, by C. R. Fay (pp. 63-69) ; 
Denmark, by P. A. Moltesen (pp. 70-74) ; Agricultural Co-operation in Poland, 
by S. Krolikowski (pp. 75-79) ; Some Aspects of the Agricultural Co-operative 
Systems in Norway, by A. Fjelstad (pp. 80-86) ; Co-operative Systems in Dutch 
Agriculture, by B. Gerritzen (pp. 87-93) ; The Emergency Distribution of Food, 
by J. McFadyen (pp. 94-98) ; Co-operation in Europe and Post-war Reconstruc¬ 
tion, by R. A. Palmer (pp. 99-109) ; The Nutritional Aspect in the Emergency 
Distribution of Food, by M. Pyke (pp. 110-111) ; The Co-operatives’ Part in Food 
Distribution, by M. J. Kwapinski (pp. 112-115) ; Co-operation and Emergency 
FckkI Distribution in Czechoslovakia, by R. Kreisky (pp. 116-120) ; Conditions of 
Agricultural Co-operation in Yugoslavia and the Chances for a Co-operative Sys¬ 
tem, by R. Bicanic (pp, 121-133) ; Agricultural Co-operation in Czechoslovakia, by 
F. Hodza (pp. 134-142) ; Agricultural Co-operation in Greece, by G. Poly- 
chroniades (pp. 143-153); and Soviet Agricultural Co-operation, by N. Barou 
(pp. 154-160). 
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Also included are the following papers and comments: Agricultural Co-operation 
in the United States, by J. G. Knapp (pp. 161-188) (U. S. D. A.) ; Canada—The 
Prairie Provinces, by J. T. Hull (pp. 189-202); Impressions of Agricultural 
Co-operation in England, by J. McFadyen (pp. 203-205) ; Agricultural Co-opera¬ 
tion in England, 1941-43, by H. A. Izant (pp. 206-213) ; Agricultural Co-operation 
in Ireland, by H, F. Norman (pp. 214-223) ; The Coming of Age of the Welsh 
Agricultural Organisation Society (1922-43), by R. O. Rowlands (pp. 224-237) ; 
Co-operative Progress in Western Australia, by T. H. Bath (pp. 238-241) ; Co¬ 
operation in Nigeria, by W. J. W. Cheesman (pp. 242-247) ; Cyprus (pp. 248-252) ; 
The Co-operative Movement in Palestine During the War, 1939-43, by H. Viteles 
(pp. 253-275) ; Entr'acte in Malaya, by A. Cavendish (pp. 276-278) ; Co-operation 
in the Dutch East Indies, by J. S. Furnivall (pp. 279-281) ; Agricultural Education, 
by H. G. Fay (pp. 282-288) ; and Co-operation, Relief, and Reconstruction, by 
M. Digby (pp. 289-298). 

Handbook on major regional farm supply purchasing cooperatives, 1942 and 
1943, J. G. Knapp (U. S. Dept. Agr., Farm Credit Admin., Misc. Rpt. 73 (1944), 
pp. 53+, Ulus. 1). —“This handbook is designed to present concise, comparable 
information for each of the 17 major regional farm supply purchasing cooperatives 
in the United States, for their fiscal years ending in 1942 and in 1943 (part I), 
and to combine and analyze such information as a means of showing the character 
and significance of these associations as a group (part II).“ 

Significance of the patronage dividend as applied by cooperative cotton gin 
associations, W. E. Paulson and R. T. Baggett. (Coop. U. S. D. A.). (Texas 
Sta. Bui. 649 (1944), pp. 30). —The sources and disposal of profits, the objectives 
of patronage dividends and the problems of determining equitable patronage divi¬ 
dends due to the several types of business conducted by a gin, and the profit and 
non-profit aspects are discussed. The running bale, lint cotton, seed cotton, and 
departmental and semi-departmental plans of computing dividends are described 
and the equitableness of each discussed. The methods of computing dividends 
used by three associations are discussed and compared. Exhibits include letters 
of two former managers on the development of a departmental dividend plan and 
forms used by four associations in patronage dividends to association members. 

Farmers' cooperatives and the Federal income tax statutes, K. B. Gardner 
(U. S. Dept. Agr., Farm Credit Admin., Misc. Rpt. 75 (1944), pp. 14). —The 
requirements for exemption and proof of exemption are described. Brief state¬ 
ment is made regarding the exemption from other Federal taxes. 

RURAL SOCIOLOGY 

Bibliography of the Department of Rural Sociology, Cornell University. 

W. A. Anderson (N. Y. State Col Agr., Cornell Univ., Dept. Rural SocioL Mimeog. 
Bui 15 (1944), pp. 24-\-). —This is a list of the publications in the field of rural 
sociology by members of the staff at Cornell University. It is presented by authors 
and by subjects. 

Some efforts of rural sociology in the present war, O. Leonard. (U. S. 
D. A.). (Rural Social, 9 (1944), No. 2, pp. 142-151, Ulus. 2; Span, ahs., p.l42).— 
Demands ushered in by the war upon governmental administrative personnel have 
brought about an increased realization of the existence and importance of many 
social facts upon which efficient and effective mobilization of rural people for con¬ 
certed action must depend. A recent experience in the establishment and studies of 
an organization purporting to reach every rural family in the States of New Mexico 
and Utah demonstrated this recognition, since the organization progressed more 
rapidly and functioned more satisfactorily where natural groupings or existing pat¬ 
terns of association, locally established leaders, and attitudes and values of the 
people being mobilized were recognized and utilized. 
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The neighborhood as a unit of action in rural programs, B. Ryan. (Iowa 
State CoL). {Rural Social., 9 {1944), No. 1, pp. ZT’-SS; Span, abs., p. 27), —It is 
suggested that our concept of the strong neighborhood has been given an unduly 
idyllic emphasis, and that the appropriateness of this unit for action programs has 
been diminishing rapidly due to the secular trend in American rural life. Further 
evaluation, however, may lead us away from the utilization of familistic spatial 
groups toward more functional grouping in the organization of secular rural pro¬ 
grams. The paper is followed by a discussion by R. Heberle (pp. 35-36) (La. State 
Univ.), with a rejoinder by Ryan (pp. 36-37). 

Developing local leadership in agriculture’s war effort, T. W. Longmore and 
T. G. Standing. (U. S. D. A.). {Rural Social., 9 {1944), No. 1, pp. 44-49; 
Span, abs., p. 44). —It is maintained that effective leadership should not be im¬ 
planted from without but rather emerged within the natural neighborhood and 
community. A functional leader who is not an independent factor in the chain of 
social causation should secure a natural setting where he could maintain a directive 
and personal relationship with his people and strive to meet the felt needs of his 
group. 

Postwar planning at the community level, W. E. Grimes {Kansas Sta. Cir. 
225 {1944), pp. 10). —This publication discusses the community’s goal, the strength¬ 
ening of established industries, the establishment of new industries, homemaking, 
and the relation of agriculture to the community. 

Selected social factors affecting participation of farmers in agricultural ex¬ 
tension work, C. R. Hoffer {Michigan Sta. Spec. Bui. 331 {1944), pp. 39, Ulus. 
3). —In this second study (E. S. R., 86, p. 412), it was found that participation on 
an individual basis is positively associated with participation in groups. Hence, 
these types of participation are supplementary rather than competitive. A county 
agricultural agent who is successful in having participation on a group basis may 
expect also an increase in participation on an individual basis. 4-H Club activities 
were related positively to adult activities in the extension program, but a relatively 
small amount of emphasis was given to this work by some county agricultural 
agents. 

A considerable amount of variation in participation on the part of farm people 
was found among the different counties of the State. There was evidence that the 
type of program sponsored by the county agricultural agent was important in this 
connection, for if a program emphasized meetings and other activities which encour¬ 
aged participation the rating was higher than in a county where the agent worked 
for some other objective. Also, the effort an agent puts forth to obtain participation 
was an important, but not a determining influence. Socio-economic factors, 
especially nativity of the farm population, percentage of farm ownership, and 
percentage of farmers doing business with or through cooperative organizations 
were positively related to participation. Certain other factors, such as education 
of the farm population, percentage of first-class land in a county, and ownership 
of an automobile did not show a positive relationship with participation. The study 
provides also a rating scale for participation and one for effort as well as an 
expectancy rating of the response farm people in each county are likely to make 
to the extension program. It is stated that “these may be useful to agricultural 
agents and other extension workers in planning and evaluating their work.” 

Village growth and decline, 1930-1940, E. deS. Brunner and T. L. Smith 
{Rural Social., 9 {1944), No. 2, pp. 103-115; Span, abs., p. 103). —In every popula¬ 
tion group studied except those with less than 250 population, over two-fifths of 
the villages gained or lost less than 10 percent between 1930 and 1940. Fifty percent 
more places gained up to 10 percent as lost up to that proportion. There was little 
variation in the proportion of each size group villages above 250 gaining specified 
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percentages. The recent data on village population behavior suggest the hypothesis 
that there may be emerging in the United States two distinct types of service centers 
for the rural population. One of these is the traditional type of service station vil¬ 
lage. The other is the ^‘market town” of 2,500 to 10,000 or even larger population, 
which though less rural than formerly extends the number and enlarges the scope 
of its services to the farming population as it grows. 

Socio-economic evolution in a timbered area in northern Michigan (a case 
study of Cheboygan, Michigan, 1899-1940), D. L. Gibson {Michigan Sta. Tech. 
Bui. 193 {1944)^ pp. 76, Ulus. 12 ).—The author dicsusses the history of Cheboygan 
as a boom town in 1890, and especially what happened after 1900 when the lumber 
industry began to decline in the area. 

Problems of rural society in Brazil, A. Carneiro Lead {Rural Social, 9 {1944), 
No. 2, pp. 170-177; Span, abs., p. 170). —Brazil, a country of great territorial 
extension and low density of population, is depicted as the first great experiment at 
building a civilization in the Tropics. Erroneously most of the difficulties and set¬ 
backs have been attributed to climate and race, but there are no uninhabitable areas 
on the earth and the degeneration of supposedly superior racial types indicates that 
the problem is cultural. With proper housing, diet, and sanitation it is maintained 
that man can develop all of Brazil. Brazilians themselves are the moving forces 
in the development of the nation’s civilization. 

The plight of education in rural Panama, O. Hooper, trans. by E. Moore 
{Rural Social, 9 {1944), No. 1, pp. 50-56; Span, abs., p. 50 ).—Although 67 per¬ 
cent of Panama’s population are not industrialized, all existing school systems have 
been set up for people living in a money economy. As a consequence, the country 
children acquire little useful knowledge by attending the few schools which are 
available. Pieces of necessary information are gathered here and there, such as 
essential knowledge from parents; many things from actual experience; and further 
contributions from contacts with other country people and with visitors from the 
outside world. If the Panamanian school system is to be effective for the great 
bulk of rural population, it is argued that its methods must be revised to meet the 
daily needs of the farmers. 

The educational preparation of Louisiana’s farm people {Louisiana Sia. Rpt. 
1942, pp. 105-106 ).—It is stated that Louisiana’s farmers have far less formal 
education than has been provided to the village, suburban, and urban portions of the 
State’s population. The median number of years of schooling secured by the native 
white population resident on farms is only 6.3, while in rural nonfarm areas the 
comparable figure is 8.1, and in urban areas 9.1. Among Negroes the median years 
of schooling increases from 2.8 on the farms to 3.5 in rural nonfarm areas, to 5.2 
in urban districts. Both the white rural-farm population and the Negro rural-farm 
population of Louisiana are exceeded by all other States as to average amount of 
schooling obtained. 

Migration: A problem of Utah youth, J. A. Geddes. (Coop. U. S. D. A.). 
{Farm and Home Sci. [Utah Sta.], 5 {1944), No. 3, pp. 9, 17--18, Ulus, i).—The 
author concludes that although war conditions have changed employment oppor¬ 
tunities in the State, peacetime conditions may bring back many of the population 
problems existent before the war. 

Military service and migration to industry as factors in the labor shortages 
in the Sugar Cane Belt since 1940 {Louisiana Sta. Rpt. 1943, p. 104 ).—Since 
most whites in this area, even when living in the open country, are classified as 
nonfarm, they have not been eligible for agricultural deferent. Consequently, in 
filling quotas from local manpower pools, every available white man without 
dependents had to be called. Negroes of draft age have remained in the rural 
community much more frequently than whites, because (1) they are far more 
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likely to have an agricultural occupation and to be eligible for deferment, (2) they 
are much more likely to be classified as 4-F when examined, (3) they are much 
less likely to have dependents and, therefore, must rely upon agricultural deferment, 
and (4) if they leave agriculture, they know the planters must ihform the draft 
board. Those Negroes of draft age who are never examined and, therefore, not 
classified as 4-F, tend to remain in agriculture. Critical labor shortages on some 
of the larger plantations have been partly offset by greater use of machinery, 
especially in harvesting, and by limited use of war prisoners. There has been no 
relief for smaller operators, and none appears likely. Informed planters are of 
the opinion that farm deferment must be continued, but they feel that the unit basis 
is not satisfactory, since the operator of a small farm should be entitled to deferment. 

Farm ownership status of parents as a determinant of the socioeconomic 
status of farmers, R. T. McMillan. (Okla. Expt Sta.). {Rural Social., 9 
(1944), No. 2, pp. 151-160; Span, abs., p. 151). —This paper analyzes the relation¬ 
ship between the socioeconomic status of farmers and the farm ownership status 
of tlieir parents. Using as a basis for study 618 married couples living on farms 
in selected counties of Oklahoma, it was found that farm tenure status tended to 
be transmitted from one generation to the next, marriages were highly endogamous 
with respect to farm ownership status, and couples whose parents were farm owners 
generally possessed a higher socioeconomic status as measured by 20 items than 
those whose parents were nonowners. The farm ownership status of the wife’s 
parents proved to be as important as that of the husband’s parents in determining 
the relative status of married couples, excepting that women tended to marry up 
the tenure ladder and husbands received inheritances somewhat more frequently 
than wives. 

The ages of Louisiana’s farm owners (Louisiana Sta. Rpt. 1943, pp. 106-107, 
Ulus, 1). —During the last 40 yr., the age of Louisiana’s farm owners has greatly 
increased. In 1910 only 9.6 percent of those classed as full owners were 65 yr. of 
age or over. By 1930 the corresponding percentage was 13.8, and by 1940 it had 
risen to 16.5. On the other hand, in 1910 some 23 percent of those Louisiana opera¬ 
tors who owned all their farming land were less than 35 yr. of age, while by 1940 
only 15 percent fell in this younger age group. Louisiana farm owners averaged 
so yr. of age in 1940. 

Some regional variations in levels and standards of living, E. A. Schuler. 
(U. S. D. A.). (Rural Social., 9 (1944), No, 2, pp, 122-141, Ulus. 5; Span, abs., 
pp. 122-123). —Three graphic methods (simple curve, bar chart, and scatter dia¬ 
gram) were used to analyze and compare levels and standards of living of farm, 
rural-nonfarm, and urban families. Illustrative data were taken from Consumer 
Purchases Study publications. The expenditure categories represented were: 
Household help, dentist’s services, kitchen sink with drain, reading material, and 
religious organizations. The scatter diagram was found to show most clearly and 
simply the cultural roles played (i. e., necessity, luxury, rarity, and substitute) by 
various items. It was thought the procedures presented should be particularly 
useful in analyzing and comparing the value systems held by various population 
categories, such as rural and urban, regional, race, and tenure. 

Parity prices vs. standards of living as a goal for agricultural improvement, 
O. V. Wells. (U. S. D. A.). (Rural Social., 9 (1944), No, 2, pp. 115-122; 
Span, abs., p. 115). —Parity prices are deemed well worth while so far as com¬ 
mercial farmers are concerned, but for perhaps one-half of the farm families 
in the United States the real need is for some assurance of more varied food, 
better medical care, adequate education, and some funds which can be freely 
used. A minimum standard of living—or the content of an adequate standard of 
living at minimum cost—for farm families should be worked out. A single 
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generalized standard with certain variations could be used as a basis for measure¬ 
ment and as a goal for agricultural improvement along with such other goals as 
“parity prices” and “soil conservation.” 

Rural health as a field of sociological research, O. D. Duncan. (Okla. A. 
and M. Col). {Rural Social, 9 {1944), No. 1, pp, 1~10; Span, abs., p. 1 ).—This 
paper outlines rural health as a field of rural sociological research in terms of 
broad suggestive problems of study which are capable of being broken down into 
many detailed research projects, appraises briefly the methods of research which 
are likely to be the most fruitful in making sociological investigations of rural 
health, and surveys the position of rural sociology in health research. 

How can better rural health be developed? L. S. Kleinschmidt. (U. S. 
D. A.). {Rural Social, 9 {1944), No. 1, pp. 21-27; Span, abs., p. 21 ).—Surveys of 
the rural health situation indicate a large proportion of farm families have 
poorer health, that facilities for health service are below normal requirements, 
and that there is an inadequacy of care provided regularly for the lower-income 
families. An approach to the solution of the rural health problem depends on 
the family, the community, and the adequacy of facilities in a logical “health 
service area” large enough to include all needed facilities and justify economical 
administration. 

Health and mortality of the population of Louisiana {Lcndsiana Sta. Rpt. 
1943, p. 107 ).—Data have been assembled which permit comparisons of rates of 
mortality in the State with those in the United States for the period 1925-40 for 
“all” and for “specific” causes of death. The trend in the general death rate has 
been downward in both areas, with the most pronounced reductions in rates from 
the communicable or preventable diseases. Rates from these causes were still 
higher in Louisiana in 1940 than they were in the country as a whole in that year. 
The degenerative diseases, or those associated with older age groups in the popula¬ 
tion, increased in importance as causes of death in both areas over the period, 
and rates of death from these causes were, in general, higher in the nation as a 
whole than in the Stale in 1940. Within tlie State, much of the improvement was 
due to the lowering of Negro death rates, and especially those from communicable 
diseases. Even so, this race was characterized by a general death rate which was 
1.5 times as high as that of the white population of the State in 1940. 

New books by and about Negroes, C. B. Sherman. (U. S. D. A.). {Rural 
Social, 9 {1944), No. 2, pp. 161-169; Span, abs., p. 161 ).—Beginning late last 
summer an outpouring of books of many kinds, both by and about Negroes, is 
noted. They include social and economic considerations of problems and proposed 
solutions, but the larger number are in biographies, personality sketches, vivid por¬ 
trayals of present-day Negro life, discussions of advancement made thus far in 
diverse fields, and a variety of novels in which the stresses of Negro life and the 
plight of the mulattoes play a dramatic part. The spontaneity of this outburst of 
popular literature is deemed notable and the causes are readily discernible. 


AGRICULTURAL AND HOME ECONOMICS EDUCATION 

Agricultural science to serve youth, W. P. Everote {Columbia Univ., Teachers 
Col, Contrib. Ed., No. 901 {1943), pp. ^9+).—The study describes and evaluates 
an experimental course in chemistry in the Susan Miller Dorsey Senior High 
School, Los Angeles, California, from September 1938 to June 1942, developed 
around a series of problems important to the youths in the community. Chapters 
discuss the grade-point study, the selection of agriculture as a problem to be studied, 
and analyze the class and term problem data secured. As a basis for the presenta¬ 
tion of the main problem areas, the students were grouped on the basis of post-high- 
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school plans. Eight problem areas were selected—minerals, water supply, cosmetics, 
photography, petroleum, food, agriculture, and textiles. In addition to group activi¬ 
ties in class, plans were made for each student to work intensively on a special 
problem. The records of the students who had taken the experimental course were 
compared with those of an equal number of students who had a control-chemistry 
course, pairs from the two groups being matched on the basis of intelligence 
quotients. 

Needed changes in teaching entomology, E. O. Essie (Jotir. /Icon. Fm/., 37 
(1944), No. 4, pp. 563-565). —An editorial. 

An educational approach toward the revision of service courses in economic 
entomology, J. R. Ever (Jour. Econ. Ent., 37 (1944), No. 4, pp. 565-568).— 
An editorial. 

OES eighth reader, S. L. Smith and G. Adams. (U. S. D. A.). (Jour. 
Home Econ., 35 (1943), No. 3, pp. 163-164). —This is a list of the State agricultural 
experiment station publications bearing on research of interest to home economists 
and appearing in 1941-42. The subjects covered include foods and nuitrition, tex¬ 
tiles, housing, and family economics and family life. 

OES ninth reader, S. L. Smith and G. Adams. (U. S. D. A.). (Jour. Home 
Econ., 36 (1944), No. 3, pp. 154-156). —This list, similar to the one noted above, 
covers publications appearing in 1942-43. 

foods—HUMAN NUTRITION 

Quality of beef, I-IV (Kansas Sta. Tech. Bui. 58 (1944), pp. 86, Ulus 2 ).— 
Four studies are presented. 

I. Mineral constituents of blood, muscle tissue, and fat tissue of beef animals and 
their relation to keeping quality, H, W. Loy and J. L. Hall (pp. 7-21, 79).—This 
phase of the study included a broad investigation of the mineral elements in the 
blood and tissues of widely different grades of beef animals. Ripening shrinkage 
was apparently dependent upon mineral constituents and on fat covering. No cor¬ 
relation could be detected between the total mineral constituents of meat and its 
keeping quality, except to a limited extent in the adipose tissue. This tissue in 
animals receiving low-P grass had a low P : N ratio as compared with lots receiving 
corn. The effect of P intake on Ca retention was reflected in the relatively high 
Ca : N ratios in the fat of corn-fed animals. The poor keeping quality of meat 
from animals on low-P grass, as compared with meat from animals receiving grass 
of normal-P content, indicated that this element in the ration had an important 
relation to the keeping quality of the meat. 

II. Effect of dietary phosphorus deficiency on quality of beef, J. L. Hall, D. L. 
Mackintosh, and G. E. Vail (pp. 23-39, 79-80).—Yearling steers on a low-P ration 
developed definite S 3 ^mptoms of P deficiency, as shown by blood and bone analyses. 
Rib roasts from these animals had less desirable qualities regarding texture, flavor 
of lean, juiciness, and aroma and intensity of flavor of fat than roasts from pair- 
fed animals on a high-P ration; the former, as compared with the latter, were 
judged less tender (although mechanical-shear measurements of tenderness and 
collagen content did not show this), showed somewhat more spoilage after 28 days’ 
ripening, required greater cooking time per pound, and showed higher cooking losses. 
Rib-eye samples from the low-P animals yielded the greater amount of press fluid 
(obtained by use of a Carver laboratory press) and a higher amount of Ca in this 
fluid, in spite of the fact that the whole tissue contained less Ca than the high-P 
samples. No significant color differences were observed in the samples and no 
shady or dark-colored specimens appeared. Fat tissue was more affected than 
muscle tissue by the P-deficiency. On the whole the P-deficient beef was inferior 
to high-P beef in palatability, keeping quality, and shrinkage loss. 
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III. Effect of feeding limestone supplement on quality of beef, J. L. Hall, D. L. 
Mackintosh, and G. E. Vail (pp. 40-54, 80-^1).— Pair- fed yearling steers on high 
and low levels of Ca showed insignificant differences in blood Ca and P, in palatabil- 
ity and tenderness (mechanical-shear test) of rib roasts, in quality of press fluid 
and CsL : P relation therein, and in gross composition or P,: Ca : N relationships 
in outside rib-fat tissue. After ripening 21 days, rib cuts from the high Ca lot 
appeared to have suffered slightly less spoilage, but shrinkage losses, cooking time, 
and cooking losses appeared to be dependent on outside fat covering. In general, 
the differences in the quality of beef from steers on low- and high-Ca levels were 
insignificant, although the high-Ca animals showed greater gains in weight and 
bone strength. 

IV. Characteristics of dark-cutting beef: Survey and preliminary investigation, 
J. L. Hall, C. E. Latschar, and D. L. Mackintosh (pp. 55-78, 81-82).—(Characteris¬ 
tics of dark-cutting beef muscle tissue were found to be: High pH, low glucose, 
practically no glycogen, high inorganic phosphate, low oxidation potential, and 
rapid oxygen uptake. The most significant differences in properties in dark beef 
and bright beef appeared to be lower amounts of lactic acid in dark beef. 

Further studies on the comparative value of butter fat, vegetable oils, and 
oleomargarines, R. K. Boutwell, R. P. Geyer, C. A. Elvehjem, and E. B. Hart. 
(Wis. Expt. Sta.). (Jour. Nutr., 26 (1942), No. 6, pp. 601-609 ).—In continuation 
of the study of the relative growth-promoting properties of butterfat and vegetable 
oils for young rats (E. S. R., 89, p. 758), experiments were conducted in which 
the ration used contained 48 percent carbohydrate, 26 percent fat, 20 percent casein, 
4 percent salts, and adequate vitamin supplements. When lactose was the sole 
carbohydrate in the diet, the rats fed butterfat or lard made better weight gains 
than those fed corn oil, coconut oil, cottonseed oil, soybean oil, peanut oil, olive 
oil, and hydrogenated cottonseed oil. The significance of these results with respect 
to “filled milks” is discussed. The kind of carbohydrate influenced the weight 
gains, however, since a carbohydrate mixture modeled after the mixed carbo¬ 
hydrate diet such as man ordinarily consumes (sucrose, starch, dextrose, dextrin, 
and lactose) permitted growth on the vegetable oil diets equal to that on diets 
with butterfat or lard. Moreover, the growth rate ’ with every fat or oil was 
greater when the mixed carbohydrate was fed than when the lactose ration was 
used. The greater weight increase on the mixed carbohydrates was due to greater 
deposition of fat in the animal body, as indicated by gross analysis of the rats. 

In tests in which the fat of the ration was a properly fortified oleomargarine 
(three of animal and four of vegetable origin tested), the growth response over 
6 weeks was equal to that observed with butterfat, provided the carbohydrate 
mixture was incorporated in the ration. It is stated that these results offer no 
conclusive evidence that on a mixed carbohydrate diet such as man ordinarily 
consumes oleomargarines are inferior to butterfats. Wlien lactose was the sole 
carbohydrate of the diet however, the properly fortified oleomargarines did not 
give growth equal to that produced by the butterfat. On such a regime the rats 
fed butterfat grew slightly better than rats fed oleomargarines of animal origin 
but decidedly better than rats fed oleomargarines of vegetable origin. 

Questions and answers on enriched com meal, flour, bread, and grits (South 
Carolina Sta. Misc. Pub., 1943, pp. [5]).—The material, presented in very popular 
form for educational purposes, explains what the enriched products are and tells 
why this enrichment is considered so desirable as to be required by law for flour 
and bread in South Carolina, Alabama, Louisiana, and Texas and for grits and 
degerminated corn meal in South Carolina and Alabama. 

Cookies made with honey at high altitudes, E. J. Thiessen. (Wyo. Expt. 
Sta.). (Amer. Bee Jour., 83 (1943), No, 5, pp. 206), —^At high semiarid altitudes, 
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honey may be used very successfully in cooky recipes, since its hygroscopicityt 
prevents the cookies from drying out as quickly as with sugar. Several recipes 
especially adapted for use at high altitudes are presented. 

Calcium, phosphorus, and iron content of Minnesota vegetables, E. G. Donei.~ 
SON, J. M. Leichsenring, D. a. Grambow, and L. M. Norris. (Minn. Expt. 
Sta.). {Jour. Amer. Dietet. Assoc., 19 (1943), No. 5, pp. 344-345). —Calcium, 
phosphorus, and iron were determined by methods noted in root vegetables grown 
in four communities in the western part of Minnesota and in three communities 
in the Iron Range. The samples were handled with precaution to avoid iron 
contamination. The data presented for the several samples of beets, cabbages, 
carrots, onions, potatoes, and rutabagas show that consistently lower values were 
obtained for the pared vegetables than for the unpared samples, that samples 
of a given vegetable from different places in any one region may vary appreciably 
in the content of any one element, and that the high iron content of the soil does 
not necessarily predicate an increased amount in the vegetables. 

Some mineral conatituents of the edible portion of Scuppernong grapes, 
M. Kramer and G. H. Satterfield. (N. C. State Col. et al.). (Jour. Amer. 
Dietet. Assoc., 19 (1943), No. 6, pp. 431-432). —Samples of Scuppernong grapes 
grown in the region of Raleigh, N. C., in 1939, were washed, squeezed by hand, 
and freed of skins and seeds, preparatory to analysis as to moisture, ash, Ca, Mg, 
Fe, Al, Cl, Mn, and P, by A. O. A. C. methods. Data presented for the edible 
portion (pulp and juice), on the fresh and dry bases, indicate that this grape is not 
a rich source of the minerals determined. 

The influence of venting on pressure cooker performance, W. B. Esselen, Jr. 
(Mass. Expt. Sta.). (Jour. Home Econ., 36 (1944), No. 3, pp. 143-146). —This 
paper reports a survey of present recommended practices in the venting of pressure 
cookers in home canning and preliminary results on an investigation of the effects 
of different venting procedures on the temperature variations inside the pressure 
cooker during processing at 10 and 15 lb. pressure and with different loads of pint 
and quart jars filled with water. 

Examination of the instructions given in a total of 62 home-canning bulletins 
and circulars issued by the U. S. Department of Agriculture, U. S. Department 
of Interior, the extension services of the 43 States and Alaska, and four manu¬ 
facturers of home-canning supplies revealed a decided lack of uniformity, in some 
cases the instructions varying in different publications within a State. Venting 
times recommended ranged from 2 to 10 min. In the studies reported, it was 
assumed that the pressure cooker had started to vent when steam escaped freely 
from the open vent or petcock with an audible sound. With the 11-qt. or small- 
size pressure cooker, uniform temperatures within the cooker indicating that the 
entrapped air had been completely driven out were obtained in 4 min. at both 
10 and 15 lb. pressure. With the 25-qt. size, longer times were required and it 
was difficult in some cases, particularly with a full load of pint jars, to obtain 
uniform temperatures without boiling the water in the cooker for some minutes 
before sealing the cover in place. On the basis of data thus far obtained, the 
author recommends a venting time of at least 10 min. for pressure cookers of 
the size commonly used in home canning, with the further precaution when 
processing pint jars, particularly, of allowing the water to boil for 10 min. in the 
cooker before sealing in addition to the 10-min. venting time. 

Venting pressure cookers: A warning, M. C. Pfund. (Cornell Univ.). (Jour. 
Home Econ., 36 (1944), No. 6, pp. 337-338). —The author expresses the opinion 
that the recommendation of Esselen noted above of a venting time of at least 
10 min. for a pressure canner of the size ccRnmonly used in home canning may be 
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»unnecessarily long, and suggests that before accepting the recommended pro¬ 
cedures ‘‘it would be well for each canner to consider them in relation to the 
total canning process that is being followed in order to ascertain whether the 
likelihood of underventing, with the subsequent possibility of underprocessing, 
exists. It is well also to remember that if no spoilage has been occurring in 
home-canned vegetables processed under pressure, the processing times now in use 
probably provide a sufficient margin of safety to care for processing temperatures 
that are 1® or 2® F. below the theoretical temperatures. If so, any additional 
heating would only serve to further overcook the already long-cooked vegetables.” 

Venting pressure cookers: Addenda, W. B. Esselen, Jr. [Mass. Expt. Sta.]. 
{Jour. Home Econ., 36 (1944), No. 6, p. 339). —In this reply to the above note, 
attention is called to two recent instances of botulism with four deaths in New 
York State as revealing the presence of dangerous organisms in the soil in a 
region hitherto considered relatively free from them and to a study of home 
canning spoilage in Massachusetts, by R. G. Tischer and himself, in which it was 
found that about 80 percent of the spoilage of canned foods processed in a pres¬ 
sure canner was due to understerilization. The hope is, expressed that eventually 
some pressure canner processing times may be reduced but that, “with many of 
the present practices in pressure canner operations, a reduction in process times 
would be dangerous, and increased amounts of spoilage could be expected be¬ 
cause of the reduced safety margin of the process.” 

Light has no effect on commercially glass packed foods, J. J. Powers, W. B. 
Esselen, Jr., and C. R. Fellers. (Mass. Expt. Sta.). (Glass Packer, 22 (1943), 
No. 8, pp. 528-530, 554). —Raspberries, plums, beets, peas, and green string beans 
canned in both home-type and commercial vacuum-sealed jars and held for 2 yr. 
at 70®--80® F, in the dark or upon shelves exposed to a minimum light intensity 
of 35 footcandles of daylight showed no effects on color, flavor, or vitamin C due 
to exposure to the light. The quality of the food in metal or commercial-type 
glass jars was judged the same, and superior to that in home-type jars. The 
use of /-ascorbic acid, or d-isoascorbic acid, or d-glucoascorbic acid was effective 
in reducing or eliminating surface darkening of food canned in home-type glass 
jars. 

Factors influencing the quality of home-canned Montmorency cherries, 

R. M. Griswold (Michigan Sta. Tech. Bui. 194 (1944), pp. 38, Ulus. 6). —Color 
retention and flavor were best in cherries canned immediately after picking, 
preferably after 3 hours’ soaking in cold, running water. The standard processing 
time of 25 min. was satisfactory, since shorter periods could not be recommended 
from the standpoint of safety and longer periods did not improve the fruit. An 
increase in head space from ^ to 1J4 in. decreased the quality, particularly as 
related to color, and addition of increasing amounts of malic acid, citric acid, or 
lemon juice made the color less intense and lowered the palatability score. The 
standard cold-pack method produced a better product from the standpoint of 
color and palatability than pressure-cooking or a hot-pack method, and sugar 
sirups of 40- or 4S-percent concentration resulted in the best palatability scores. 
Canned underripe cherries had a stronger, more yellowish color, while overripe 
cherries had a redder, less intense color than fruit of standard ripeness. In a 
storage period of 17 mo. the color of the canned cherries became weaker and 
more yellowish. Water-packed cherries compared unfavorably with the standard 
50-percent sirup pack in all factors throughout the storage period. A cool storage 
temperature and preferably a dark place were essential for maintaining quality in 
storage. Cherries canned in plain tin were very poor, and those canned in 
enameled tin compared unfavorably with those in glass. Histological sections of 
cherries in which the pigment had been precipitated before sectioning showed that 



294 


EXPERIMENT STATION RECORD 


[Vot, 92 


the anthcKyanin of the raw fruit occurred largely in the outer epidermis, while 
the parenchymatous cells were straw-colored. In the canned fruit the cell walls 
were swollen and extended, the cells were enlarged, and the anthocyanin was no 
longer restricted to the epidermal cells. Based on the results of this study, a 
preferred method for canning Montmorency cherries in glass jars is outlined. 

Prevention of precipitation in processed apple juice, R. E. Marshall. (Mich. 
Expt. Sta.). {Fruit Prod. Jour, and Amer. Food Mfr., 23 {1943), No. 2, pp. 
40-42 t Ulus. 2). —In investigations over two seasons, it was shown that clarified and 
filtered apple juice may be stabilized against visible precipitation, even at room 
temperature, by addition of small amounts of pectin. Tentatively, it is suggested 
that 1 oz. of 140 grade apple pectin be added to each 150 gal. of the filtered 
apple juice that is to be sealed in glass containers. The pectin should be 
thoroughly mixed with ,a small quantity of apple juice and the mixture added to 
the supply tank of filtered juice while the whole is being stirred, just prior to flash 
pasteurization. 

Comments on storage of olives, W. V. Cruess and R. Whelton. [Univ. 
Calif.]. {Fruit Prod. Jour and Amcr. Food Mfr., 23 {1943), No. 1, pp. 10-11). — 
Observations are recorded on the keeping quality of bulk unsterilized olives held 
for 5 mo. in their original brines or in acidified brines with and without a preserva¬ 
tive. On the basis of these experiments, it is recommended that “bulk pickled 
ripe olives for retail sale be packed in brine of 20°-25° salometer containing 
2 percent of acetic acid from added 100 grain vinegar and 0.2 percent sodium 
benzoate (equivalent to about 0.1 percent benzoate at equilibrium of brine and 
olives after storage for a week or more). The addition of flavoring, namely, 
garlic, sweet peppers, and fennel, is optional; but these should be added in con¬ 
servative amounts.” 

Pretreatment of foods for dehydration, B. M. Watts. (Calif. Expt. Sta.). 
{Jour. Home Econ., 36 {1944), No. 1, pp. 13-15). —This is a general discussion 
of the function and methods of application or use of heat (including blanching 
and precooking), sulfur dioxide, and antioxidants in the pretreatment of foods 
for dehydration. 

Notes on cabbage dehydration, W. V. Cruess, H. Friar, and E. Balog. 
(Univ. Calif.). {Fruit Prod. Jour, and Amer. Food Mfr., 23 {1943), No. 4, pp. 
113-115). —Experiments conducted at three commercial dehydrators on shredded 
cabbage sulfited in various ways and compared with nontreated samples showed 
that concentrations of 0.6 percent of sulfite applied before blanching, or 0.3 percent 
if applied after blanching, were required for effective treatment against darkening 
of the samples in storage. Sulfited cabbage withstood, without scorching or 
development of abnormal flavor, a finishing temperature of 160® F., which was 20® 
or more above that ordinarily employed for unsulfited cabbage. The sulfite was 
effectively applied to the cabbage either by spraying or dipping. Preliminary 
tests indicated that bisulfite might be more effective than sulfite or a 50 : 50 

mixture of sulfite and bisulfite in preventing staling of flavor and odor of dried 
cabbage in storage. Dried cabbage containing initially 2,180-2,500 p. p. m. SOa as 
determined by the Nichols-Reed method, and stored about 4 mo. at room tempera¬ 
ture, held its flavor, odor, and color fairly well. 

Palatability studies on home-deh 3 rdrated vegetables, J. T. Sthxman, B. M. 
Watts, and A. F. Morgan. (Calif. Expt. Sta. and Univ.). {Jour. Home Econ., 
36 {1944), No. 1, pp. 28-34). —^This study was undertaken to determine the best 
practices from the standpoint of palatability of the final product in home dehydra¬ 
tion, storage, and reconstitution for the table of a number of vegetables. The 
drying was done in small home evaporators of the natural-draft (kerosene heater) 
or the forced-draft type without recirculation of air, using a combination electric 
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fan and heater, and was continued until the vegetables were brittle, at which point 
the moisture content ranged from 2 to 7 percent. For the storage tests the 
dehydrated vegetables were placed in glass jars with screw-on lids and stored 
at temperatures of 32®, 65®, and 82® F. For the soaking and cooking tests 250-cc. 
beakers were used with enough water added to the vegetables to keep them 
covered during the soaking and cooking period. 

All of the vegetables investigated in some detail were much more palatable if 
blanched long enough to destroy peroxidase. Either steaming or boiling briefly 
in water or a salt solution proved satisfactory, but steam is recommended because 
it increases the retention of the vegetable nutrients. Most of the dehydrated ‘ 
vegetables improved somewhat in palatability when soaked before cooking, the 
optimum times ranging from 1 to 3 hr. Of the three vegetables on which storage 
observations were made, spinach and broccoli stored well while carrots deteriorated 
badly. Storage in the coolest place available is recommended. The best of the 
samples of dehydrated peas, snap beans, and spinach were all superior, particularly 
the peas, to canned samples of the same lot. 

“Of the vegetables investigated, the most promising for home dehydration were 
greens, peas, and com—all vegetables which cannot be stored fresh for any appreci¬ 
able time. If properly dried, these rated practically as high as the fresh product. 
Several other vegetables—winter squash, carrots, cabbage—also made excellent 
dehydrated products, but as these vegetables store fairly well fresh and are usually 
available during the winter, there is less incentive for drying them in the home. 
Broccoli, snap beans, summer squash, onions, and tomatoes dehydrated fairly suc¬ 
cessfully. Asparagus was unsuccessfully dried.” 

Freezing plates for locker plant freezing and farm freezing and storage 
cabinets, C. W. DuBois and D. K. Tressler. (N. Y. State Expt. Sta.). {Re- 
frig. Engin., 46 (1943), No. 1, pp. 25-30, 68, Ulus. 12). —“A plate-freezing cabinet 
similar to those used in recently built locker plants was built for studying rate of 
freezing of food. Curves indicating the rate of freezing of roasts, steaks, and 
packaged ground beef placed on plate evaporators with and without air circulation 
are shown. The temperature drop of samples frozen on plates with air circulation 
was somewhat more rapid than that of samples frozen on plates without circulation. 
A farm freezing and storage cabinet with but one compartment in which were 
installed two plates was used in freezing studies. Curves showing the rate of 
freezing of roasts, steaks, and packaged ground beef placed on the plates to be 
frozen were obtained. The behavior of air temperature in the cabinets and tem¬ 
perature in the cabinets and temperature of the plates are also shown. Curves 
showing rate of freezing of roasts, steaks, and ground meats were obtained from 
another farm freezing and storage cabinet with vertical plates. Freezing on horizon¬ 
tal plates is more rapid than freezing food in contact with vertical plates. A survey 
of owners of farm cabinets was started to obtain the owner’s reaction to present 
equipment. Most of the data was not significant because of short-time experience 
of use. Out of the number visited, the average size of cabinets used by them was 
24 cu. ft. with an average of five persons using cabinet.” 

A consumers' guide to U. S. standards for farm products, C. M. Viehmann 
(U. S. Dept, Agr., Misc. Pub. 553 (1944), pp. 21+, Ulus. 11). —Factors that deter¬ 
mine the grades of various farm products now standardized are discussed. The 
Office of Distribution of the War Food Administration, which is now responsible 
for this standardization, divides the list of standards of direct interest to the con¬ 
sumer into two fairly well-defined groups. 

The first group includes those standards that can readily be used by the home¬ 
maker because of the device (stamp) or certificate accompanying the product, or 
other visual indication of grade. The second group includes those standards that 
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are marked on some goods in wholesale markets and can be used by consumers 
who buy in large quantities on these markets. In the first group are standards for 
beef, lamb, veal, poultry, canned chicken and other canned-chicken products, eggs, 
butter, cheese, rice, honey, and certain fresh, canned, and frozen fruits and vege¬ 
tables, and dried fruits. In the second group are standards for most of the fresh 
fruits and vegetables and dry beans and peas. Standards for containers for fruits 
and vegetables are discussed, and steps in setting up quality standards for farm 
products are outlined. 

Foods and drugs, E. R. Tobey {Maine Sta. Off. Insp. 191 {1944), pp. 98-172). 
—This report continues the series (E. S. R., 91, p. 93) presenting especially many 
analyses of raw and pasteurized milk and cream, ice cream, Hamburg steak, oils 
used in packing sardines, opened and unopened clams, and various drug products. 

Report of committee on frozen desserts sanitation, F. W. Fabian et al. {Jour. 
Milk TechnoL, 6 {1943), No. 3, pp. 157-167). —This report is concerned briefly 
with the wartime problems involved in continuing the manufacture of ice cream, 
with problems of sanitary control, and with the effectiveness of the new acid 
detergents. Proposed methods for analyzing frozen desserts are mentioned. 

Laboratory examination of eating and drinking utensils, R. R. France, J. E. 
Fuller and W. E. Cassidy. (Mass. Expt. Sta.). {Amer. Jour. Pub. Health, 
33 {1943), No. 9, pp. 1054-1064). —This study, undertaken to make some contribu¬ 
tions to the subject of methods and proposed standards for the examination of the 
efficacy of sanitation in restaurants, fountains, etc., presents the results of experi¬ 
ences dealing with types of swabs and the methods of their application, nature of 
suspending fluids, and culture media. Several recommendations are presented 
as a result of these investigations. 

Family food consumption in the United States: Spring 1942 {U. S. Dept. Agr., 
Misc. Pub. 550 {1944), pp. 757+).—This material, published as a part of the study 
of family spending and saving in wartime (E. S. R., 89, p. 507), conducted by the 
U. S. D. A. Bureau of Human Nutrition and Home Economics in cooperation with 
die U. S. Bureau of Labor Statistics, deals with the food consumed at home by 
housekeeping families and single persons in the United States in the spring of 
1942. The quantity of food consumed as a whole and by food groups is noted in 
detail for urban, rural nonfarm, and rural farm groups, and the nutritive value of 
the diets is computed from these consumption data and food composition tables. 
The money value of the food, including that purchased and that produced at home, 
is also noted. 

Nutrition and certain related factors of Spanish-Americans in northern 
Colorado, M. Pijoan and R. V. Roskelley {Denver, Colo.: Rocky Mountain 
Council on Inter-Amer. Aff., 1943, pp. i9+, 3). —This study confirms the 

findings of other investigations that avitaminoses and malnutrition exist among 
low-income groups. It also reveals that nutritional deficiencies existing among 
Spanish-Americans in northern Colorado are due in large part to a continued 
shortage of specific food factors in the diet. There is also an insufficient intake of 
protein of high biologic value, which may account for a reduction in the surface 
area of these people. Endemic goiter is likewise prevalent. The study reveals the 
close relationship between certain cultural and environmental factors and problems 
related to food patterns. Confirmation is found for the idea that recommendations 
for improvement in diet must be made in terms of the local situation. Acculturation 
towards a proper dietary must depend upon the local consumption of available foods 
high in vitamins or high in proteins of significant biologic value. It must be borne 
in mind that it is difficult for people of rural low-income groups to adopt or accept 
the idea of a balanced meal, and this being the case they should be encouraged to 
ccxisume foods necessary for proper body economy in an over-all period dependent 
upon time and function. 
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Vegetable preferences of white and Negro children, D. Dickins {Miss, Farm 
Res. [Mississippi Sta.], 7 (1944)^ No. 9, pp. 1, 7). —Information furnished by 241 
white and 392 Negro children in Mississippi, asked to express their food prefer¬ 
ences by checking the three foods best liked in each of six groups of six foods each, 
indicated that lima beans were the most popular of the vegetables, followed by snap 
beans, cowpeas, and tomatoes, with the white children, or <*ollards, turnip greens, 
and tomatoes, with the Negro children. The selections made suggested that serving 
but one type of vegetable at a meal with rotation of the garden vegetables in the 
meals would guarantee a better all-round consumption of all vegetables by the 
children than would be the case if they were permitted to choose, meal after meal, 
only the vegetables they liked best. Since the children were particularly fond of' 
biscuits, butter, and sirup, it is suggested that they be given that combination as a 
dessert rather than be offered it as a substitute for vegetables. 

Menu-planning guide for school lunches {U. S. Dept. Agr., War Food Admin., 
Off, Distrib., 1044, NFC~10, rev., pp. 29+)*—This is a slight revision of a publica¬ 
tion noted earlier (E. S. R., 90, p. 413). 

The influence of nutrition during pregnancy upon the condition of the infant 
at birth, B. S. Burke, V. A. Beal, S. B. Kirkwood, and H. C. Stuart (Jour. 
Nutr., 26 (1943), No. 6, pp. 569-583, Ulus. 2). —This study is a part of tlie research 
program of the Department of Child Hygiene of the Harvard School of Public 
Health on the growth and development of the well child. The subjects, 216 women 
who had not enrolled in the research center previously, were .seen at least monthly 
through the seventh month of pregnancy, every 2 weeks during the eighth month, 
and then weekly or oftener. Detailed dietary histories were obtained at the time 
of the visits to the clinic, and at regular intervals consecutive 3-day records were 
kept of food consumption and infonnation was secured on food likes and dislikes, 
the amount of money spent for food in relation to income, and other related 
items. The diets were evaluated in terms of an arbitrary set of standards, 
approximating the values later recommended by the National Research Council, 
and classified as excellent, good, fair, poor, or very i>oor. Medical pediatric ratings 
describing the condition of each infant at birth and within the first 2 weeks of 
life were obtained from the obstetricians. 

There were 200 full-term, 9 premature, 5 stillborn infants, and 2 who died within 
a few hours of birth. Of the total number, 23 were judged to be superior while 
at the opposite end of the scale were 33, including the stillborn, premature, func¬ 
tionally immature, and those who liad marked congenital malformations. The 
remainder were classified in 2 groups, 1 of 84 considered in good physical condi¬ 
tion and the other of 76 in fair condition. Statistically significant relationships 
were shown between tlie diet of the mother during pregnancy and the condition of 
the infant at birth and during the first 2 weeks of life. 

It is concluded that if the diet of the mother during pregnancy is poor to very 
poor, she will undoubtedly have an infant whose physical condition will be poor, 
while if her diet is good or excellent during pregnancy, the infant will in all 
probability be in good or excellent physical condition. Although it may happen 
rarely that a mother who.se diet during pregnancy is good will give birth to an 
infant in poor physical condition, in this report there was only 1 such case out 
of 216. 

Adequacy of a diet eaten by children eight to eleven years of age, F. A. 

Johnston (Jour. Amer. Dictcl. Assoc., 19 (1943), No. 6, pp. 416-419). —Data 
available from an iron metabolism study (E. S. R., 88, p. 411) on the food con¬ 
sumption over a period of 2 weeks of 21 children who were offered free choice 
of meals containing the protective foods in the amounts usually advised for 
children were used in calculations of the intakes of the principal food essentials 
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in comparison with recommended daily allowances of the National Research 
Council for this age group. The diet was ^o planned as to make available for 
each child daily 1 qt. of milk, one serving of meat including liver once every 
2 weeks, one egg served in various ways, two servings of fruit including one of 
citrus fruit or tomatoes, two or more servings of vegetable, one or two servings 
of potatoes, and whole cereal. 

The diet for each child equaled or exceeded the allowances for his age in every 
respect. The fact that some of the children were not quite up to standard weight 
suggested that their calorie intake might have been increased to good advantage. 
Only 3 were below the Baldwin-Wood standard for height and weight. It is 
noted that there were more children (4 out of 21) in excellent nutritive condi¬ 
tion, as judged by general appearance, than are found in the usual public school. 
As was brought out in the earlier report, the hemoglobin values averaged about 
13 gm. and the red cell counts approximately 4,000,000. 

Nutritional and dietary inadequacies among city children from different socio¬ 
economic groups, M. C. Hardy, A. Spohn, G. Austin, S. McGiffert, E. Mohr, 
and A. B. Peterson (/owr. Anier. Dietet. Assoc., 19 (1943), No. 3, pp. 173-181, 
Ulus. 4 ).—Evidence is presented from physical examinations and individual diet 
records on the prevalence of certain signs of nutritional deficiency and dietary 
inadequacies among the children examined as noted in an earlier report (E. S. R., 
87, p. 888). The subjects numbered 7,363 from 3,922 urban families, representing 
a wide distribution of socioeconomic conditions in Chicago. 

Gross signs suggestive of poor nutrition were exhibited by 60 percent of the 
children examined. These were more frequent among the Negro than the white 
children, the differences being particularly marked among children from self- 
supporting families. Ratings indicative of poor general condition varied by economic 
status from an average of 48 percent at the relief level to 13 percent at the 
highest economic level. The rating of the diets was based upon the number of 
servings of protective foods weekly, the standards of adequacy being the weekly 
consumption of S% qt. of milk, 24 servings of fruits and vegetables including 
potatoes, and 7 servings of meat, fish, poultry, and eggs. It is noted that although 
these standards are lower than the National Research Council allowances, which 
had not been released at the time of the study, the diet patterns of 72 percent 
of the children failed to meet the standards set. Dietary inadequacies were common 
at all ages, ranging from 92 percent at the lowest to 41 percent at the highest 
economic level. The diets of the Negro children were less adequate than those 
of the white. Specific dietary deficiencies were least often noted in protein foods 
and most often in fruits and vegetables. Definite improvement in diet pattern 
followed a marked increase in the food budget from the use of food, stamps. 

“The findings serve to show the extensiveness of the nutrition problem in a 
large metropolitan area and indicate the urgent need for effective community 
programs for health improvement.” 

Effect of increasing calcium content of diet upon rate of growth and length 
of life of unmated females, H. L. Campbetx, C. S. Pearson, and H. C. Sherman 
(Jour. Nutr., 26 (1943), No. 3, pp. 323-325 ).—These experiments, patterned after 
those of an earlier study (E. S. R., 75, p. 881), except that the females remained 
unmated, showed that growth of these animals was slightly more rapid on the 
diet containing 0.34 percent of calcium than on the similar diet containing but 
0.20 percent. The increased calcium intake on the former diet resulted in an 
extension of the life cycle by 63 days or 8 percent (858 as compared with 
795 days) ov«r that on the diet of lower calcium content. Moreover, the propor¬ 
tion of cases living to 900 days and over was 45 percent among those of higher, 
against 31 percent among those of lower, calcium intake. Comparing these results 
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with those of the earlier study, it is pointed out that ‘*a limited addition of calcium 
to a diet of about minimal adequate calcium content results in equally increased 
length of life in comparable male and female rats if the latter do not invest the 
extra calcium in increased reproduction and lactation instead.” 

The mineral composition of the albino rat as affected by chloride deficiency, 

E. J. Thacker. (Pa. Expt. Sta.). {Jour, Nutr., 26 (1943), No. 4, pp. 431-441). 
—In a previous report (E. S. R., 88, p. 134), the substitution of bicarbonate for 
chloride in the diets of rats was shown to diminish their growth, appetite, and 
energy, and to increase their water consumption and heat production. In the 
present metabolism study, involving a 70-day paired-feeding experiment, it was 
shown that the bodies of rats on the chloride deficiency ration (0.02 percent 
chloride and 0.49 percent bicarbonate) contained less chloride, sodium, and potas¬ 
sium and more calcium and phosphorus than did the bodies of rats on the normal 
chloride ration (0.28 percent chloride). “The contents of the body gain were less 
in chloride, sodium, and potassium, and greater in calcium and phosphorus; and 
the concentration of chloride, sodium, and potassium was less in the total water 
and water gain without disturbance of the ratio of sodium to potassium. The 
adjustments of the female rats to a restricted intake of chloride were similar to 
but not as large as those of the male rats. The percentage retention of the intake 
of sodium, potassium, calcium, and magnesium was lower for the chloride deficient 
rats than for the normal controls; while the percentage retention of chloride was 
much higher for the chloride deficient rats than for the controls.” 

The destructive action, in vivo, of dilute acids and acid drinks and beverages 
on the rats* molar teeth, F. J. McClure (Jour. Nutr., 26 (1943), No. 3, pp. 251- 
259, Ulus. 8) . —Rats fed a stock diet containing corn flour 66, whole milk powder 
30, alfalfa meal 3, and salt 1 percent were given as the fluid to drink (1) distilled 
water, (2) dilute hydrochloric acid (pH 1.5, 0.16 percent), and (3) dilute lactic 
acid (pH 2.4, 0.50 percent). Both food and drink were allowed ad libitum. After 
intervals of from 42 to 70 days, the rats were sacrificed, and, after autoclaving the 
heads, the molar teeth were dissected out, dried at 110® C., and weighed. The 
right lower and upper molars of the rats receiving the dilute hydrochloric acid 
weighed 34.6 and 19.8 percent less, respectively, than corresponding molars of rats 
receiving the water; the weights were 25.2 and 8.2 percent lower, respectively, 
for the rats receiving the dilute lactic acid. These weight losses were indicative 
of the destructive action of these acids on tooth enamel and dentine, and the 
results were substantiated by microscopic examinations which showed dissolution 
to be particularly severe on the lingual surface of the lower molars; the upper 
molars, apparently because of more limited contarf- with the drinking fluids, were 
less severely affected. 

In another series of tests young rats on a commercial ration were given (1) 
water, (2) ginger ale (pH 2.8-3.2), (3) a cola drink (pH 2.6-2.7), (4) grape¬ 
fruit juice (pH 3.2-3.5), and (5) a cranberry juice cocktail (pH 2.6-2.7). The 
weights of the molar teeth of the test rats tended to be lower than those of the 
control rats receiving water. The differences between control and test rats were 
most pronounced in the lower molar teeth, these having had greatest contact with 
the drinking fluids, and the cranberry juice cocktail exerted the most corrosive 
action. The weight data were borne out by microscopic appearance of the teeth. 
“These results pertaining to rats’ teeth in vivo suggest the possibility that oral 
tooth surfaces may be affected by acid drinking fluids passing through the oral 
cavity. Any association of these effects with the initiation of dental caries, how¬ 
ever, remains to be determined.” 

The essential animo acids in human nutrition, D. Melnick (Jour. Anter. 

Dietet. Assoc., 19 (1943), No. 10, pp. 685-692). —This review, based on 120 refer- 
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ences to the literature, considers the significance of the essential amino acids, 
their role for general tissue protein synthesis and formation of blood proteins, 
and their use in appropriate mixtures for administration in place of dietary pro¬ 
tein. From the studies presented, some 19 facts are stressed as worthy of particu¬ 
lar emphasis. 

Digestibility of certain higher saturated fatty acids and triglycerides, R. Hoag- 
LAND and G. G. Snider. (U. S. D. A.). (Jour. Nutr., 26 (1943), No. 3, pp. 
219-225 ).—This study was undertaken because of the rather wide differences found 
in an earlier study (E. S. R,, 83, p. 269), between the digestive coefficients of 
certain fats. Digestion tests following the methods used in the earlier study were 
conducted on mature male rats with diets containing different percentages of pure 
saturated fatty acids and corresponding triglycerides. Each fatty acid was mixed 
with pure olive oil in proportions of 5, 10, 15, and 25 percent and each triglyceride 
in proportions of 5 and 10 percent, the mixture constituting 5 percent of the diet. 

Stearic acid was very poorly absorbed at all levels of intake, the approximate 
digestive coefficients ranging from 9.4 to 21 percent. Palmitic acid was utilized 
somewhat more efficiently than stearic acid, the digestive coefficients ranging from 
23.8 to 39.6 percent. Myristic and lauric acids were very completely absorbed at 
the 5-, 10-, and 15-percent levels, but the digestibility was somewhat lower at the 
25-percent level. Tristearin gave even lower digestible coefficients than stearic 
acid, the approximate digestive coefficients being 6 and 8 percent at the 5- and 
10-percent levels. Tripalmitin was much more digestible than tristearin and was 
absorbed much more efficiently than palmitic acid, the digestive coefficients being 
84 and 82 percent at the 5- and 10-percent levels. Trimyristin and trilaurin, like 
their corresponding acids, were very completely absorbed. 

Anti-acrodjmic potency of seed oils, D. S. Anthony, F. W. Quackenbush, 
A. Ihde, and H. Steenbock. (Wis. Expt. Sta.). ( Jour . Nutr ., 26 (1943), No. 
3, pp. 303-308 ).—The antiacrodynic potency of various seed oils as determined by 
the technics previously described by Quackenbush, Platz, and Steenbock (E. S. R., 
81, p. 600) was compared with the linoleic and linolenic acid content of the same 
oils. The antiacrodynic potency of the oils was found to be in direct proportion 
to their linoleic acid content unless they contained considerable amounts of lino¬ 
lenic acid, which greatly reduced the curative effect. In the absence of linolenic 
acid or its presence in only small proportions, doses of the oil furnishing 12 mg. 
of linoleic acid were curative in 11 of 12 oils tested (the exception being raisin 
seed oil), while doses equivalent to 4 mg. were not curative. 

Further evidence for the existence of specific dietary essentials for the guinea 
pig» G. J. Mannering, M. D. Cannon, H. V. Barki, C. A. Elvehjem, and E. B. 
Hart. (Wis. Expt. Sta.). (Jour. Biol. Chan., 151 (1943), No. 1, pp. 101-107). 
—In extension of previously noted studies (E. S. R., 89, p. 103), the authors 
adopted the method employed by Woolley (E. S. R., 88, p. 705) of using linseed 
oil meal as the source of two of the three unknown factors which appear to be 
essential to the guinea pig. That linseed oil meal contributed to the nutrition of 
the guinea pig as noted by Woolley was definitely confirmed, but the clear differen¬ 
tiation of the two factors by ethanol extraction was only partly successful. A 
third factor was present in grass juice powder and in solubilized liver powder, the 
quantities required for normal growth in addition to the factors provided by lin¬ 
seed oil meal being 8 and 4 percent, respectively. Yeast, milk, and skim milk 
powder were fair sources of the factor, which is assumed to be identical with the 
GPF-3 of Woolley. Evidence was obtained that the factor is not identical with 
folic acid. 

The value of biotin, folic acid concentrates, and liver extract in the diet of 
rats fed succinylsulfathiazole, B. Ransone and C. A. Elvehjem. (Wis. Expt. 
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Sta.)* {Jour, Biol. Chem., 151 {1943), No. 1, pp. 109^115). —^An extension of 
work reported by Nielsen and Elvehjem (E. S. R., 89, p. 505) is presented and 
summarized as follows: “A folic acid concentrate has been shown to approximate 
the activity of liver extract in counteracting the effects of sulfasuxidin^ when 
the concentrate and liver extract are fed at levels equal in Streptococcus lactis 
activity. Biotin increased the growth rate when fed in conjunction with a folic 
acid concentrate or liver extract even when insufficient quantities of the concen- 
trate or liver were fed. The decreased growth and leucopenia induced in rats by 
feeding sulfasuxidine were counteracted by the untreated folic acid concentrate 
or by the same concentrate autoclaved at neutrality, but not by the concentrate 
when it had been autoclaved in acid. Xanthopterin fed in conjunction with biotin 
did not increase the growth rate of rats fed sulfasuxidine.” 

Development and management of a cotton rat colony, D. B. Meyer and 
M. Marsh {Amer. Jour. Pub. Health, 33 {1943), No. 6, pp. 697-700, Ulus. 4).-~ 
The points considered in this description of a cotton rat colony developed and main¬ 
tained by the Michigan Department of Health for use in poliomyelitis research are 
equipment, work schedule, feed, management of breeders, and losses among cotton 
rats. The diet adopted after trials with a great variety of foods consisted of a 
mixture of 1 part sunflower seed and 3 parts rolled or whole oats; equal parts of 
commercially prepared fox and mouse pellets; fresh apples, carrots, tomatoes, or 
alfalfa cuttings; and water from glass bottles equipped with hanging drop dis¬ 
pensers. Losses encountered have been due to mechanical injury from fighting, 
improper handling by attendants, alopecia, bacterial infection, internal parasitism, and 
starvation. 

Losses of vitamins in large-scale cookery, C. A. Heller, C. M. McCay, and 
C. B. Lyon. (Cornell Univ.). {Jour. Nutr., 26 {1943), No. 4, pp. 377-383).— 
This paper presents a report of a preliminary study conducted in a large industrial 
cafeteria to obtain a rough estimate of the losses in vitamins in actual large-scale 
cookery. Data on the carotene, thiamine, riboflavin, niacin, and ascorbic acid con¬ 
tent of the raw carrots, potatoes, and cabbage and the frozen peas, lima beans, 
green beans, and spinach used in the study are presented, together with data on the 
vitamin content per serving of the cafeteria-prepared vegetables. Pertinent details 
concerning the cooking and the vitamin losses are also tabulated for the vegetables 
prepared. ”The losses, in percent, ranged as follows: Thiamine 16 to 64; niacin 
2 to 61; riboflavin 22 to 45; ascorbic acid 27 to 90. Changes were then made in the 
vegetable cookery by decreasing radically the time of cooking large quantities. The 
time of holding vegetables between cooking and service was also cut to a minimum. 
Texture, flavor, and appearance were improved. A comparison of the thiochrome 
and fungus assay methods for the determination of thiamine gave excellent results 
for analyses in vegetables.” 

The effect of cooking with and without sodium bicarbonate on the thiamine, 
riboflavin, and ascorbic acid content of peas, C. H. Johnston, 1.. Schauer, 
S. Rapaport, and H. J. Deufx, Jr. {Jour. Nutr., 26 {1943), No. 3, pp. 227-239).— 
In these experiments an 85-gm. sample of peas, either fresh or frozen, was cooked 
in 180 cc. of water. When sodium bicarbonate was used 0.22 gm. was added, this 
being an amount comparable to that used in household cookery procedures; values 
obtained with this addition were usually below pH 9. In the various tests, the peas 
were cooked not for equal periods of time, but to the same degree of “doneness.” It 
was found that this amount of soda lowered the time necessary for cooking from 
17 to 8 min. for the fresh peas and from 6 to 4 min. for frozen peas. Thiamine, 
riboflavin, and ascorbic acid were determined, by methods outlined briefly, in the 
raw peas, the drained cooked peas, and the cooking water. The data previously 
summarized for thiamine (E. S. R., 88, p. 858) showed the fresh peas to contain 
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333 tig. thiamine, 168-203 jig. riboflavin, and 23.7 mg. ascorbic acid per 100 gm. 
Similar values for tliiamine (351-408 pg.) and riboflavin (171-200 jAg.), but some¬ 
what lower values for ascorbic acid (12.2-20.6 mg.), were found for the frozen peas. 

Unclet the conditions of these tests, the presence of sodium bicarbonate in the 
cooking water had little if any effect on the vitamin losses, except in one lot of 
overcooked fresh peas and another of frozen peas partially crushed in the processing; 
in these there was greater leaching out of the thiamine and greater destruction of it 
in the cooking water in the presence of soda than in plain water. In intact peas, 
whether fresh or frozen, approximately 80 percent of the thiamine, 65 percent of 
the riboflavin, and 45-60 percent of the ascorbic acid were retained in. the drained 
peas after cooking. When the vitamins in the cooking water were taken into account, 
the cooking losses, if the peas were not crushed or broken, were negligible for 
thiamine (4-8 percent) and not more than 15 percent for riboflavin, regardless of the 
cooking method and whether the peas were fresh or frozen; ascorbic acid destruc¬ 
tion was not influenced by the method of cooking and was small for; fresh peas 
(1-8 percent) but amounted to 15-20 percent with the frozen peas. 

Ascorbic acid in institutional food, K. Daum, M. Aimone, and S. Hollister 
{Jour. Amer. Dietet. Assoc., 19 {1943), No. 10, pp. 693-694). —Fresh and canned 
vegetables cooked in quantity lots to serve 1,400 people in groups of 400 or 500 
were sampled before and after cooking and after holding for 15-, 30-, and 60-min. 
intervals on the steam table or the electrically heated food conveyors. Under the 
system of operation employed, the holding period was less than 1 hr. and the 
maximum time for both preparation and service was never more than 3 hr. Analyses 
of 6-30 lots of each of the 13 vegetables gave values per 100 gm. of cooked vegetables 
that were 5.5-44.4 percent lower than the corresponding values for the vegetables 
before cooking. The cooked vegetables lost from 0.0 to 22.2 percent of their ascorbic 
acid in the first 15 min. on the steam table or conveyor; losses were not appreciable 
in the next 15 min,, but by the end of an hour had increased until the total loss in 
cooking and holding resulted in ascorbic acid values from' 16.6 to 55.5 percent lower 
than those for the uncooked vegetables. Canned tomatoes showed the lowest and 
sauerkraut and potatoes the highest losses. 

Adequacy of the industrial lunch and the use of brewer’s yeast as a supple> 
ment, C. A. Heuxr, C. M. McCay, and C. B. Lyon. (Cornell Univ.). {Jour. 
Nutr., 26 {1943), No. 4, pp. 385-390). —Cafeteria and lunch-type meals served to 
one cafeteria in the Brooklyn Navy Yard were sampled for the determination of 
riboflavin, niacin, and thiamine. The assays indicated that this noon meal usually 
furnished as much as one-fourth of the day’s requirements for these vitamins. 
Following this preliminary survey, dried brewer's yeast was added to certain of 
the cooked products, following initial efforts to standardize the recipes and deter¬ 
mine reasonable yeast levels that would not injure flavor or appearance of the foods. 
Addition of the dried brewer’s yeast proved a satisfactory method of supplementing 
the vitamin supply if the additions were made to meat dishes at conservative levels, 
so that the taste was not detected. The fungus assay method applied to whole meals 
for the determination of thiamine gave higher values than the thiochrome technic. 
This suggested a comparatively large discrepancy due to meat in the meals, since 
the two methods gave similar results in application to the analysis of vegetables in 
the study noted above. 

Vitamin content of variety meats, J. M. McIntire, B. S. Schwetgert, E. J. 
Herbst, and C. A. Elvehjem. (Wis. Expt. Sta.). {Jour. Nutr., 28 {1944), No. 1, 
pp. 35-40 ).—Variety meats obtained from local markets were analyzed for thiamine 
by the method of Hennessey as modified by McIntire et al. (E. S. R., 90, p. 565); 
for nicotinic acid by the modified method described by Krehl et al. (E. S. R., 90, 
p. 727), after extraction with 4 percent NaQH; and for riboflavin by the fluorometric 
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method as modified by Andrews (E. S. R., 90, p. 10), and also by the microbiological 
procedure with modifications in extraction and digestion as described by Meintire 
et aL (see p. 306). Riboflavin values by the two methods were found to be in good 
agreement. 

Of the variety meats studied, Canadian bacon, summer sausage, a sandwich meat, 
and pork link sausage were richest in thiamine, containing in this group from 0.40 
to 0.57 nig. per 100 gm. Of the fresh organ meats studied, heart was the richest 
in thiamine, containing 0.40-0.70 mg. per 100 gm.; the liver samples contained 0.19- 
0.23 mg., and the tongue 0.16 mg., these being similar to the muscle meats. Corned 
beef was the poorest source of thiamine. Liver sausage, with 1.30 mg. riboflavin per 
100 gm., was the richest of the prepared meats in this vitamin. The other samples 
tested contained but 0.10-0.39 mg. per 100 gm., this being within the range for muscle 
meats. Corned beef was the lowest in riboflavin. Of the organ meats, liver was 
the best source of riboflavin, with 2.43-3.32 mg. per 100 gm.; hearts were also rich in 
this vitamin, containing 0.74-1.10 mg. per 100 gm. The sample of baby beef tongue 
contained 0.28 mg. riboflavin per 100 gm. Nicotinic acid was about the same in the 
prepared meats and muscle meats, with a range in values of 0.8-4.5 mg. per 100 gm. 
Liver, with 13.5-16.9 mg. per 100 gm., was richer than any of the organ meats in 
nicotinic acid. Heart was lower, but was also rich, containing 4.5-7.0 mg. per 100 gm. 

Some of the meats were cooked by standard procedures of broiling, braising, or 
boiling. Greater amounts of the vitamins were retained in the meats after broiling 
than after braising. In the case of boiling the vitamin retention was dependent on 
the cooking time. In nearly every case, however, more than 90 percent of the 
nicotinic acid and riboflavin were recovered in the meat and drippings. Thiamine 
retentions were variable, with as little as 31 and 33 percent retained in braised baby 
beef heart and boiled tongue, respectively. 

[Nutrition investigations at the Idaho station] {Idaho Sta. Bui 255 (1944), 
pp. 41-42 ).—Analyses showed that new potatoes were at least twice as rich in 
ascorbic acid as mature tubers, and that the most important factor in determining 
the antiscorbutic value of baked potatoes was the promptness with which they were 
eaten after baking. Baked potatoes allowed to stand at room temperature lost 33 
percent of their ascorbic acid in ^ hr., alx)ut 50 percent in 2 hr., and 100 percent in 
4 hr. Lamb chops containing 1.0 pg. of thiamine per gram of fresh tissue and 
only 0.68 pg. per gram of broiled chops were shown to be a very poor source of 
thiamine when compared with pork chops (loin) which contained 8.35 pg. of 
thiamine per gram in the raw chops and 5.34 tig. per gram after broiling. Thiamine 
values of the broiled chops were at least one-third lower than those for the raw 
chops. Lamb heart, liver, and kidney were found to contain 4.2, 3.0, and 2.7 pg. 
of thiamine per gram of fresh tissue, respectively. Mature Alaska peas analyzed 
raw and after soaking and cooking (cooking water included in samples) showed 
a loss of about 13 percent of the thiamine and 18 percent of the riboflavin originally 
present in the raw peas. Feeding tests with these Alaskan peas indicated that they 
were excellent sources of the essential amino acids with the single exception of 
methionine. 

[Food and nutrition investigations at the Louisiana station] {Louisiana Sta. 
Rpt. 1943, pp. 10-13).—In a study of the ascorbic acid content of okra,the 16 
varieties analyzed were found to vary from 18 to 35 mg. of ascorbic acid per 100 
grams, with short-pod varieties tending to contain the larger amount. Varietal dif¬ 
ferences were overshadowed by maturity differences, however, since ascorbic acid 
values decreased consistently with increasing size of pod. In the Green Velvet 
variety, pods 5-554 in. long contained 40 percent less ascorbic acid than those 
3-354 in. long. Pods held at refrigerator temperature for 24 hr. retained 82 percent 
of their original ascorbic acid content, while those held 48 hr. retained 70 percent. 
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Cooking losses of ascorbic acid varied from 18 to 55 percent, depending on the 
method of cooking. 

Tomatoes from June and October crops were tested at different stages of maturity 
for their content of ascorbic acid, thiamine, and riboflavin. The results showed that 
ripening in extremely hot sun, whether on the vine or after picking, had an adverse 
effect on. ascorbic acid content. In the fall, field-ripened tomatoes were richer in 
ascorbic acid than the green ones, but in June, when the sun was very hot, tomatoes 
ripened in the field contained less ascorbic acid than the green ones and no more than 
those that were picked slightly pink. In the fall, tomatoes picked when slightly pink 
and ripened at room temperature were a little lower in ascorbic acid than field-ripened 
ones of the same variety, but in the hot summer the ascorbic acid values of the room- 
ripened tomatoes were 10 percent higher than the field-ripened samples. In the 
summer, all picked tomatoes ripened in the sun had lower ascorbic acid values than 
the freshly picked samples. In the spring, thiamine and riboflavin content did not 
vary with the degree of maturity but in the fall samples the thiamine content was 
considerably less and riboflavin slightly less in the green tomatoes than in the ripe 
ones. Pink-ripe and green tomatoes of the spring crop showed about a 20 percent 
loss of thiamine when ripened in the laboratory; in the fall, the pink-ripe samples 
similarly ripened showed a slight decrease and the green tomatoes a slight increase 
in thiamine. 

Some observations of dark adaptation in man and their bearing on the prob¬ 
lem of human requirement for vitamin A, E. L. Batchelder and J. C. Ebbs. 
(R. I. Expt. Sta.). (four. Nutr., 27 ( 1944 ), No. 4 , pp. 295^02, Ulus. i ).—In this 
extension of earlier work (E. S. R., 89, p. 770), the question of minimal needs for 
vitamin A was approached by attempts to maintain the visual thresholds somewhat 
above those shown by the subjects before depletion of vitamin A. Using the same 
dark-adaptation instrument and the same procedures as before, four young adults, 
three women and one man, were given a diet deficient in vitamin A but adequate in 
all other respects, and their dark adaptation was measured three times weekly during 
the depletion and practically daily during the feeding of the vitamin A supplement. 

At the beginning, all four subjects showed a sensitivity well within the normal 
range established in the previous study, but the rate of change in sensitivity was 
quite varied. None showed an immediate rise in threshold on the vitamin A-free 
diet. One showed a slight rise during the first weeks, but after the eighty-fifth day 
there was a gradual improvement in dark adaptation up to the one hundred and 
eightieth day when the study was discontinued without testing the effect of vitamin 
A supplementation. The other three showed a rise in threshold after 65 to 100 
days. When this amounted to about 0.5 log unit, one subject was fed 2,000 Inter¬ 
national Units of vitamin A daily for 27 days, during which the threshold continued 
to rise. Increasing the dosage to 4,000 I. U., equivalent to 84 I. U. per kilogram 
body weight, led to the maintenance of a constant 30-min. threshold for about 45 
days at a level from 0.7 to 0.8 log unit above her threshold at the beginning of the 
experiment. In another subject who did not receive vitamin A until her threshold 
level was 1.0 log unit above the original threshold, it required 5,000 I. U. daily, 
equivalent to 81 I. U. per kilogram body weight, to establish equilibrium, with the 
threshold close to the original dark-adaptation level. In the male subject, the 
threshold was 1.5 log units above the normal level when vitamin A was first adminis¬ 
tered. In this case, 5,000 I. U., equivalent to 74 1. U. per kilogram body weight, 
were required to establish constant dark-adaptation ability, but this represented a 
level almost 2.0 log units above the subject's normal dark-adaptation level. 

Determination and content of carotene and vitamin A in Wisconsin butter, 
S. B. Berl and W. H. Peterson. (Wis. Expt. Sta.). (Jour. Nutr., 26 ( 1943 ), 
No. 5, pp. 527-538, Ulus. 1 ).—The solvent-extraction method described for the 
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determination of carotene and vitamin A in butters involved the use of an ether 
solution of the nonsaponihable fraction of the butter. This solution was dried over 
anhydrous sodium sulfate and extracted with Skellysolve B (S. S. B.) Total pig¬ 
ment was determined in one aliquot of the S. S. B. extract, while from another 
aliquot noncarotene pigments were removed by extraction with 94 percent diacetone 
alcohol which previous tests had shown to be superior to 92 percent methanol for 
this extraction. This purified aliquot, after one washing with water and dilution 
to volume with S. S. B., was used for direct photocolorimetric determinations of 
carotene, essentially by the method of Koehn and Sherman (E. S. R., 83 
p. 729). In a third aliquot of the original S. S. B. extract vitamin A was deter¬ 
mined, after removal of the solvent under vacuum and solution of the residue in 
chloroform, by the antimony trichloride reaction with measurement of the blue color 
developed in an Evelyn photoelectric colorimeter, essentially by the method of 
Koehn and Sherman. 

Carotene and vitamin A determinations in a series of Wisconsin butters showed 
the March butters to average about 9,500 International Units per pound, the July 
and September butters about 18,000, and the January butters about 10,500 I. U. 
per pound. Carotene constituted about 75 percent of the total natural butter pigment 
in summer butters and about 60-65 percent in winter butters. Storage of butters 
as long as 8 mo. did not result in a loss of carotene or of vitamin A. 

The B vitamins in honey, G. Kitzes, H. A. Schuette, and C. A. Elvehjem. 
(Wis. Expt. Sta.). {Jour. Nutr., 26 (1943), No. 3, pp. 241-250 ).—The variou.s 
B vitamins were determined with special attention to methods in 40 honeys described 
in general as to place of origin and floral source. Thiamine was determined by a 
modification of the Hennessy-Cerecedo thiochrome method, with fluorescence 
measurements in a photofluorometer. Nicotinic acid, pantothenic acid, and riboflavin 
were determined by microbiological methods applied to the diluted autoclaved honey, 
the sample for the pantothenic acid determination having been neutralized before 
autoclaving. For these determinations, water extraction gave the same results as 
acid or alkali extractions and was more satisfactory since the latter procedure tended 
to produce excessive caramelization of the sugars. The growth response of yeast 
strains, as measured by turbidity readings, was utilized in the determinations of 
pyridoxine and biotin; enzyme digestion was used to release any bound pyridoxine. 
Folic acid was determined by the use of the streptococcus organism. 

Honeys of the years 1940-42 contained per 100 gm. 7-60 pg. riboflavin, 20-360 pg. 
pantothenic acid, 72-590 pg. nicotinic acid, 2.2-12 pg. thiamine, and 4-27 pg. pyri¬ 
doxine. Honeys of the year 1935-39 which had been stored in a dark closet at room 
temperature contained similar amounts of these vitamins, with the exception of panto¬ 
thenic acid which, in the naturally acid honey (pH 4-5) had decreased, apparently by 
slow destruction, to the levels of 9-60 pg. per 100 gm. Biotin and folic acid, deter¬ 
mined in a few samples, were found in traces averaging 0.066 pg. and 3 pg. per 100 
gm., respectively. 

Two samples of pollen and one of royal jelly were found many times richer in 
vitamin content than honey itself. Royal jelly was particularly rich in pantothenic 
acid and biotin, with values of 320 and 4.1 pg. per gram, respectively. Tlie fact that 
pollen was in general 100 times richer than honey in vitamin content suggested that 
much of the vitamin value of the latter might be due to the pollen present in each 
sample. This was borne out by the 40 percent reduction in riboflavin and 25 percent 
reduction in nicotinic acid resulting from filtration of diluted honey. 

The effect of commercial clarification on the vitamin content of honey, M. H. 
.Haydak, L. S. Palmer, M. C. Tanquary, and A. E. Vivino. (Minn. Expt. 
Sta.). (Jour. Nutr., 26 (1943), No. 3, pp. 3i9-32i).—Samples of clarified and 
unclarified honey obtained from commercial packers were assayed for thiamine, 
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riboflavin, pantothenic acid, nicotinic acid, and ascorbic acid contents. There was 
a genera! decrease in the vitamin concentrations of the clarifled samples, ranging 
from 8 to 45 percent. The decline, due to commercial clarification, was generally 
to a lesser degree than that observed in an earlier study (E. S. R., 88, p. 550) in 
which clarification was done under laboratory conditions. Determination of the 
antihemorrhagic activities of the commercial samples showed that there was no 
perceptible reduction in this activity due to the clarification. This suggested that the 
antihemorrhagic activity was hot due to pollen present in the honey but to sub¬ 
stances dissolved in it. 

Retention of the B-vitamins in rare and well-done beef, S. Cover, B. A. 
McLaren and P. B. Pearson. (Tex. Expt. Sta.). {Jour. Nutr., 27 {1944), No. 
5, pp, 363-375). —Right and left two-rib roasts of beef were cut alike from paired 
wholesale ribs and used as pairs, one being analyzed raw and the other after cook¬ 
ing by a standardized method. The entire meat (lean and fat) of each roast was 
removed and ground to a homogeneous mince which after thorough mixing was 
sampled for determinations of moisture and fat (ether extract) and the B 
vitamins. The thiamine values reported were determined photofluorometrically, 
essentially by the method of Harris and Wang (E. S. R., 87, p. 762). Riboflavin, 
nicotinic acid, and pantothenic acid were determined by microbiological pro¬ 
cedures, those of Snell and Strong (E. S. R., 82, p. 587), Snell and Wright 
(E. S. R., 87, p. 12), and Strong et al. (E. S. R., 86, p. 588), respectively, applied 
to papain-takadiastase extracts from which the fat had been removed with chloro¬ 
form and the proteins by precipitation at pH 6.8-7.0. This method of preparing 
the extract was utilized by McLaren et al. (see p. 161) in the simplified fluoro- 
metric method developed for determining riboflavin in meats. Riboflavin in the 
roasts was also determined by this latter method. 

The 18 raw roasts from carcasses of Commercial grade averaged 1.3 pg. thiamine 
per gram moist basis (range 0.8~1.7) ; 1.5 and 1.6 \ig. riboflavin by the fliioro- 
metric and microbiological methods, respectively, (ranges 1.0-2.2 and 1.2-2 0) ; 
49 M-g. (39-60) nicotinic acid; and 4.9 p.g. (3.8-5.7) pantothenic acid. Raw rib 
roasts within a carcass did not show significant differences for any of the four 
vitamins, but roasts from different animals showed highly significant differences for 
thiamine, riboflavin, and nicotinic acid, and significant differences for pantothenic 
acid. Thiamine and riboflavin values for the three raw rib roasts from a carcass 
of Choice grade were within the range of those from the Commercial carcasses 
(two grades below Choice), but the roasts from the Choice carcass were lower 
than those from the Commercial carcasses in nicotinic and pantothenic acid. 
Vitamin retentions were calculated from values for the cooked and raw roasts 
expressed on the dry fat-free basis. The rare and well-done roasts, respectively, 
retained 75 and 69 percent of the thiamine, 83 and 77 percent of the riboflavin, 
75 and 79 percent of the nicotinic acid, and 91 and 75 i)ercent of the panthothenic 
acid. Retentions of thiamine and pantothenic acid were significantly lower in the 
well-done than in the rare roasts, but with riboflavin and nicotinic acid the dif¬ 
ferences between rare and well-done roasts were not significant. Only small 
amounts of the vitamins were recovered in the drippings, which in these tests 
were so meager in quantity that they formed crusts as the meat juices dripped 
into the pan. One serving (4 oz.) of rib roast of beef was calculated to furnish 
approximately 7 percent of the thiamine, 6 percent of the riboflavin, and 37 percent 
of the nicotinic acid recommended for a moderately active woman for !• day. 

The retention of vitamins in veal and lamb during cooking, J. M. McIntire, 
B. S. ScHWEiGERT, and C. A. Elvehjem. (Wis. Expt. Sta.). {Jotir. Nutr., 26 
{1943) y No. 6, pp. 621-630). —The three series of veal and two of lamb used in 
this investigation were of known origin and were cut to give paired samples from 
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the two sides of the animal for analysis in the raw and cooked state. The cooking 
of the various cuts by roasting, broiling, braising, or stewing was conducted under 
standard procedures without seasoning. The preparation and storage of the meat 
samples, drippings, and stewing water, and the analysis for moisture and fat were 
carried on by methods previously used (E. S. R., 90, p. 565). Thiamine was 
determined by the method of Hennessy as modified by Mclntire et al.; nicotinic acid 
by the method of Snell and Wright (E. S. R., 87, p. 12), after extraction with 4 
percent alkali; and riboflavin by the method of Snell and Strong (E. S. R., 82, p. 
587), with modifications in the digestion procedure involving autoclaving of the 
meat samples for 15 min. with 0.1 N H*S04, followed by overnight incubation with 
papain with subsequent neutralization and ether extraction. 

The retention in the meat alone after roasting and broiling averaged 57 and 70 
percent for thiamine, 82 for riboflavin, and 80 percent for nicotinic acid. The reten¬ 
tion after braising of veal averaged 40 percent for thiamine, 73 for riboflavin, and 

61 percent for nicotinic acid, and after stewing averaged 26, 66 and 52 percent 
respectively. The average total thiamine retention in the meat plus drippings was 

62 percent after roasting and braising, 80 after broiling, and only 51 percent after 
stewing. The average total retention after the various cooking methods ranged 
from 87 to 101 percent for riboflavin and 92 to 100 percent for nicotinic acid. The 
vitamin content of different cuts of meats from the same carcass showed interesting 
variations. The average thiamine value was 1.7 pg. per gram of fresli lamb and 
1.74 pg. for veal; the average riboflavin value 2.8 pg. for lamb and 3.15 pg. for 
veal; and the average nicotinic acid value for lamb 58 pg. and for veal 67 pg. per 
gram. 

The influence of the thiamine intake of the pig on the thiamine content of 
pork, with observations on the riboflavin content of pork, R. C. Miller, J. W, 
Pence, R. A. Dutcher, P. T. Ziegler, and M. A. McCarty. (Pa. Expt. Sta.). 
{Jour. Nutr., 26 {1943), No. 3, pp. 261-274 ).—Three lots of pigs averaging aboui 
47 lb. at the beginning of the experiment were fed rations containing, respectively, 
5,761, 3,447, and 1,315 pg. thiamine per pound of feed. The average feed con¬ 
sumption was about the same for the three lots of pigs (5.1-5.3 lb. per day), so 
that the average daily thiamine intakes were approximately 29, 17, and 7 mg.,'“ 
respectively. These amounts were fully adequate, being greatly in excess of the 
suggested requirements of 1 to 3 mg. per 100 lb. of body weight. The growth 
response of the three lots of pigs was similar in spite of the difference in thiamine 
intake. Beginning on the one-hundredth day of the feeding experiment and 
usually at weekly intervals thereafter up to 140 days, one pig from each lot was 
sacrificed. The carcasses were chilled and samples were taken from the shoulder, 
the middle of the loin, the ham end of the loin, and the liver for determination 
of thiamine by the thiochrome method of Hennessy and riboflavin by the fluoro- 
metric method of Conner and Straub (E. S. R., 87, p. 10). Thiamine values on 
the fresh basis for the shoulder, center loin, and ham end of loin averaged 
7.9, 9.5 and 10.3 pg. per gram, respectively, in pigs receiving 1,315 pg. thiamine 
l)er pound of feed. These values increased by approximately 100 percent to 
15.1, 20.0, and 20.1 pg. per gram, respectively, with increase of the feed level to 
3,447 pg. i>er i)ound, and again by 15 to 20 percent to 17.3, 23.1, and 23.9 pg. per 
gram, respectively, with an increase of the thiamine in the feed to 5,761 pg. per 
pound. These values show that different pork cuts may vary in thiamine content, 
the loin, for example, containing more than the shoulder; both of these muscle 
tissues contained more than the liver, which averaged but 3.3, 4.5, and 5.3 pg. 
thiamine per gram on the rations containing thiamine at the low, medium, and 
high levels, rest>ectively. 

Limited observations on two pigs indicated that pork muscle tissues nearly 
reached the saturation point, so far as thiamine storage was concerned, when the 
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thiamine content of the ration approximated 5,800 ng. per pound. It appeared 
also that the thiamine accumulated rapidly in the pork muscle. Riboflavin values, 
determined incidentally in this study, averaged about 42 \ig, per gram of fresh 
liver but amounted to only 2-4 jig- gram for the muscle tissues. These values 
were obtained on riboflavin levels of 1,66^2,468 jig. per pound of feed. 

Biotin, pantothenic acid, and riboflavin balances of young women on a milk 
diet, J. Gardner, A. L. Neal, W. H. Peterson, and H. T. Parsons. (Univ. 
Wis.). {Jour. Amer. Dietet. Assoc,, 19 (1943), No. 10, pp. 683-684). —Three 
healthy young women were maintained for 10 days on a diet consisting of 3 qt. daily 
of pasteurized grade A milk purchased on the open market, supplemented only With 
50 mg. daily of ascorbic acid, 5 cc. of a mineral mixture of 8.5 gm. iron pyrophos¬ 
phate, 0.4 gm. copper sulfate, and 0.4 gm. manganese sulfate in a pint of water, and 
caramel candy ad libitum to supplement the calorie intake. The excreta of the first 
3 days were discarded, and for the remaining 7 days combined fecal collections for 
days 4 through 6 and 7 through 10 and composite aliquots for the same periods of 
24-hr. urines collected with suitable preservatives were analyzed microbiologically for 
biotin, pantothenic acid, and riboflavin, as was also done with representative samples 
of the milk. 

The average daily intakes of the three vitamins were biotin 115 pg., pantothenic 
acid 6.9 mg., and riboflavin 7.0 mg. Minimum, maximum, and average values for 
urinary excretions were biotin 40.0, 57.7, and 49.5 pg., pantothenic acid 4.8, 6.7, and 
6.0 mg.; and riboflavin 3.1, 3.6, and 3.4 mg., respectively. The fecal output of biotin 
ranged from 30.6 to 99.6 pg. with an average of 73.4 pg., and the total output (urine 
and feces) averaged 107 percent of the intake, indicating slight synthesis. The fecal 
pantothenic acid and riboflavin values were low, averaging only about 6 and 11 per¬ 
cent, respectively, of the intake. The total output of pantothenic acid almost equaled 
the intake, but of riboflavin amounted to only about 55 percent of the intake, thus 
indicating considerable destruction of the latter in the body. 

The effect of high temperature and B-vitamin levels of the diet upon the meta¬ 
bolism and body composition of rats, H. P. Sarett and W. A. Perlzweig (Jour. 
Nutr., 26 (1943), No. 6, pp. 611-620). —In this extension of metabolism studies 
(E. S. R., 90, p. 135), groups of 5 rats each (30 days old and weighing 60-91 gm. at 
the beginning of the experiment) were maintained for 23-25 days at temperatures of 
75® and 91® F. and on high and low intakes of vitamins of the B group and furnished 
different amounts of a concentrated liver extract, there being one group each on high 
vitamin at 91®, high vitamin at 75°, low vitamin at 91°, and low vitamin at 75®. 

“At both levels of vitamin intake the rats at 91® gained more weight, retained 
more nitrogen, fat, and water than the corresponding controls. The concentration of 
water was lower and that of fat was higher in the animals at 91°. The concentration 
of riboflavin, pantothenic acid, and thiamine was highest in the bodies of the group 
on the high vitamin intake kept at 91 ® and was lowest in the low vitamin group kept 
at 91®. In the two groups at 75°, the level of intake had no effect upon the concen¬ 
tration of riboflavin and pantothenic acid in the tissues, while the thiamine concen¬ 
tration varied with the intake. The nicotinic acid of the tissues remained unin¬ 
fluenced either by level of intake or temperature." 

Some results of feeding rats a human diet low in thiamine and riboflavin, 
G. M. Higgins, R. D. Williams, H. L. Mason, and A. J. Gatz (Jour. Nutr., 
26 (1943), No, 4, pp. 347-359, Ulus. 5). —For this study, which followed the same 
general pattern as a previously noted one in which the diets used were low in thiamine 
(E. S. R., 90, p. 714), certain changes were made in the diets to reduce the level 
of riboflavin below the average of 2.5 pg. These changes consisted chiefly in omitting 
entirely skim milk powder, cheese, and skim milk; allowing large portions of bread, 
beef roast, and butter, and adding cream. The quantities of thiamine and riboflavin 
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furnished by the various diets were, respectively, diet E 0.96 and 2.00 \ig. per gram 
of dry diet, F 1.62 and 2.00, G 1.82 and 2.90, H 1.78 and 2.90, and J 1.94 and 2.60 \ig. 
per gram of dry diet Observations of the effect of the altered diets on human sub¬ 
jects have been noted (E. S. R., 91, p. 101). 

The growth curves of the rats on diets F, G, and H (breads made from enriched 
flour) showed only moderate increases over the basal diet, but on diet J (bread 
made from whole-wheat flour) the increase in growth rate was very marked. The 
utilization of the food was also much higher on diet J. When the food intakes were 
calculated per unit of surface weight, the animals on diet J were taking less food 
than those on diet H and yet their body weights were considerably greater. Hypo¬ 
chromic anemia developed in the animals on diet E. Diet F with its higher thiamine 
content improved erythrocyte and hemoglobin levels somewhat, but not significantly, 
while diet G with its higher content of both riboflavin and thiamine improved the 
levels of both significantly, essentially normal values being obtained on these diets 
as well as diet J. 

Changes from the normal were observed in the liver, thyroid, and pituitary on all 
of the diets except J, and even on this diet there was some abnormality in the 
thyroid. Chemical analyses for thiamine and riboflavin of the livers, skeletal 
muscles, kidneys, and testes of animals on diet E showed very low concentrations 
of these vitamins. 

Influence of increasing doses of thiamine and riboflavin on efficiency of their 
utilization, B. Sure and Z. W. Ford, Jr. (Ark. Expt. Sta.). {Jour. Nutr., 26 
(1^43), No. 6, pp. 659-^71 ).—With the use of the technic described elsewhere 
(E. S. R., 89, p. 504) and the precaution of collecting the feces for riboflavin analysis 
under petroleum ether to reduce bacterial synthesis of the vitamin, a quantitative 
metabolic study was made of the influence of increasing daily doses of thiamine 
and riboflavin on their efficiency of utilization by the rat. Animals 36 days old 
and weighing from 80-100 gm. were used. In each group of four, two received the 
same amounts of thiamine and riboflavin, one received no thiamine, and one no 
riboflavin. The first three groups were given doses of 5, 100, and 1,000 |xg., and 
the experiment was continued for 26 days. For the other three groups the doses were 
10, 20, and 50 pg. and the experiment lasted only 13 days. 

For thiamine, the efficiencies of utilization at the 50, 100, and 1,000 pg. levels were 
92.1, 82.9, and 51.9 percent, respectively. Because of the difficulty in completely 
preventing bacterial synthesis of riboflavin in the feces, the efficiency of utilization 
of this vitamin at the three lower levels could not be evaluated, but at the 50, 100, 
and 1,000 pg. levels, where the total in the feces was insignificant in terms of total 
intake, the figures obtained are thought to be reliable. These averaged 92.9, 87.3, 
and 88.3 percent, respectively, these values being considerably higher than for 
thiamine at the same dosages. 

The total intake of the vitamin could not be accounted for by excretion or by 
storage in the animal tissues. Incubation at 37® C. of tissues of the liver, lung, heart, 
stomach, and small and large intestines showed an appreciable destruction of both 
thiamine and riboflavin, suggesting that part of the losses of these vitamins in 
metabolism are caused by their destruction in the tissues. 

The effects of maturity, nitrogen fertilization, storage, and cooking on the 
ascorbic acid content of two varieties of turnip greens, R. Reder, M. Speirs, 
H. L. Cochran, M. E. Holunger, L. R. Parish, M. Gieger, L. McWhirter, 
O. A. Sheets, J. F. Eheart, R. C. Moore, and R. L. Carolus {Georgia,Louisi¬ 
ana, Mississippi, Oklahoma, Virginia, and Virginia Truck Stas., South. Coop. Ser. 
Bui. 1 {1943), pp. if?+).—This publication (No. 3) presents a complete and de¬ 
tailed report of a cooperative study referred to earlier (E. S. R., 89, p. 775). Turnip 
greens of the Shogoin and Seven Top varieties were grown from seed furnished by 
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the U. S. D. A, Vegetable Breeding Laboratory at Charleston, S. C., at different 
locations, by similar cultural methods and under known environmental conditions. 
The factorial design experiments were conducted at Experiment, Ga., Baton Rouge, 
La., State College, Miss., Stillwater, Okla., and Blacksburg and Norfolk, Va. The 
two varieties of greens showed significant differences in ascorbic acid content, the 
Shogoin variety averaging 129.56 mg. per 100 gm. on the wet basis (12.98 mg. per 
gram dry basis), and the Seven Top 146.31 mg. per 100 gm. wet basis (11.52 mg. per 
gram dry basis). The differences in rank of the two varieties on the wet and dry 
bases was related to a statistically significant difference in moisture content, the 
Shogoin variety containing more moisture than the Seven Top. Nitrogen fertiliza¬ 
tion did not significantly affect the ascorbic acid content of the greens. Greens of 
both varieties contained more ascorbic acid when harvested at a late rather than 
an early stage of maturity. On the dry basis this trend was not apparent, due to 
the progressive and significant decrease in moisture content as the plants matured. 

Storage for 24 hr. at 40® F. did not significantly affect the ascorbic acid content 
of the greens, but at room temperature storage losses of this vitamin amounted to 

20.7 and 31.5 percent (dry basis) for the Shogoin and Seven Top varieties, respec¬ 
tively. Cooking losses in fresh and stored greens of the two varieties averaged about 

25.7 percent with half an hour of cooking, but increased to 67.2 percent in 4 hr. of 
cooking; the cooking losses were greater for stored greens, whether held at room 
or refrigerator temperatures, than for those freshly harvested. Greens held at room 
temperature for 24 hr. and subsequently cooked for 4 hr. lost 82.8 percent of their 
ascorbic acid, while under the more favorable conditions of holding at 40® and 
cooking for only half an hour there was a loss of only 28.2 percent. 

“There was a highly significant positive correlation between rainfall and ascorbic 
acid content of the greens on both the wet and dry bases. The effects of location 
and season were less clearly established. In this and in a preceding experiment in 
which the influence of location was considered [E. S. R., 89, p. 506], turnip greens of 
the highest ascorbic acid content were produced at Norfolk. Greens having the next 
highest ascorbic acid content were produced at Blacksburg, Experiment, and Baton 
Rouge, and greens of the lowest content were produced at State College and Still¬ 
water. The spring crops at Experiment and State College had a higher ascorbic 
acid content (dry basis) than the fall crops. The reverse was true at Stillwater.” 

Vitamin C loss from soybeans stored in cooked and fresh state, M. E. Reid 
{Jour. Home Econ., 35 {1943), No. 9, pp. 587-588 ).—Immature Jogun soybeans 
shelled and analyzed soon after harvest averaged 34 mg. ascorbic acid per 100 gm. 
Cooking of the shelled beans caused no loss of ascorbic acid nor did storage of the 
raw beans in the hydrator of the refrigerator for 19 and 72 hr.; refrigerator storage 
of the raw shelled beans for 96 hr. resulted in only a 6 percent loss of ascorbic 
acid. When the beans were similarly stored after cooking, however, the ascorbic 
acid losses amounted to 26, 41, and 44 percent with storage periods of 19, 72, and 
96 hr. These results, checked in three separate tests, indicate that the loss of ascorbic 
acid from immature shelled soybeans is greater when they are stored after cooking 
rather than in the raw state. 

Ascorbic acid content of 39 varieties of snap beans, P. H. Heinze, M. S. 
Kanapaux, B. L. Wade, P. C. Grimball, and R. L. Foster. (U. S. D. A.). {Food 
Res. 9 (1944), No. 1, pp. 19-26 ).—rapid method developed for routine analysis 
of ascorbic acid in snap beans was a modification of the method of Morell (E. S. R., 
87, p. 15) and involved extraction of 25-40 gm. of beans, or 10-15 gm. of bean leaves, 
with 200 cc. of 1 percent metaphosphoric acid for 2 min. in a Waring blender. After 
discarding the first portion of the filtrate a 1-cc. aliquot was placed directly, without 
buffering, in the colorimeter test tube containing 10 cc. of a solution of 2,6-dichloro- 
phenolindophenol (concentration 17 mg. per liter) and read in an Evelyn photo- 
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electric colorimeter within 30 sec. Chemical blanks and their center settings were 
obtained by using 1 cc. of 1 percent metaphosphoric acid in 10 cc. of the dye solution. 
Center settings for the samples were obtained by using 1 cc. of the sample filtrate 
and decolorizing the remaining dye with a few crystals of ascorbic acid. The ascorbic 
acid content of the samples was calculated by using an equation derived by the method 
of least squares from readings on aliquots of pure ascorbic acid solution of various 
concentrations. 

The vitamin C content of 39 varieties of snap beans was determined in two pickings 
of each in the spring and also in the fall harvest. The varieties tended to remain 
in the same relative order in regard to vitamin C content in the two harvest periods, 
with Mammoth Horticultural and Alabama 3 the two highest ranking varieties 
among the pole beans, and Unrivalled Wax, Lows Champion, Giant Stringless, and 
Masterpiece the highest among the bush varieties. In the spring the average ascorbic 
acid content ranged from 23-33.2 mg. per 100 gm. of fresh weight for pods of the 
bush beans and from 21.6-38.2 mg. for the pole beans; corresponding averages in the 
fall were 16.2-33.1 mg. and 17.9-31.2 mg., respectively. 

‘‘Little or no correlation between vitamin C content of the leaves and pods has 
been found when they were harvested at the same time or within 2 weeks of each 
other. A slight significant positive correlation between the vitamin C content of the 
leaves at the flowering stage of the plant and the pods was noted in over 50 percent 
of the pickings.” 

A study of normal human requirements for ascorbic acid and certain of its 
metabolic relationships, H. J. Purinton and C. Schuck. (Purdue Univ.). (Jour. 
Nutr,, 26 (1943), No. 5, pp. 509-518 ).—The ascorbic acid requirements of a 
group of 63 individuals, 52 women aged 16-49 yr. and 11 men aged 20-25 yr., were 
determined by the following procedure: The subject to be tested was given a definite 
diet with an ascorbic acid content of 15 mg. daily for the males and 14 mg. for 
the females and his normal activities continued. A 24-hr. urine sample was collected, 
and a fingertip sample of blood was taken before breakfast on the day of adminis¬ 
tration of a test dose which consisted of 500 mg. of ascorbic acid administered 
preferably intravenously. The same diet was taken for another 24 hr., during which 
frequent blood samples were taken and the 24-hr. urine again analyzed. By sub¬ 
tracting the quantity of ascorbic acid excreted in the test period from the quantity 
administered both in food and as the test dose, a so-called retention figure was 
obtained. By subtracting the excretion of ascorbic acid under fasting conditions 
from this retention figure, a value was obtained which is considered to be the 
quantity metabolized and probably required. 

The average values obtained were for 8 women 16-20 yr. of age 112.5 mg. daily, 
29 women 20-25 yr. 105.6, 11 men 20-25 yr. 124.7, and 15 women 25-49 yr. 80.9 mg. 
Hemoglobin studies on 19 of the subjects (not reported individually) showed a 
definite correlation in 17 with the ascorbic acid content of the plasma, those with 
ascorbic acid levels of at least 0.8 mg. per 100 cc. having hemoglobin levels above 
normal (15.6 gm. Haden) and vice versa. Low hemoglobin levels were more com¬ 
mon in women than in men. Of 16 subjects with low basal metabolic rates, 68.8 
percent had ascorbic acid requirements below the average. Lower retention of 
ascorbic acid tended to run parallel with higher excretions of citric acid as noted 
previously in animal studies (E. S. R., 90, p. 857). 

It is concluded that an optimal intake for the young adult appears to be in excess 
of 100 mg. daily, while for adults between 25 and 50 yr. of age less than 100 mg. 
is required. It is noted, however, that since slightly more than half of the subjects 
had fasting plasma ascorbic acid levels of less than 0.8 mg. per 100 cc. of plasma, the 
high requirement figures may indicate to some extent the need for ascorbic acid 
for tissue saturation. 
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An intradermal test for vitamin C subnutrition. L. B. Slobody (/our. Lab. 
and Clin, Med., 29 (1944), No. 5, pp. 464--472, Ulus. 2). —The test described differs 
from the one first suggested by Rotter (E. S. R., 78, p. 571) in that larger wheals 
(about 4 mm. instead of 2 mm.) are raised and a somewhat stronger concentration 
of dichlorophenolindophenol (n/300 instead of n/400) is used. The technic fol¬ 
lowed is essentially the same as used in the Mantoux and Schick tests. An ordinary 
tuberculin syringe and a short No. 26 needle are used; about 0.05 cc. of the solution 
is injected into the skin on a part of the forearm without hair or veins, and the 
exact times of injection and of disappearance of the blue color are noted with a 
stop watch. 

Among 285 hospital patients of various ages, 102 had skin test times of from 
3.5 to 9 min., 104 from 9 to 13, and 79 from 14 to 25.6 min. The blood levels of 
ascorbic acid ranged from zero to 1.97 mg. per 100 cc. Of 59 patients with blood 
levels below 0.3 mg. per 100 cc., the skin test times were more than 14 min. in 
54. In 10 children on vitamin C-deficient diets, the skin test times increased as 
blood levels fell. It usually took about 9 weeks before the skin test time was over 
14 min. When 2 of the children were given ascorbic acid, the skin tests returned 
to normal. Of 45 subjects who were given 200 mg. of ascorbic acid intravenously 
immediately after skin and bood tests, 44 showed a reduction of skin test times 
and an increase in blood levels. 

In the opinion of the author, blood levels of ascorbic acid reflect only recent 
dietary intakes while the skin test parallels the degree of body saturation. *‘A 
skin test time of more than 14 min. suggests a definite degree of body unsaturation, 
from 9 to 13 min. mild saturation, and less than 9 min. a normal amount of vitamin 
C in the body tissues.” 

Effect of vitamin-C deficiency on experimental wounds: Tensile strength and 

histology, G. H. Bourne (Lancet \London], 1944, I, No. 22, pp. 688-691, 692, 
Ulus. 10). —The tensile strengths of wounds in guinea pigs on various doses of 
ascorbic acid from 0 to 30 mg. daily were comi)ared with the histological appear¬ 
ance of the wounds and in some animals with the amount of total ascorbic acid 
in the blood. The experiment lasted for 2 weeks, including 1 week before the 
wounds were made by standard technics and 1 week following the incision. The 
general histological appearance of the wounds did not vary consistently with the 
tensile strength, although there were more reticular fibers in the wounds with low 
than with high tensile strength. Total blood ascorbic acid showed some relation¬ 
ship to wound tensile strength. When the blood ascorbic acid was less than 0.1 
mg. per 100 cc., the wounds were likely to have lower tensile strength. In discussing 
these findings and other reports in the literature, including the observations of 
Crandon, Lund, and Dill (E. S. R., 86, p. 871), the author state's: “It is apparent 
from the concentration of vitamin C in healing tissue that the more extensive the 
injury the more vitamin C will be required. It seems also, since the tissue in 
greatest need of vitamin C appears to deplete other organs to obtain its require¬ 
ments, that even if a wound heals fairly well other parts of the body may become 
deficient in the vitamin, and this suggests that the routine administration of vitamin 
C to all injured persons would be desirable.” 

The prophylactic requirement of the rat for alpha tocopherol, H. M. Evans 
and G. A. Emerson. (Univ. Calif.). (Jour Nutr., 26 (1943), No. 6, pp. 555- 
568, Ulus. 6). —The investigation here reported was undertaken to determine the 
minimal requirements for a-tocopherol of male and female rats from weaning until 
shortly before the approach of senescence, a period of about 16 mo. The animals 
were maintained from weaning on a vitamin E-low diet supplemented with a- 
tocopherol acetate at levels of 0.10, 0.25, and 0.75 mg. six times weekly. The study 
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included growth, condition of the striated musculature, reproductive performance, 
and the prophylactic requirement of suckling young for tocopherol as measured by 
the presence or absence of muscular dystrophy. 

For normality of the striated musculature and for growth of both sexes, the 
retirement was less than 0.10 mg. daily. This level was inadequate for the preserva¬ 
tion of fertility in the males beyond the fifth month. The 0.25-mg. level was 
adequate for normal reproduction during approximately the first 9 mo., but 
inadequate thereafter. On 0.75 mg. daily, normal testes and fertility were maintained 
during the entire experimental period. In the females, the lowest level tested, 0.10 
mg. daily, was sufficient for the birth of normal young even in the third gestation, 
which was completed between the eleventh and twelfth months. By the eighteenth 
month, evidence of deficiency was evident from orange-brown pigmentation of the 
uterus on levels of 0.10 and 0.25 mg. daily, but was absent in the group receiving 
0.75 mg. The young born from mothers receiving 0.10 mg. showed muscular dys¬ 
trophy with high mortality rate in the third week. Those born from mothers 
receiving 0.25 mg. daily showed a lower incidence of dystrophy and lowered mortality 
rate until the third breeding; then all of the young were paralyzed and died. All 
of the young from mothers receiving 0.75 mg. daily were normal in the first two 
breedings but showed slight incidence of dystrophy with complete recovery by the 
thirtieth day of life. 

The nutritional requirements in inanition.—I, Observations on the ability of 
single foodstuffs to prolong survivaL II, The effect of mineral and vitamin 
supplements on the survival of animals on single foods, L. E. Holt, Jr., and 
C. N. Kajdi (Bui. Johns Hopkins Hosp., 74 (1944), No. 2, pp, 121-141, Ulus. 5; 
142-151, Ulus. 2 ).—The studies reported in these two papers were carried out on 
male rats which were placed on experimental diets at the age of 30-35 days and 
weight of 63-68 gm. The animals, from 15 to 25 in each group, were kept in 
individual cages designed to prevent coprophagy and given the food in question and 
water ad libitum. Records were kept of the quantities eaten and of the daily 
weights of the animals. 

In the first study, glucose, olive oil, and vitamin-free casein were selected as 
the carbohydrate, fat, and protein foods, respectively. The rats fed glucose or 
olive oil alone showed a gradual loss of appetite beginning at the same time (to¬ 
ward the end of the first week) and progressing at the same rate. Greater 
difficulty was shown in the ability of the rat to adapt itself to high protein intake, 
but when this was successfully accomplished the survival period was longer than 
on the fat or carbohydrate diets. Marked differences in survival times were noted 
with the different sugars, best results being obtained with glucose, levulose, maltose, 
sucrose, and invert sugar. Differences were also noted in survival times on different 
fats. The water consumption was highest on protein, next on carbohydrate, and 
lowest on fat. With the different carbohydrates, water consumption was highest 
with lactose and galactose, particularly the latter. These findings are thought to 
have practical importance in conditions of water scarcity. 

In the second study, olive oil was used for some of the tests and glucose for 
others as the basis for supplementation, while in some tests both fat and" carbo¬ 
hydrate were used. The food, vitamin supplement, and water were offered in 
separate containers, thus giving the animals free choice. Sodium chloride and a 
complete mineral mixture had no effect on the survival of rats on the glucose 
diet. The addition of thiamine in 0.01-percent solution prolonged survival on the 
glucose diet from an average of 27.3 days to 49.8 days. The other B vitamins 
were without effect except for a slight prolongation of survival time with niacin. 
On a mixture of 90 percent olive oil and 10 percent halibut-liver oil and one of 
90 percent olive oil and *10 percent wheat-germ oil survival was no longer than 
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on olive oil alone, but there was a slight increase in the survival time when the 
animals were also offered the dilute thiamine solution. On a combination of 
glucose and olive oil, the survival period was somewhat longer than on glucose 
alone. When thiamine was also supplied, this effect was no longer observed. 

The experiments are thought to indicate a thiamine deficiency relatively early 
in inanition, while the stores of minerals, fat soluble vitamins, and other B factors 
are not similarly depleted. I'here was evidence of still earlier depletion of some 
unknown factor concerned in the utilization of both carbohydrate and fat. 

The detection and treatment of nutritional deficiency diseases among industrial 
workers.—A progress report, T. D. Spies {Jour, Amer. Med. Assoc., 125 {1944), 
No. 4, pp. 245-252, Ulus. 6). —In this paper, read before the Sixth Annual Congress 
on Industrial Health, Chicago, Ill., February 16, 1944, the author describes his 
metliods of diagnosing and treating nutritional deficiencies and the application of 
the system to industrial workers and their families. Attention is called to the 
meticulous clinical study needed before a diagnosis of nutritional deficiency diseases 
is justified, and three case reports are given in illustration. One of these shows 
how accurate diagnosis and specific therapy relieved dietary deficiency disease in 
the wife and child of a skilled mechanic, enabling him to return to work; another 
how the detection of absorption difficulties in a pellagrous steel mill worker led to 
continued therapy by injections, making it possible for the man to keep at work 
although always bordering on relapse; and the third case illustrates the gradual 
development of multiple deficiency in a man who had eaten a poor diet all his 
life. The health of this patient was restored with proper therapy and was main¬ 
tained on a better diet. 

Response of rats maintained on diets fumigated with methyl bromide, H. C. 

Spencer, V. K. Rowe, E. M. Adams, and D. D. Irish {Food Res., 9 {1944), No. 1 
pp. 11-18, Ulus. 2). —“Rats maintained for 1 yr. on diets fumigated with 2 and 6 lb. 
of methyl bromide per 1,000 cu. ft. and having an average bromide content of 26.2 
and 63.7 mg. per 100 gm., respectively, made normal weight gains. These rats 
showed no evidence of intoxication or nutritional deficiency as determined by 
hematological, histopathological, analytical, and organ-weight studies. Similar 
results were obtained with rats fed a diet containing 0.1 percent sodium bromide. 
It is concluded that foodstuffs fumigated with the usual commercial concentrations 
of 1 to 2 lb. of methyl bromide per 1,000 cu. ft. and properly aerated will contain 
no residues which might have a deleterious effect, even when such fumigated foods 
are included as a large part of the human dietary." 


TEXTILES AND CLOTHING 

Home laundry investigations, P. B. Potter {Virginia Sta. Bui. 361 {1944), 
pp. 31, Ulus. 9). —The laundry tests were carried out by placing in the washing 
machine squares of Indian Head muslin treated, by a process outlined, with a stand¬ 
ard soil solution made up of lampblack, mineral oil, and carbon tetrachloride. After 
being washed and ironed, the shade of gray to which the samples had been reduced 
in washing was determined by means of a simple photometer in a dark room. By 
this procedure, which is described in detail, it was possible to evaluate one at a time 
the influence of various factors in washing. The results of extensive tests over a 
period of time showed that as important as the washing machine itself were the 
washing conditions. Essential factors for good results included a goodly supply 
of hot water, preferably soft water, proper use of a good soap, correct time period 
for washing, limited loading of the machine, and adequate rinsing. Of the tempera¬ 
tures tested (from 100® to 170® F., by 10® intervals), 160® gave the best cleaning 
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results, but 140® was nearly as gcxxi, and it was more economical to maintain in the 
water-heating equipment. It is pointed out that home water-heating equipment may 
not always provide sufficient water at this temperature for the whole washing and 
that housewives may prefer some lower temperature, probably 110® to 120®, which 
can be endured in contact vrith the hands. Results indicated that it is possible to 
wash clothes too long, since the suds break down after 20 to 25 min. and allow the 
dirt to go back into the fabric. Fifteen min., and in some cases less time, is suggested 
as a satisfactory period. Washing too many clothes at a time thwarted the move¬ 
ment of clothes through the water. Better progress was made by slightly under¬ 
loading the machine. Washing machines of different types and makes showed some 
differences in their ability to wash, and considerable differences were noticed in 
durability and ease of c^ration. A particularly desirable type was the underwater 
gyrator type. 

The soaps tested were kinds in general use for home laundering. They showed 
a wide range of prices which resulted in costs of IJ^ to 3 cents per machineful 
of clothes (with softened water) ; the laundry cake soaps were the cheapest and 
the granulated soaps in packages the most expensive. When used for softening 
water, the cheaper cake soaps were more effective than purer soaps, but any soap 
proved an expensive means of softening the water (134 to 3 cents per machineful). 
Sal soda and other special water softeners cut the cost of water softening to a 
negligible figure. 

Rinsing was a very important part of the washing process and was best effected 
by passing the clothes through two or three different waters at a temperature nearly 
as high as that of the original water—^particularly for the first rinse. Wringing 
of the clothes each time they passed from one water to the next had an appreciable 
cleaning effect. After laundering cotton sheets 100 times, or over a 2-yr. period, 
it was found that the fabrics’ strength declined by about 40 percent. This deteriora¬ 
tion appeared to be due to the general wear and tear of laundering and not to any 
fault in the process. Three commercial laundries showed very similar results, 
which gave a somewhat lower decline in fabric strength than was shown by sheets 
laundered under home conditions. 


REPORTS AND PROCEEDINGS 

Wartime agricultural research; Fifty-first Annual Report of the Idaho Agri¬ 
cultural Experiment Station for the year ending June 30, 1944, C. W. Hunger- 
ford ET AL, {Idaho Sta. Bui. 255 {1944), pp. 63 ).—In addition to articles noted 
elsewhere in this issue on economics, nutrition, and engineering, brief progress 
reports are given on beef cattle, sheep and swine, and animal diseases, including 
methods of feeding bonemeal to steers, phosphorus diets for milking ewes and fat¬ 
tening lambs, blood phosphorus level of range ewes, breeding hogs, control of swine 
brucellosis, abortion in range ewes, mastitis treatments, and use of lentin in atonic 
indigestion of cattle; dairy production and manufacturing, including studies of the 
riboflavin content of milk and a process for dehydrating Cheddar cheese; poultry, 
including meat meal and soybean meal as protein supplements, simplified war emer¬ 
gency rations, methionine in peas, variations in efficiency of animal protein concen¬ 
trates, and laying flock mortality; crops, crop breeding, and soils, including nitrogen 
fertilization of grasses, precropping of alfalfa in bindweed control, gypsum for 
peas and alfalfa, legumes and grasses for eroded hilltops, and wheat varieties as 
regards winter survival and stem rust resistance; fruit and vegetable crops, including 
seed production of onions and carrots, oil sprays to eliminate hand weeding of 
carrots, and new apple varieties; agricultural engineering, including methods of 
harvesting hay, irrigation of potatoes, and current consumption of frozen-storage 
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locker plants; bacteriology, including factors affecting growth of alfalfa, and 
standard tube v. a new experimental whole blood antigen for pullorum disease; 
agricultural chemistry, including dehydration of baked potatoes, soil management 
practices, and phosphate fertilizer for alfalfa; plant diseases, including virus diseases 
of fruits and potatoes, bean diseases, pea breeding for resistance to near-wilt, aster 
yellows disease of truck crops, root rot of peas, and control of bacterial ring rot 
of potatoes; insects, including substitute insecticides for pea weevil control, partial 
control of onion thrips, and wireworm injury to beans; and branch station studies 
on lamb and steer feeding, preparation of beet top silage, phosphorus fertilization, 
sweetclover as a soil fertility builder, varieties of oats, barley, and corn, grass 
culture and seed production, potato culture and breeding, cause of jelly end 
rot, and storage losses, dwarf smut as a factor in winter wheat production, and 
stubble-mulch in erosion control. 

Progress through agricultural research: Annual Report [of the Louisiana 
Station, 1943], W. G. Taggart et al. (Partly coop. U. S. D. A.). {Louisiana 
Sta. Rpt. 1943, pp. 142, Ulus. 29). —In addition to studies noted elsewhere in this 
issue, this report presents data on nutrition research, including the vitamin B complex 
content of rice and its milled products, the thiamine content of biscuits, and the 
vitamin A and carotene content of milk; agricultural economics, including cost 
studies of milk production, large and family-size sugarcane farms, sorghum for 
industrial alcohol, farm prices, price ratios, farm wages, milk transportation, soybeans 
for oil, and use of free range for cattle; agricultural engineering, including erosion 
studies of lower Mississippi loessial soils, flame cultivation for sugarcane weed 
control, sweetpotato dehydration and harvesting machinery, and rice harvesting, 
drying, and storage; animal industry, including protein supplements and other feeds 
for fattening swine, renovation of beef cattle pastures, swine breeding, and finishing 
calves for market; crops and soils, including cotton breeding and culture, cover crops 
and green manures, flax and hemp for southern Louisiana, effect of hormones on 
field crops, Dallis grass seed production, loss of nitrogen from soils in the rice 
area, pasture improvement, pasture-rice rotations, and fertilizers for rice and sugar¬ 
cane; dairy research, including pasture, Alyceclover, and lespedeza studies, hay 
production, dehydrated sweet potatoes, grain rations, mineral deficiencies of Louisi¬ 
ana herds, new cheese varieties, artificial insemination of dairy cows, and effect of 
iodinated casein on milk cows; entomology, including cryolite dusts for the sugar¬ 
cane borer, red rot disease and borer damage, pine compounds for peach pests, 
alfalfa insects, sweetpotato weevil control, and boll weevil and cotton aphid control; 
horticultural research, including breeding of sweetpotatoes, cabbage, collards, pota¬ 
toes, Creole onions, tomatoes, strawberries, peas, and tung trees; plant pathology, 
including red rot and mosaic of sugarcane, diseases of shallots, limb blight of figs, 
soybean diseases, root rot of rice and disease resistant varieties, seed treatment 
of rice and peanuts, blight of arborvitae, sprays v. dusts for strawberry leaf blights, 
sprays for control of downy mildew of cucumbers, ring rot of potato, and bacterial 
blight of beans; poultry research, including lowcost homes, simplified feeding methods 
and rations, farm egg coolers, dried muskrat meal for poultry, and effect of sulfur 
on growth and parasite control; sugarcane, including varieties and soil management; 
veterinary science, including vaccination of adult cattle against brucellosis with 
Strain 19 vaccine and immunity developed against the large stomach worm (Haetnon- 
chus contortus) ; and work at the substations, including fertilizer and variety tests 
with strawberries and cucumbers, okra breeding, variety tests with cotton, corn, 
tomatoes, sweetpotatoes, soybeans, and oats, breeding of edible cowpeas, corn, water¬ 
melon, and rice; fertilizer tests with oats, sweetpotatoes, peaches, cotton, and rice; 
pasture mixtures; control of cabbage caterpillars, and nicotine as a substitute for 
rotenone in controlKng the turnip aphid; apiculture; and cotton diseases and 
culture, 
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Annual Report [of Puerto Rico University Station] 1943, J. A. B. Noi^a 
(Puerto Rico Univ, Sta. Rpt. 1942, pp, 5P+).—This report embodies progress 
results of the year's work on anemia of imported cattle; efficient utilization of feed 
by swine at low temperatures; protein needs of dairy cattle; roasted soybeans as 
a poultry feed; digestibility of royal palm seed; costs of producing hogs on garbage 
and other feeds; Para grass for grazing steers; soybeans and alfalfa as forage 
crops; pineapple chlorosis; variety tests of melons and oranges; coffee and cotton 
fertilizers and culture; fertilizers, culture, and breeding of sugarcane; control of 
the sugarcane moth borer; seed storage; fertilizers for sweetpotatoes, plantains, 
and yautias; breeding of beans, com, cucumbers, onions, peppers, and sweetpotatoes; 
tomato mosaic control; combating mole crickets and rats; meat and fish marketing; 
preservation of pinguinain with merthiolate; length of day and production of 
beans, soybeans, and tomatoes; resin and rubber extraction from various Puerto 
Rican plants; pot tests to determine available nutrients in soils; analyses of vege¬ 
table oils; and yeast production for animal feeding. 

What's new in farm science: Annual report of the director, [Wisconsin Sta¬ 
tion], II, compiled by N. Clark and N. Ho\^land (Wisconsin Sta, Bui. 463 
(1943), pp. 80-\-, Ulus. 33). —This portion of the annual report (E. S. R., 91, p. 236) 
deals with studies of wheat and corn varieties and breeding, com borer damage in 
Wisconsin, legumes as nitrogen sources for pasture, pasture renovation and fertili¬ 
zation, bromegrass-alfalfa mixtures, alfalfa fertilizers, Ladino clover, foliage dis¬ 
eases of pasture grasses, moisture content of hay for baling, fertilizer on heavy 
soils for soybeans, soil erosion, silage crops and processes and use in steer feeding, 
cow manure for hogs and poultry, irradiated yeast for pigs in winter, wartime chick 
rations, vitamins for poultry, feathering rate in poultry, hardiness in raspberries, 
cross-pollination of apples, codling moth sprays, apple maggot and scab control, 
bordeaux mixture for leaf spot of cherries, European brown rot of cherries, varieties 
and breeding of soybeans, eggplant, beans, and peas, fertilizers and chemical sprays 
for tomatoes and sweet corn, borax for blackspot and weed control in beets, carrot 
and aster yellows, sabadilla dust for squash bugs, dusts for control of pea aphid 
and potato diseases, potato stalk borer and other potato insects, potato fertilizers, 
potato ring rot, leaf roll, and yellow dwarf control, Hypoxylon canker disease of 
poplars, “bum blight" of pines, reforestation, chemical weed killers, weed control 
in growing Russian-dandelion, hemp fertilization, sabadilla for vermin-proofing paper 
cartons, and armyworm control. 

MISCELLANEOUS 

Thomas Jefferson and the scientific trends of his time, C. A. Browne (Chron. 
Bot., 8 (1944), No. 3, pp. 362-423, Ulus. 16). —The aim has been to describe some 
of the relations of Jefferson to the scientific movements of his period, including 
many of direct bearing on agriculture. 

Agricultural experimentation in wartime (Farm and Home Set. {Utah Sta.], 
5 (1944), No. 3, pp. 10-13). —A brief statement of some of the results of recent 
investigations of the station. 

Mississippi Farm Research, [September 1944] (Miss. Farm Res. [Mmw- 
sippi Sta.], 7 (1944), No. 9, pp. 8). —In addition to articles noted elsewhere in this 
issue and meteorological notes for August 1944, this number contains the following: 
Mortality Rate of Dairy Calves Low in College Herd, by W. C. Cowsert (p. 1) ; 
Fumigation, Crib Lining To Protect Corn From Weevils, by A. L. Hamner (p. 1), 
based on Circular 110 (E. S. R., 90, p. 506) ; Livestock Production in Mississippi, by 
D. W. Parvin (pp. 1, 2); The Production and Utilization of Vetch, by J. L. 
Anthony (pp. 3-6), also to be issued as a station bulletin; and Cotton One of the 
Five Major Items Still Under Parity (p. 7), and Low Grade of Cotton Ginned 
in August Means X^wer Prices Received by Grower (p. 8), both by D. G. Miley, 
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Purdue University and Station.—A course for persons interested in the opera¬ 
tion of country elevators and the farm supply business is being offered to run from 
January 2 to February 23. The instruction includes the chemistry of feeds, feed 
requirements of poultry and livestock, sanitation and prevention of disease, grain 
grading, seed testing, elementary accounting, and laws relating to the elevator 
business. 

Kansas Station.—A compilation in Kansas Industrialist of recent gifts, mainly 
by commercial interests, shows an aggregate of $103,870 divided among 22 projects. 
Among the larger research undertakings provided for are $20,500 for work on the 
dehydration of Kansas foods; $19,990, chemical and physical properties of starch; 
$3,927, nutritive value of wheat plants; $6,000, milking machines; $12,500, improve¬ 
ment of cream for butter making; $6,000, processing and storage of dried egg 
products; $7,870, use of soya flour in baked products; $3,063, direct chlorination of 
starch; $6,000, improving quality of poultry products; and $5,000, wheat quality and 
milling. 

Louisiana University.—Maj. Gen. Campbell B. Hodges, president from his retire¬ 
ment from the United States Army in 1941 until April 1944, died in New Orleans 
November 23, 1944, in his sixty-fourth year. A native of Louisiana and a graduate 
of West Point in 1903, he had held many important military assignments, including 
those of commandant at West Point and military aide to President Herbert Hoover. 

Minnesota University and Station.—Dr. Maurice C. Tanquary, professor of 
apiculture and apiculturist since 1928, died on October 25, 1944, in his sixty-third 
year. A native of Illinois, he had received from the University of Illinois the A. B., 
A. M., and Ph. D. degrees. He had also served as assistant entomologist in Illinois, 
1907-12; as instructor, assistant professor, and professor of entomology in the 
Kansas College, 1912-13 and 1916-19; as assistant State entomologist in Texas, 
1920-24; and as zoologist of the Crocker Arctic Expedition, 1913-16; and was engaged 
in commercial beekeeping from 1924 to 1928. 

Nebraska University and Station.—Dr. Leland H. Stott, associate professor 
of family life; H. E. Alder, assistant professor of poultry husbandry; and G. W. 
Trimberger, instructor in dairy husbandry, have resigned. Recent appointments 
include Dr. Katherine M. Maurer as associate professor of home economics (family 
life), Dr. Rufus M. Moore as assistant professor of horticulture, Doretta SchlaphofT 
as instructor in home economics, foods, and nutrition, and Verne Jeffers as assistant 
in dairy husbandry. 

New York State Station.—Dr. John F. Davis, associate professor of agronomy 
and associate agronomist in the Delaware University and Station, has been appointed 
assistant professor of vegetable crops and will work on plant-deficiency symptoms, 
soil deficiencies, and fertilizer requirements of canning crops. 

Cornell University and Station.—The death during November 1944 is noted 
of three widely known staff members. These were, on November 1, George N. 
Lauman, 70, professor emeritus of rural economy, and Dr. J. A. Bizzell, 68, professor 
emeritus of agronomy, and, on November 30, Dr. Herbert H. Whetzel, 67, said to 
have organized the first department of plant pathology in this country. 
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Professor Lauman was a Cornell graduate in 1897 and remained with the institu¬ 
tion until his retirement in 1942. He had served as assistant and instructor in horti¬ 
culture fron:\ 1897 to 1903 and subsequently as instructor, assistant professor, and 
professor of rural economics, becoming the first to hold the chair of rural economy 
at Cornell. He had also given much attention to the history of agriculture. 

Dr. Bizzell was a native of North Carolina, received from the North Carolina 
College the B. S. degree in 1895 and the M. E. degree in 1900, and served there as 
instructor in chemistry and assistant chemist from 1895 to 1901. Coming to Cornell 
as a fellow, he received the Ph. D. degree in 1903, and had served as assistant chemist 
in the station, 1903-8, assistant professor of soil technology, 1908-12, and professor 
from 1912 to his retirement on July 1, 1944. He had made many contributions to 
the literature of soil technology and fertility. 

Dr. Whetzel was a native of Indiana, graduated from Wabash College in 1902, 
and came to Cornell the same year as assistant in botany. Named professor and 
head of the department in 1907, he served as its administrator until 1922 and subse¬ 
quently as professor of plant pathology. He had been active in teaching, extension, 
and research, inaugurating a system of university teaching and a series of industrial 
plant pathology fellowships. Among other books, he was the author of Outlines 
of the History of Phytopathology, and since 1932 had been manager of the Phyto- 
pathological Classics. He was given the honorary D. Sc. degree by the University 
of Puerto Rico in 1926 and by Wabash College in 1931. 

North Carolina College.—A farm and industry conference with a registered 
attendance of 93 farmers, 115 businessmen, and 39 from the faculty of the College 
of Agriculture was held at the college October 5 and 6, 1944. A series of about 100 
local follow-up meetings in 1945 is contemplated. 

Pennsylvania College and Station.—Capt. T. B. Keith, on leave from the 
department of animal husbandry, has been commended for exceptionally meritorious 
service in connection with the collection and movement for the armed forces of 
indigenous food reserves of the Paris region. Conrad B. Link has returned from 
the Army and resumed his duties as assistant professor of horticulture. Dr. H. 
Arthur Meyer, assistant professor of forestry, has returned from an assignment with 
the Foreign Economic Administration on cinchona procurement in Venezuela. 
Dr. Arthur J. G. Maw, acting head of the poultry husbandry subsection of the Iowa 
College, has been appointed professor of poultry husbandry. Dr. Donald E. H. Frear, 
professor of agricultural and biological chemistry, has been appointed civilian con¬ 
sultant on the chemistry of insecticides and fungicides by the Committee on Medical 
Sciences of the Office of Scientific Research and Development. 

South Dakota College and Station.—Thomas M. Olson, associated with the 
department of dairy husbandry since 1920 and head of the department since 1924, 
died October 25, 1944, aged 60 years. A native of Wisconsin, he was graduated 
from the University of Wisconsin in 1915 and received the M. S. degree from the 
Iowa College in 1920. He had also been a teacher and superintendent of schools 
from 1906 to 1912 and a county agent in Minnesota from 1915 to 1919. 

Texas College.—Horatio L. Van Volkenberg, head of the department of 
parasitology since 1937, died October 13, 1944, at the age of 51 years. He had 
received tlie D. V. M., B. S., and M. S. degrees from Cornell University,"and his 
service had included periods at the New York State Veterinary College, 1918-21, 
the U. S. D. A. Biological Survey, 1922-23, and the Bureau of Fisheries, 1924-25, 
and as parasitologist from 1926 to 1937 at the Puerto Rico Federal Station. 

Utah College and Station.—Dr. W. W. Henderson, since 1926 head of the 
department of zoology and entomology, died October 31, 1944, at the age of 65 
years. A native of Utah and a graduate of Brigham Young University in 1903, 
he received the M. S. degree from Cornell University in 1905 and the Ph. D. degree 
from the University of California in 1924. He had also served as professor of 
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zoology in Brigham Young University from 1905 to 1910 and as its president from 
1920 to 1926, as president of Weber College from 1910 to 1914, and as professor of 
zoology and entomologist in the Utah College from 1917 to 1920. 

Charles T. Hirst, associate professor and associate agronomist, has rfetired after 
34 years’ service. The resignations are noted of Dr. A. L. Stark, associate and 
extension horticulturist, to become director of agricultural research and informa¬ 
tion for a chemical company; and Dr. D. E. Madsen, head of the department of 
veterinary science, to go into private practice in California. Maj. Reuben L. Hill, 
chief of the nutrition service for the Fifth Service Command for the past three 
years, has returned as head of the chemistry department; and L. S. Morris, after 
two years in the Army, has returned as head of the department of landscape archi¬ 
tecture. 

Vermont University and Station.—A farm of 144 acres, adjacent to the present 
university farm, has been purchased. Most of the soil on this farm is a fairly light, 
sandy loam, in contrast to the rather heavy clay soil of the present university farm. 
Part of it will be used to conduct experiments with field crops, vegetables, and small 
fruits and to run crop trials to determine the strains and varieties best adapted to 
Vermont conditions. A portion may also be used in connection with an expanded 
program in poultry research and instruction. 

John A. Hitchcock, head of the department of agricultural economics, died Novem- 
l>er 8, 1944, aged 50 years. He was a graduate of the university in 1918 and received 
its M. S. degree in 1924. He had been extension dairy specialist, conducted research 
in farm management in cooperation with the U. S. D. A. Bureau of Agricultural 
Economics, and since 1924 had carried on research in agricultural economics for the 
station. 

U. S. Department of Agriculture.—Dr. Harry V. Harlan, prominently iden¬ 
tified with the barley investigations of the Department since 1909, died in Arizona 
on November 6, 1944, aged 62 years. A native of Illinois, he received the B. S., and 
M. S. degrees from the Kansas College in 1904 and 1909 and the D. Sc. degree from 
the University of Minnesota in 1914. He had also served as instructor in agriculture 
in the Philippine Islands from 1905 to 1908. 

Lyster H. Dewey, associated with the Department since 1890 and in charge of its 
investigations with fiber plants other than cotton, including the development of 
improved strains of fiber flax and hemp from 1899 until his retirement in 1935, died 
in Kenmore, N. Y., on November 27, 1944, at the age of 79 years. A native of 
Michigan, he was graduated from the Michigan College in 1888 and served there 
until 1890. Following his retirement, he had continued specialized work with fiber 
in connection with the manufacture of automobile tires. 
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RECENT WORK IN AGRICULTURAL SCIENCE' 


AGRICULTURAL AND BIOLOGICAL CHEMISTRY 

An automatic gas recording apparatus, H. Miller, J. Edgar, and A. G. O. 

Whiteside (Cereal Chem., 20 (1943), No. 3, pp. 355-361, Ulus. 4). —This apparatus, 
described in essential mechanical detail and illustrated in an undimensioned drawing 
(section), is a form of recording manometer making a series of manometer height 
recordings upon blueprint paper which show the rate of gas evolution in each of a 
series of time units. 

The data taken from curves made by this machine have been successfully applied 
to test baking. On the basis of these data, routine sugar-requirement corrections 
have been made on flours baked by the modified American Association of Cereal 
Chemists malt-bromate-phosphate baking method for the past 2 yr. 

Anti-spattering device for water suction pumps, L. G. Keirstead. (Maine 
Expt. Sta.). (Chemist Analyst, 33 (1944), No. 3, p. 69, Ulus. 1). —The author 
suppressed the spattering caused by such a pump in a shallow sink by putting a one- 
hole rubber stopper on the outlet tube of the pump and fitting over this stopper a 
large rubber tube (1 in. in diameter) long enough so that its end lay nearly level 
on the bottom of the sink. Tlie evacuating efficiency of the pump was not impaired. 

Boring holes in laboratory glassware, R. E. Dunbar. (N. Dak. Agr. Col.). 
(Chemist Analyst, 33 (1944), No. 3, pp. 70-71). —The author uses two hard brass 
cork borers, of which the larger serves as a bearing for the smaller and is secured 
m a vertical position to a strong ring stand with a burette clamp or the like. The 
smaller cork borer is introduced into the larger, and both are so placed that the 
smaller rests securely upon the glass to be cut. A little lubricant between the two 
should be used. An ordinary laboratoi*}- stirring motor is attached to the upper end 
of the smaller borer by means of a one-hole rubber stopper. The cutting edge of 
the cork borer should be surrounded with a suspension of a suitable abrasive in water. 

The rapid determination of total nitrogen in soil, E. M. Emmert. (Ky. Expt. 
Sta.). (Soil Sci., 58 (1944), No. 4, pp. 289-290). —In a method for determining 
total nitrogen in soil by oxidation to nitrate, previously reported by the same author 
(E. S. R., 72, p. 155), it was found that amide nitrogen and ammonia nitrogen were 
not oxidized and total nitrogen was not determined in soil that contained nitrogen 
in these forms. To avoid this source of error in his former method, the author 
here proposes that amide nitrogen be hydrolyzed to ammonia and the ammonia 
nitrogen combined as glycine by means of monochloracetic acid, the amino acid 
group being readily oxidizable to nitric acid so as to be included in the phenoldi- 
sulfonic estimation of nitrate nitrogen. 

» The publications abstracted in these columns are seldom available for distribution by the Office 
of Experiment Stations. In general, application should be made to the Office of Information of the 
U. S. Department of Agriculture, Washington 25, D, C, for publications of the Department; to 
the directors of the State agricultural experiment stations, as listed on page 3 of the cover of this 
issue, for publications of the several experiment stations; and to publishers of books and journals for 
material issued by them. Microfilms and photostatic copies, the latter legible without magnifying 
equipment, may be purchased from the Library, U. S. Department of Agriculture, Washington 25, 
D. C. Rates and other details arc explained in a previous issue (E. S. R., 87, p. 324). 
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Determination of iron: A study of the o-phenanthroline method, S. L. 
Bandemer and P. J. Schaible. (Mich. Expt. Sta.). {Indiis, md Engin. Chem., 
Attaiyt Ed,, 16 (1944), No. 5, pp. 317-319, Ulus, 2). —Sodium citrate was found 
more satisfactory than the acetate in adjusting the reaction for the development of 
the color of the iron-o-phenanthroline complex. When the pH was adjusted before 
the introduction of o-phenanthroline, the rate of color development was influenced 
by such factors as the time interval between the addition of reagents, temperature of 
the solutions, type and amount of phosphate present, amount of citrate, and length 
of time the solutions stood before being read in the photometer. When the sodium 
citrate was added after the hydroquinone and o-phenanthroline at temperatures above 
20® C, these factors did not adversely affect the recovery of iron. Under these con¬ 
ditions, maximum color developed when the solutions stood only 30 min., and com¬ 
plete recovery of iron was secured. For samples of similar materials of approxi¬ 
mately the same size, it was found expedient to use an average volume of citrate 
rather than to titrate each sample individually. 

Report of the 1943-44 methods of analysis subcommittee on the determination 
of iron in cereal products, M. Howe (Cereal Chem., 21 (1944), N.o, 5, pp. 412- 
418, Ulus. 2). —In continuation of the work of the 1942-43 subcommittee on methods 
of analysis of iron (E. S. R., 91, p. 502), the committee studied the preparation of 
cereal products by various methods, including hydrochloric acid treatment of the 
ash, sodium carbonate fusion of the ash, and wet ashing of the sample by the pro¬ 
cedure of Jackson (E. S. R., 80, p. 153). The samples sent to the collaborators 
included (1) an unenriched flour, (2) the same flour enriched with 10 mg. of iron 
as ferrum reductum, (3) a bread made from the enriched flour, (4) a whole-wheat 
flour, and (5) a bread made from the whole-wheat flour. 

The results obtained by the 15 collaborators are presented in detail and discussed. 
It was found that wet ashing did not consistently give higher results than dry ashing, 
that there was no particular advantage in the sodium carbonate fusion, and that 
individual laboratory methods (including the use of o-phenanthroline, potassium 
thiocyanate, and numerous variations of the a, a'-dipyridyl method) and did not give 
any closer agreement than the method suggested by the committee. The a, a'-dipyridyl 
method with dry ashing was as satisfactory as any method now available for the 
determination of iron in cereal products. It is considered that more practice and 
improvement in the technic should bring better agreement between laboratories. 

Report of the 1943-44 methods of analysis subcommittee on riboflavin assay, 
J. S. Andrews (Cereal Chem,, 21 (1944), No. 5, pp. 398-407, Ulus. 3). —This is a 
report of the second of a series of collaborative studies on riboflavin assay methods 
(E. S. R., 90, p. 10). The present study was directed at evaluating the permanganate 
and Florisil treatments when separately applied to the purification of cereal extracts. 
The procedures are given in detail. The results, discussed at length, indicated that 
neither of these treatments was of any value as applied to enriched flour. Direct 
reading of the flour extracts (from the collaborative sample), without any purifica¬ 
tion, gave a value of 2.78 pg, per gram, in excellent agreement with the calculated 
value, 2.76. When the extract was adsorbed on Florisil and eluted with pyridine- 
acetic acid solution, a somewhat higher value was obtained, indicating the inade¬ 
quacies of the Florisil. Use of permanganate with extracts of enriched bread proved 
helpful in removing the interfering impurities, although the treatment was not 
entirely effective, since the average value obtained was 3.42 pg. per gram, as com¬ 
pared with the calculated value of 3.16. Treatment of the bread extract with Florisil 
had, no effect on the final results. 

“Values reported by the collaborators employing their regular procedures were 
in general quite satisfactory. Both fluorometric and microbiological methods were 
represented and, particularly in the instance of flour, yielded values which closely 
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agreed with the calculated values. Fluorometric assays of enriched bread were some¬ 
what higher than those obtained microbiologically and were in closer agreement with 
the value calculated from the bread ingredients.” 

Report of the 1943-44 methods of analysis subcommittee on thiamine assay, 

J. S. Andrews {Cereal Chem., 21 (1944), No, 5, pp. 388-397, Ulus. 2 ).—This is a 
report of a collaborative study of the efficiency of zeolite for removing interfering 
substances, and of factors relating to the conversion of thiamine to thiochrome, 
including the effect of the amount of ferricyanide, the order of adding ferricyanidc 
and alkali, the period of shaking, and the stability of the extracted thiochrome. It 
is concluded that the use of zeolite presents no appreciable source of error and that 
the concentration of ferricyanide and the order of adding ferricyanide and alkali 
have some effect upon the assay. Where a considerable excess of ferricyanide was 
employed, it was found preferable to add the alkali first, followed immediately by 
the ferricyanide. One-half min. of shaking of the oxidation mixture resulted in 
maximum fluorescence in most cases, and additional shaking had no significant effect 
Isobutanol extracts of thiochrome appeared to be sufficiently stable to present no 
problem in the fluorescence measurements. Assays of enriched flour gave an average 
value of 2.11 mg. per pound, in very close agreement with that calculated from the 
data on imenriched flour and the added amount of pure thiamine. The average value 
for the bread made from the enriched flour was 23 percent below the flour value, 
suggesting that baking losses approximated this percentage figure. The possibility 
that some assay errors can be attributed to faulty thiamine standards is discussed. 

Quantitative determination of redwood bark fiber in wood-redwood fabrics, 

K. R. Kaswell (Amer. Dyestuff Rptr., 33 (1944), No. 11, pp. Redwood, 

100-percent clean mohair, 100-percent low-grade wool, and 100-percent wool top 
(the three latter extracted with carbon tetrachloride) were found, respectively, to be 
32, 99, 98.7, and 98.1 percent insoluble in sulfuric acid; the redwood was 78.8 percent 
insoluble in potassium hydroxide, while the mohair and wools were 0 percent in¬ 
soluble. Using the weights of the fabric sample taken for analysis, the determined 
residue weights, and the residue factors for the pure fibers, simultaneous equations 
were set up to permit the calculation of the percentages of redwood and wool fibers in 
fabric blends. 

The effect of variety and environment on the equilibrium moisture content of 
soybean seed, A. C. Beckel and J. L. Cartter. (U. S. D. A. and 12 expt. stas.). 
(Cereal Chem., 20 (1943), No. 3, pp. 362-368, Ulus. 2 ).—Approximate equilibrium 
moisture content of the seed of eight strains of soybeans grown at five locations 
in the North Central region was determined at eight relative humidity levels and 
70® F. Significant variance due to variety and location was observed. Including 
all sample variance at each of the humidity levels, the standard deviation ranged 
from 0.163 at the low humidity level to 0.382 at 60 percent relative humidity. 

From data at 18 i)ercent relative humidity and 70®, it was shown to be possible 
to eliminate the routine moisture determination without affecting the accuracy of 
conversion of other analytical data to the dry basis. 

Effects of moisture on the physical and other properties of wheat.—IV, 
Exposure of five varieties to light rains during harvest, C. O. Swanson. (Kans. 
Expt. Sta.). (Cereal Chem., 20 (1943), No. 6, pp. 703-714). —Continuing the 
series previously noted (E. S. R., 92, p. 164), the effects of exposure of five wheat 
varieties to several small rains during the harvest season of 1941 are recorded, 
together with those of wetting by soaking wheat in the straw. 

Exposure to rains totaling less than 1 in. decreased the test weight enough to 
depress the grade from No. 1 to No. 3 and Na 4. The artificial wetting had similar 
effect. The interior of the endosperm changed from a predominantly vitreous to a 
predominantly mealy condition, particularly in the early Blackhull and Blackhull 
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varieties. The lowering of the test weights and the increase in the mealy condition 
had no effect on the flour yield or on the baking value. Chiefkan was the least 
affected, while Kanred and Tenmarq were intermediate. 

The effect of sprout damage on the quality of durum wheat, semolina, and 
macaroni, R. H. Harris, G. S. Smith, and L. D. Sibbitt. (N. Dak. Expt. Sta. 
and U. S. D. A.). {Cereal Chem., 20 {1943), No. 3, pp. 333-345, Ulus. 4).— 
Aliquots of a sound, hard, amber durum wheat were sprouted to three distinct stages, 
delimited by the length of sprout obtained. Each stage was then blended in various 
proportions, by weight, with the original sound wheat to obtain mixes for experi¬ 
mental milling. 

The degree of sprouting did not affect the ease of milling the blends. Macaroni 
doughs made from blends containing a high percentage of badly sprouted wheat 
were crumbly and “short," but after the customary kneading api)eared to have normal 
consistency. Weight per bushel was consistently lowered by sprouting. Semolina 
yield was significantly reduced when over 20 percent of sprouted wheat was included 
in the blend. Little influence upon semolina ash was noted, except that high per¬ 
centages of* sprouted wheat showed a slight tendency toward reduction of the ash 
content. Diastatic activity was greatly increased both by the percentage of sprouted 
wheat in the blend and by the degree of sprouting, while absorption was generally 
lowered by the same factors. The effects of sprouting upon diastatic activity and 
macaroni color were the most marked. The determination of diastatic activity may 
be a convenient method for predicting the probable macaroni color of a sample 
suspected of containing sprout damage, provided no complicating factors such as 
blight or other damage are involved. Ten percent blends of the second and third 
stages had more effect upon both diastatic activity and color than 100 percent of 
stage 1. Five percent of heavy damage reduced the color score 40 percent. The 
second stage of sprouting decreased the score less severely. The wheat from the 
first stage had a noticeable effect at a concentration of 20 percent in the blend. The 
macaroni had a brownish coloration when made from blends high in severely sprouted 
wheat. It appeared from the data that length of sprout is more important in relation 
to quality than the percentage of sprouted kernels present. 

Soaking and chilling w^ithout germination significantly reduced test weight and 
grade but did not affect macaroni color. 

Factors influencing the pearling test for kernel hardness in wheat, M. £. 

McCluggage. (Kans. Expt. Sta. coop. U. S. D. A. and State expt. stas.). 
{Cereal Chem., 20 {1943), No. 6, pp. 686-700, Ulus. 2 ).—The percentage of wheat 
pearled off was not materially affected by normal variations in temperature nor by 
the moisture content within the limits 7-15 percent. Sifting the pearled wheat over 
a 20-wire screen slightly increased the standard deviation in one case and decreased 
it in another, although general experience had indicated some improvement in 
accuracy by sifting. The size of the charge greatly affected the percentage pearled 
off, though not the relative differences between varieties. By substituting a blank 
for the regular screen, it was determined that most of the grinding is done by the 
screen. Both screen and stone should be replaced from time to time if consistent 
results are to be expected. By adjusting t|ie time of pearling, it was found that 
essentially the same results could be secured with speeds of 1,725, 1,520, 1,300 r. p. m. 
In a collaboration study with three other laboratories, involving five varieties of 
wheat, it was found possible to obtain substantially the same results at all labora¬ 
tories by adjusting the speed and time of pearling on the basis of the quantity of 
wheat pearled from a standard sample supplied for the purpose. In a study of six 
varieties of hard red winter wheat grown at five stations in the southern Great 
Plains in each of 3 yr., it was found that kernel hardness, as measured by the pearling 
test, is determined mostly by variety, but also to a considerable extent by the 
environmental factors of location and year of growth. 
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The following standard procedure is recommended : Pearl a 20-gm. charge of 
cleaned, unsized wheat for 1 min. at a speed of 1,725 r. p. m. and sift over a 20-wire 
screen, in accordance with details previously specified. 

Measurement and significance of gluten quality, J. C. Baker, M. D. Mize and 
H. K. Parker (Cereal Chem., 20 (1943), No. 4, pp. 506-516, Ulus. 4). —The authors 
describe an instrument in which a bail-point probe is forced down, slowly and with 
measurable force increase, upon the surface of a gluten ball so prepared and sup¬ 
ported in a specially designed holder that the probe forces the test surface inward 
without penetrating until the surface can no longer resist the penetrating force and 
suddenly yields, pemiitting the probe to enter with an abrupt increase in the rate 
of its downward motion. One can read on the scale the force, in grams, at which 
this penetration of the surface occurs. The readings thus taken indicate the force 
in grams required to cause a 1-mm. ball to penetrate the surface of the prepared 
gluten. Penetration occurs only when the surface has reached its elastic limit and 
rupture of the surface takes place. 

Commercial wheat germ, its composition, E. Grewe and J. A. LeClerc. (U. S. 
D. A.). (Cereal Chem., 20 (1943), No. 4, pp. 423-434). —The 19 samples of 
wheat germ examined included from 2 to 6 samples from each of the 5 classes of 
American-grown wheat. Analyses for mineral content were made for each class. 

The germ from soft red winter wheat contained an average of 39.79 percent of 
undetermined carbohydrate, while the germ from hard spring wheat contained only 
24.28 percent, the difference being largely due to admixed endosperm. The germ 
from white wheat showed greater variations in its composition than that from the 
other classes. The diastatic activity and sugar were higher and the protein and ash 
lower in the germ from white wheats than in that from the other wheats. Germ 
from hard red spring and durum wheats averaged appreciably higher in fat than 
did germ from winter wheats. The average weight per unit volume of flaked germ 
was considerably less than that of granular germ. 

In general, the nitrogen content of the germ was. found to be correlated with the 
class of wheat. Hard spring wheat germ was highest in nitrogen, the average being 
5.82 percent; durum wheat germ contained 5.45 iiercent; hard red winter, 5.42; soft 
red winter, 4.54; and white wheat, 4.38 percent. The alcohol-soluble nitrogen of wheat 
germ makes up about one-seventh of the total nitrogen, wdiereas in flour fully half 
of the total nitrogen is alcohol-soluble. The salt-soluble nitrogen of wheat flour 
constitutes one-fourth of the total nitrogen, while that of the germ makes up over 
60 percent of the total. The fraction regarded as albumin and globulin was found 
to be much higher in the germ than in the flour; it represented 51.2 percent of the 
total nitrogen in germ and 20.7 percent in flour. When the proportion of endosperm 
was high, the proportions of nitrogen soluble in 70-percent alcohol and the copper- 
hydroxide-precipitated nitrogen were usually high, whereas the proportions soluble 
in 3-percent sodium chloride and in 5-percent ix>tassium sulfate .solutions were low. 

Wheat germ in bread making, E. Grewe and J. A. LeClekc. (U. S. D. A.). 
(Cereal Chem., 20 (1943), No. 4, pp. 434-447, Ulus. 11).—The extract of momen¬ 
tarily wetted germ, when separated and incorporated in bread dough, pro<iuced some¬ 
what inferior loaves, but the extract of steeped germ produced a loaf as gotxl as, 
or even better than, the control. The beneficial effect of steeping increased ^^with 
increase in time up to 6 or 8 hr., and the addition of potassium bromate along with 
germ resulted in an improvement in bread-making properties. Steeped germ up to 
10 percent could be added to flour dough without appreciable detrimental effects on 
the quality of the loaf. The addition of 2.5 or 5 percent of steeped germ may give 
even better bread than when no germ is used, and the use of 15-20 percent produced 
a very satisfactory bread. The addition of salt (in quantities normally used in bread 
making) to the germ during steeping improved the handling properties of the dough. 
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The colloidal properties of the germ, as measured by viscosity, were appreciably 
changed by the addition of salt solutions. The steeping of wheat germ resulted in 
an increase in its diastatic power but a decrease in oxidizable substances. These 
changes, quite rapid at first, continued through 7 hr. In order to produce the best 
bread, the germ should be steeped for about 3 hr. before being added to the dough 
or to the sponge. 

Very satisfactory bread was produced when germ from white, soft red winter, 
hard red winter, and durum wheats was used. Germ from hard spring wheat was 
less satisfactory. 

A further comparison of flours obtained with the micro and Allis-Chalmers 
mills, L. D. SiBBiTT, G. M. Scott, and R. H. Harris. (N. Dak. Expt. Sta.). 
{Cereal Chem., 20 {1942)^ No. 6, pp. 679-685, Ulus. 2). —The authors compared 
milling yields, flour ash, loaf volume, and crumb color obtained in two series of 
hard red spring wheat millings on the Allis-Chalmers and micro experimental mills. 
The work was done in a laboratory with temperature and humidity control. 

In a series of 25 replicate millings of one wheat on each mill, the micro mill 
“gave higher yields of long-patent and total flour than [did] the Allis mill. Flour 
ash was higher in the micro-milled flours, and the moisture content lower.” In a 
second series, 30 samples of different hard red spring wheat varieties were milled 
on the 2 mills. Less pressure on the micro reduction rolls than in the first series 
was used, with the result that flour yields and flour ash contents were in better 
agreement. No significant differences in flour yield between milling methods were 
found, “but micro flour ash, though reduced, was still higher than the Allis values.” 
High positive correlations between the two mills were found for flour yields, flour 
ash, and loaf volumes. The authors agree with the general conclusion that a fairly 
reliable knowledge of milling and baking performance may be secured by micro 
milling and baking tests. 

The pentosans of wheat flour, J. C. Baker, H. K. Parker, and M. D. Mize 
{Cereal Chem., 20 {1943), No. 3, pp. 267-280, Ulus. 2). —The authors describe a 
method of preparing the water-soluble pentosans of flour in high purity. 

Flour contains* approximately 1 i)ercent of water-soluble pentosans which will 
form an irreversible gel upon reaction with certain oxidizing agents used as dough 
improvers. The properties of the purified pentosans in respect to viscosity, gelling 
reaction, and the effect of enzymes were shown to correspond to the same properties 
of flour extracts of high concentrations. Temperature change and addition of 
glutathione produced effects on purified pentosan solutions similar to their effects 
upon doughs. The gelling reaction and viscosities of soluble pentosans were foimd 
much altered by extracts of malt, wheat germ, and wheat bran, but little affected 
by many other dough ingredients. It is pointed out that these characteristics of 
soluble pentosans suggest that they play an important role in controlling dough 
properties. 

The insoluble pentosans of flour were observed to be largely associated with 
starch and were found in quantities proportional to the surface of the starch. This 
suggested a coating of insoluble pentosan on starch which may account for many 
of its properties and its behavior toward enz)mies. 

The relation of proteolysis to the characteristics of oxidation and reduction in 
doughs, R. M. Sandstedt and K. Fortmann. (Nebr. Expt. Sta.). {Cereal 
Chem., 20 {1943), No. 5, pp. 517-528, Ulus. 8). —The authors found that the action 
of the reducing agents naturally occurring in flour may be reversed by subsequent 
oxidation and consider that this observation shows that the reduced character of 
doughs and bread made from unoxidized flour is not due to proteolysis. They feel 
that it indicates, moreover, that even the relatively large quantity of proteinase re¬ 
ported to be present in clear flours (as compared to normal patents and straights) 
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produces no perceptible irreversible degradation. The action of moderate quantities 
of added rjeducing agents is also shown to be reversible by subsequent oxidation. 
Degradation of the gluten proteins by papain (added in quantity to produce in the 
bread a reduced appearance similar to that produced by the added reducing agents) 
was not reversible by subsequent oxidation. Accordingly, though proteolysis and 
reduction produce characteristics in dough and bread that are visually indistinguish¬ 
able, they are believed not to have identical modes of action on the gluten. 

Direct determination of fermentation rates in dough, Q. Landis and C. N. Frey 
{Cereal Chem., 20 {1943), No. 3, pp. 368-376, Ulus. 12). —A form of differential 
manometer is described, the record consisting of the trace made by a bubble in tlic 
horizontal tube of the manometer upon photographic developing paper, drawn under 
the tube at a constant rate by a kymograph mechanism. Curves are reproduced, and 
typical results obtained with those of various types are discussed. 

Selective fermentations of maltose and lactose in doughs as measured by the 
pressuremeter method, H. H. Browne. (U. S. D. A.). {Cereal Chem., 20 
{1943), No. 6, pp. 730-733). —A method of determining the ratio of maltose to 
total fermentable sugars is described. This technic was used to demonstrate thar 
by using bakers* yeast and Torula cremoris in equal quantities in a bread dough 
containing milk solids all sugars present can be made to contribute effectively to 
the leavening of the dough. 

The correlation of mixograms with baking results, J. A. Johnson, C. O. 
.Swanson, and E. G. Bayfield. (Kans. State Col.). {Cereal Chem., 20 {1943), 
No. 5, pp. 625-644, Ulus. 5). —The most important use of the recording dough 
mixer appears to be that of furnishing information that supplements baking data, 
such as mixing requirements, mixing tolerance, and varietal pattern. The varietal 
pattern tends to establish qualitative differences between flours that may or may 
not have different baking qualities. Flours of known inferior baking qualities may 
thus be readily distinguished and discarded as unsuitable for bread making. 

The effect of different operators on the evaluation of mixograms, R. H. Harris. 
(N. Dak. Expt. Sta.). {Cereal Chem., 20 {1943), No. 6, pp. 739-744, Ulus. 1).— 
Significant differences among 3 operators were found for dough development and 
curve height, but not for dough stability, 10 hard red spring wheat flours adjusted 
to a uniform protein level of 12.0 percent by dilution with wheat starch having been 
used. There were significant interactions between varieties and operators for dough 
development and stability, but not for curve height. The results obtained by different 
pairs of operators for dough development were highly correlated. The corresponding 
correlations were lower for dough stability, while no significant correlation was 
found in two of the comparisons between operators and curve height. Differences 
in curve properties among samples were very much greater than operator effects, 
except for curve height. 

Chemical factors affecting the baking quality of dry milk solids.—III, The 
effect of several milk fractions on loaf volume, H. A. Harland, U. S. Ashworth, 
and N. S. Golding. (Wash. Expt. Sta.). {Cereal Chem., 20 {1943), No. 5, pp. 
535-542).-—In continuation of previous work (E. S. R., 89, p. 23), the authors 
report upon experiments in which nondialyzable fractions of both poor-baking dry 
milk solids and fresh skim milk showed definite improvement in baking quality fol¬ 
lowing heat treatment. The baking qualities of both acid and rennet wheys from 
fresh skim milk were improved by heat treatment. The addition of concentrated 
whey to a dough formula further reduced the loaf volume. This was again improved 
by heat treatment. There was some evidence that during dialysis the detrimental 
factor in whey either slowly dialyzed or was changed in some manner which reduced 
its effect. Casein prepared by the acid method was not changed in its influence on 
baking by heat treatment. 
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The difFerential stability of the malt amylases-Hieparation of the a Bxid'p 
components, E. Kneen, R. M. Sandsteitt, and C. M. Holtjenbeck. (Nebr. Expt 
Sta.). {Cereal Chetii., 20 (1943)^ No. 4, pp. 399-423, Him. 5).—The precipitation 
maxima of the wheat- and barley-malt )S-amylases were found to lie in the ammonium 
sulfate concentration ranges of from 25 to 35 percent and in the alcohol concentra¬ 
tion ranges from 56 to 68 percent. The wheat- and barley-malt a-amylases showed 
maximum precipitation in the ranges from 25 to 35 percent and from 15 to 25 
percent of ammonium sulfate, respectively, and of from 50 to 56 percent and from 
44 to 50 percent of alcohol, respectively. Because of overlapping solubilities, no 
clear-cut separation of the two amylase components could be effected by precipitation. 

Differential inactivation at from 50° to 70° C., combined with H-ion concentrations 
between pH 4.0 and pH 7.0, demonstrated that the stability of either amylase was 
influenced by both. At a given temperature, the stability of -amylase was dependent 
on the pH of the solution, and at a given pH value the stability of a-amylase was 
dependent on the temperature. However, temperature was the more significant 
factor with /0-amylase, H-ion concentration with a-amylase. 

The calcium-ion content of the solutions was of prime importance to the stability 
of the amylases. Calcium proved to be a stability factor for a-amylase and an in¬ 
stability factor for )0-amylase. Conditions for maximum retention of a-amylase 
(90-100 percent) and complete inactivation of j0-amylase were the presence of 
calcium, relatively high pH (6.0-7.0), and a temperature of 70°. Conversely, con¬ 
ditions for maximum retention of /3-amylase with complete inactivation of a-amylase 
wert found to be the absence of calcium, relatively low i)H (3.0), and a temperature 
of 30°. 

Dilution of the extracts decreased the stability of the amylases. This instability 
appeared to be dependent, however, not on the amylase concentration but on the 
concentration of accompanying substances in the extract. The amylases also differed 
markedly in heat stability, the barley-malt a-amylase being more stable to heat than 
wheat-malt a-amylase, but the /S-anndase from wheat malt more stable than that 
from barley malt. 

Practical methods for the preparation of a-amylase free from p and ^-amylase 
free from a are given, together with a technic for using the purified /3-amylases in 
the preparation of the substrate for the determination of a-dextrinogenic activity. 

Studies with Bacillus polymyxa, I, II, H. Katznelson (Canad. Jour. Res., 
22 (1944), No. 5, Sect. C, pp. 235-250, Ulus. 1). 

I. Some factors affecting the fermentation of wheat by Bacillus polymyxa (pp. 
235-240).—Factors influencing the fermentation of 15 percent wheat mashes by 
strains of B. polymyxa in the laboratory were studied in an attempt to obtain maxi¬ 
mum yields of 2,3-butanediol, which is a compound convertible to butadiene—an 
essential precursor of synthetic rubber. Neither the nature of the inoculating medium 
nor the age of the inoculum affected the fermentation, but small amounts (0.5 per¬ 
cent) of inoculum lowered the yield. Increasing the surface of the fermentation 
mixture and addition of yeast extract each resulted in improved yields of the diol. 
Different strains varied markedly in fermentative ability; of 82 tested, 10 gave 
excellent results—over 3 percent diol. Combinations of 2 strains (phage-susceptible 
and phage-resistant) also gave satisfactory yields, but mixtures of 5 or 10 caused 
a sharp drop in diol production. Low-grade, low-quality wheat samples were as 
satisfactory as those of high-grade in diol yield. Elevator screenings also proved 
capable of being fermented by B. polymyxa, though low yields were obtained,.owing 
undoubtedly to the low starch content. Since screenings command a low price on 
the market, however, it may be economically practical to consider their utilization 
for butanediol production. 
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11. Bacteriophage of Bacillus polymyxa in relation to the 2J-butanediol fermen¬ 
tation (pp. 241--250).—The procedure described resulted in the isolation of a number 
of phages against various strains of B. polymyxa; of 82 strains tested, 63 were com¬ 
pletely and 6 partially lysed. The phages produced plaques that were separated into 
8 morphological groups. No special relationship between susceptibility to phage and 
yield of butanediol was noted. These phages were very sensitive to temperature, 
being inactivated by 30 min. at 55® C. They were transmitted through the bacterial 
spore, under which conditions they withstood 80® for 60 min. Of 50 strains tested, 
8 were lysogenic. Phage proved capable of almost completely arresting the fermen¬ 
tation of wheat mashes by susceptible strains, but certain resistant cultures gave 
good yields in its presence. Mixing resistant and susceptible strains resulted in lower 
yield, but a good fermentation was obtained in the presence of phage by combining 
3 resistant strains. Even in the absence of phage, a mixture of 5 strains was not 
favorable, probably because of antibiotic effects among the individual strains. Sec¬ 
ondary cultures differed markedly in the nature of growth and spore-producing 
capacity from primary strains and were on the whole poorer diol producers. It is 
suggested that under ordinary conditions in the factory, proper sterilization of the 
equipment and materials, aseptic technic, and use of well-tested nonlysogenic strains 
should prove adequate precautions against this bacterial virus. 

Selenium distribution in milled seleniferous wheats, A. L. Moxon, O. E. 
Olson, E. I. Whitehead, R. J. Hilmoe, and S. N. White. (S. Dak. Expt. Sta.). 
{Cereal Chem., 20 {1943), No. 3, pp. 376-380). —Four samples of seleniferous wheat 
were milled in an experimental mill, and the distribution of selenium in the milled 
fractions has been determined. Nitrogen-selenium, sulfur-selenium, and nitrogen- 
sulfur ratios were also determined in one of the samples. There w'as much difference 
among the selenium concentrations in the various fractions. The bran had the 
highest selenium content in all cases and w^as likewise highest in nitrogen. 

Bromine residues from methyl bromide fumigation of cereal products, H. D. 
Young; R. H. Carter, and S. B. Soloway. (U. S. D. A.). {Cereal Chan., 
20 {1943), No. 5, pp. 572-578). —Cereal product samples were taken after commer¬ 
cial fumigation in (1) the entire mill or warehouse; (2) in vacuum or atmospheric 
vaults; (3) under tarpaulins; and (4) in boxcars. The results indicate that com¬ 
mercial fumigation practices can be expected to increase the bromine content of 
flour and other cereal products to a degree ranging from practically nil to 247 
p. p. m., or nearly 12 times the amount originally present. In most instances, 
liowever, the fumigated product contained less than tw ice the original concentration. 
Vacuum vault fumigation apjiarently left bromine residues larger than those from 
other practices. 

Investigation of a death by asphyxiation in a grain elevator bin containing 
flaxseed, H. A. Lillevik and W. F. Geddes. (Minn. Expt. Sta.). {Cereal 
Chem., 20 {1943), No. 3, pp. 318-328, Ulus, i).—Respiratory activity of 4,700 bu. 
of slightly heating, sample grade flaxseed containing about 9.0 percent moisture 
upon storage in an interstice, closed, grain-elevator bin filled to wdthin 7 ft. of the 
top for 58 days resulted in the death of an elevator employee. 

The air immediately above the flaxseed contained 1.8 percent oxygen and 11.1 
percent carbon dioxide, while a sample drawn 6 ft. within the flaxseed contained 
0.4 iiercent oxygen and 12.6 percent carlK>n dioxide. Interseed air composition was 
uniformly low in oxygen and high in carbon dioxide content to a depth of about 
33 ft. in the grain. No free hydrogen cyanide was found, but traces of carbon 
monoxide (0.02-0.04 i)ercent) were detected. Flaxseed from the top of the bin 
had a test weight of 32 lb. i>er bushel and contained 29 K^cent dockage. The 
sample contained 25.4 percent flaxseed showing sprout damage and gave only 35 
I)ercent germination. Respiratory activity of the uncleaned sample was 5 to 20 
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times greater and the fat acidity considerably higher than that of other flaxseed 
undergoing storage in the same elevator. Bacteria and saprophytic fimgi were 
found in abundance and are believed to be responsible for the abnormally high 
respiratory activity of the seed. 

Precautions for preventing the accidental asphyxiation of workmen entering grain 
tanks are outlined. 

Studies on toxic substances of locoweeds, Astragalus earlei, and others, 

G. S. Fraps and S. H. Wender {Texas Sta. Bui. 650 {1944)^ pp. 23, Ulus. 4 ).— 
The material obtained by Fraps and Carlyle (E. S. R., 77, p. 101) from locoweed 
and named “locoine” was found not to be a single compound but to contain several 
closely related toxic substances. The compounds precipitated by silicotungstic acid 
are toxic but do not produce all the symptoms of locoism. The spectrum ab¬ 
sorption curve of the purified compound so precipitated resembles closely the si)ec- 
trum absorption curve produced from the compounds not* precipitated. When the* 
fraction not precipitated by the silicotungstic acid was treated with benzoyl chloride, 
both the benzoylated and nonbenzoylated products contained toxic compounds. 
Adsorption of the picrates on aluminum oxide separated two or more comixDunds. 
Silver nitrate precipitated a compound having the characteristic spectrum absorption 
curve of the loco compounds. Extraction with isoamyl alcohol and purification 
with flavianic acid removed impurities. Every active fraction showed the same 
general type of spectrum absorption curve, though there were differences in details. 
Evidence of chemical changes in the solutions of the separated toxic substance after 
storage, even at low temperature, was observed, and losses occurred in the process 
of separation. Some of the compounds found may have been formed during the 
process of separation. 

The efficiency of the production of ethanol from starchy substrates, L. M. 

Christensen. (Univ. Nebr.). {Cereal Chem., 20 {1943), No. 4, pp. 478-482 ).— 
Because of the multiplicity of units used, variations in moisture contents of raw 
materials, and other variable factors, statements of conversion efficiency are con¬ 
fusing and have, at best, only a comparative value. I'liey are of little use in esti¬ 
mating absolute efficiency. By measuring yields of both alcohol and dry residual 
solids per 100 gm. of dry matter charged to the fermentation process, it is possible 
to establish a useful index of the fermentation efficiency. In addition to a state¬ 
ment of yields on the basis of dry matter charged to i)rocess, it may also be desir¬ 
able to state the alcohol yield in terms of the dry weight of the principal raw 
material processed. This can be done by subtracting from the total alcohol pro¬ 
duced in the fermenter the amount of alcohol ext:)ected from the inoculum, the 
saccharifying agent, and any other minor constituents, crediting the balance to the 
major constituent. 

In the present orthodox process for the manufacture of ethyl alcohol from 
grains, there is a loss of carbohydrate, probably as COa and water, amounting to 
about 17 percent of the total carbohydrate, as starch charged to process. The 
present process is thus only about 83 percent efficient as regards carbohydrate 
utilization, not 92 to 95 percent as commonly reported. 

Starch from Easter lily bulbs, N. W. Stuart and B. Brimhall. (Iowa Expt. 
Sta. and U. S. D. A.). {Cereal Chem., 20 {1943), No. 6 pp. 734-739, Ulus. 2).~ - 
The authors note that at the present time domestic production of bulbs of the 
Easter lily, Lilium longiflorum Thunb., is .being successfully expanded. They find 
that high-quality starch is easily isolated from the bulbs. It resembles potato 
starch in granule size, gelatinization temperature, and X-ray pattern, but the prop¬ 
erties of its pastes (appearance, consistency, and variation with temperature) are 
more nearly like those of cornstarch. 
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The production ol sorgo sirup in Mississippi, 1. £. Stokes, J. F. O’Kelly, and 
E. B. Ferris. (Coop. U. S. D. A.). (Mississippi Sta. Cir, 122 (1944), pp. 7, Ulus. 
4). —Some of the more essential features of the pressing and evaporating processes 
are very briefly dealt with, and drawings of an evaporating furnace and of an 
evaporating pan with skimming troughs are included. 

Vanilla curing and its chemistry, F. E. Arana (Puerto Rico Sta. Bui 42 (1944), 
pp. 17-pj Ulus. 6). —In general, all of the 14 combinations of vanilla-curing methods 
compared gave a satisfactory product, 'fhe Guadeloupe killing treatment, which 
involves scratching the beans with a pin, appeared to be superior in all criteria of 
evaluation except appearance and susceptibility to mold. The beans killed by freez¬ 
ing had practically no mold and a very suave aroma but ranked medium in other 
respects. The ethylene treatment acted more as a maturing than as a killing agent. 
Oven sweating was found to be superior to sun sweating as to time required for 
sweating and drying and mold development. 

The intensity of reddish-brown color and the total solids, vanillin, and resin 
contents of the beans were found to increase consistently with the degree of ma¬ 
turity of the beans. 

Weight loss, other than that due to loss of water, was negligible during curing. 
Moisture content approached a steady value during the first 3 mo. of conditioning. 
The optimum moisture content of cured beans was considered to be from 30 to 35 
percent. A nomograph shows the weights to which 100-lb. lots of beans having 
initial moisture contents of from 70 to 82 percent should be reduced during curing 
to obtain a given moisture content (between 0 and 50 percent) in the end product. 

The glucovanillin content, its distribution in the beans, and the distribution and 
action of the /3-glucosidase which hydrolyzes the glucovanillin are discussed. A crude 
peroxidase preparation was obtained from green vanilla beans and was shown to 
oxidize vanillin in vitro. Qualitative tests for peroxide were positive not only with 
green beans but also with beans that had completed the sweating period and with 
others that had been completely cured. The inactivation of peroxidase by hydrogen 
sulfide, which might be expected to lead to a higher vanillin content because none 
would be oxidized by the enzyme, resulted, liowevcr, in a lower vanillin content and 
a retarded development of the brown color during curing. Qualitative evidence of 
the presence of an oxidase was obtained. Oxygen, nitrogen, and hydrogen peroxide 
had no demonstrable effect on the formation of vanillin. The rate of over-all oxida¬ 
tion in the beans after various killing treatments and during the curing process was 
determined by measuring the carbon dioxide given off. 

AGRICULTURAL METEOROLOGY 

On the application of the theory of probability to meteorological statistics, 

M. WuRTELE. (Univ. Calif).). (Amer. Met. Soc. Bui, 25 (1944), No. 8, pp. 
338-240, Ulus. 3). —The author endeavors to point out how the current method of 
presenting certain meteorological frequency statistics leads to confusion and even 
to error in the deductions made therefrom, while the application of an elementary 
theorem of probability theory to the data provides a method of presentation which is 
entirely satisfactory. The problem is illustrated by the fog-wind-rose, a diagram 
appearing frequently in the literature on the forecasting of fog. Instances relevant 
to the study of fog might be precipitation, cloud cover, frontal passage, and wind 
force. If the probabilities of fog, given various combinations of these factors, were 
calculated for a number of stations, it is believed that a considerable step would have 
been taken toward incorporating the wealth of existing data into a form useful to 
the forecaster. 
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On reporting plateau^region prestures in ratios: A suggestion, R. L. Ives 
(Amer, Met. Soc. Bui, 25 (1944), No. 8, pp. 332-333). —It is believed that if the 
station pressure, corrected for temperature by standard methods, is compared with 
the cumulated average of the pressures for the same day and hour in all the years 
that the station has been in operation, the majority of the local influences will be 
cancelled out and the resultant figure, expressed in percentage of cumulated average, 
will be a reasonably accurate index of any local deviation from normal due to the 
general weather situation. An illustrative example is given, and comments by 
C. F. Brooks are added. 

Clouds and weather phenomena, C. J. P. Cave (Cambridge, Eng.: Univ. Press, 
.1943, [2. ed., reii], pp. 22-\-, Ulus. 42). —A semipopular account. 

Evaporation from snow, A. R. Croft. (U. S. D. A.). (Amer. Met. Soc. Bui., 
25 (1944), No. 8, pp. 334-337, Ulus. 2). —Although the data reported are meager, 
rather high water loss by evaporation from .snow on drainage basins of the Wasatch 
Plateau, Utah, was indicated. On experimental watersheds in the Intermountain 
region, where the influence of management practices on the amount and timeliness 
of water yields is being studied, it is essential that water loss from every source be 
ascertained. Thus a knowledge of the loss from this source will aid in obtaining a 
more complete understanding of the hydrologic cycle in these areas. Furthermore, 
in semiarid regions where irrigation water of extremely high economic value is 
derived largely from melting snow, loss by evaporation therefrom also may be 
significant from a practical standpoint. On such watersheds, where timber stands 
make up a substantial part of the vegetation it may be possible through cutting 
methods to control wind movement so as to decrease evaporation and increase stream 
flow. 

Freezes of the winter of 1942-43, N. L. Partridge (Michigm Sta. Quart. Bui., 
27 (1944), No. 1, pp. 54-59, Ulus. 6). —The winter of 1942-43 was characterized by 
some extremely cold weather in Michigan, with five nights (January 19-20 and 
26-27, February 14-1.S, and March 2-3 and 7-8) when severe temperatures were 
recorded in some portions of the fruit districts of the State. These data are sum¬ 
marized in relation to fruit tree injuries, and the distribution of minimum tempera¬ 
tures in the Lower Peninsula for the above nights and for the winter as a whole 
is shown in a series of maps. 


SOILS—FERTILIZERS 

Principles of soil sampling, M. G. Cltni:. (Cornell Univ.). (Soil Sci., 58 
(1944), No. 4, pp. 275-288 ).—According to the author’s findings, the error due to 
sampling of soils is generally greater than that due to analysis. Statistics provide a 
basis for sound sampling procedure. The soil may be considered a population of 
sampling units that vary among themselves both vertically and horizontally. The 
first step in a sound sampling method is to subdivide the population into homogeneous 
strata. Within a homogeneous stratum the number of sampling units needed is a 
function of variance and required degree of accuracy and can be estimated from 
knowledge of the range or of variance by means of the relationship of t values to 
standard error and the maximum sampling error permissible. Complete randomiza¬ 
tion is necessary for estimates of significance or fiducial limits, but incomplete ran¬ 
domization gives an unbiased estimate of the mean. A selected sample may be most 
efficient for certain objectives. Time is an important factor in sampling for some 
objectives. Compositing of sampling units is an efficient expedient to obtain adequate 
numbers at low cost, but single composite samples can be used only if an unbiased 
estimate of the mean is the only objective. 
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Sampling tools are discussed with respect to their ability to provide unbiased and 
uncontaminated samples. Methods of reduction of the gross sample to a stock 
sample and subsampling fo^ analysis sJiould be based on the relationship of sampling 
error to particle size and size of subsample. A standard maximum particle size for 
chemical analysis is needed. 

Determination of certain physical properties of forest soils.—II, Methods 
utilizing loose samples collected from pits, H. J. Lutz {Soil Sci., 58 {1944), No. 
4, pp. 325-333). —Because sampling with metal cylinders is commonly impractical, 
if not impossible, in stony soils (the cylinder being often damaged, the sample 
compressed by an included stone, or the sample left with a void by a stone forced 
outward by the cylinder edge), the author devised a technic by which pore volume, 
air capacity, field capacity, and volume weight may be measured without the use of 
metal cylinders. 

The field volume of the sample (preferably from 1,0(X) to 2,000 cc., approxi¬ 
mately) is determined by filling the pit left by its excavation with plaster of paris 
and subsequently weighing the hardened and water-saturated cast in air and in 
water. The absolute volume of the sample is measured in a large pycnometer, in 
accordance with the technic described by the author in the first paper of this series 
(E. S. R., 92, p. 14). Field capacity and volume weight may then be simply com¬ 
puted from the oven-dry weight, weight at field capacity (the condition in which 
the sample is to be taken), and the volume of the cast. Directions for computing 
pore volume, air capacity, and specific gravity are similarly given. Two cylinder 
methods are also detailed. 

The data presented indicate that volume weight, pore volume, field capacity, air 
capacity, and specific gravity can be measured by the pit method, employing loose 
samples of soil, with essentially the same results as are obtained by the more precise 
of the two cylinder methods, employing samples of soil in place. The pit method 
therefore provides a means for investigating these physical properties in soils which, 
because of the presence of rocks, cannot be sampled by cylinders. For work in soils 
relatively free from rocks, however, the cylinder method is regarded as more con¬ 
venient. Values for pore volume, air capacity, and specific gravity by the pit method 
differ from values for these properties obtained by the less precise of the two cylinder 
methods. The differences noted are essentially the same as. those observed when 
values obtained by the two cylinder-method schedules are compared. That is, one 
of the cylinder methods results in low values for pore volume, air capacity, and 
specific gravity. This is explained by the fact that the volume of the soil material 
is less accurately determined in the first than in the second of the cylinder-method 
schedules and in the pit method. The two cylinder-method schedules and the pit 
method all lead to the same results for volume weight and field capacity. 

Physical land conditions in the western and southeastern Baca County Soil 
Conservation Districts, Colorado, J. J. Underwood {U. S. Dept. Agr,, Soil Cott' 
serv. Serv., Phys. Land Sun/cy No. 30 {1944), pp. ilhts. 16). 

An interpretation of the moisture content-surface force curve for soils, H. A. 
Wadsworth. (Hawaii Expt. Sta.). {Soil Sci., 58 {1944), No. 3, pp. 225-242, 
Ulus. 10).—The author points out that in soils the inception of measurable capillary 
condensation is to be expected at low relative humidities. An apparatus for the 
measurement of the chemosorption curve must be capable of the location of many 
equilibria within a narrow range of low vapor pressures. He describes such a 
set-up and its ext>erimental technic. 

Of the two processes believed to operate concurrently in producing the sigmoidal 
curve expressing the soil moisture-vapor pressure relationships for soils and soil 
separates, one, which dominates the action at low vapor pressures, is a process of 
surface adsorption and is believed to follow a monomolecular adsorption law. At 
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higher vapor pressures, water condenses in interstices between grains and accumu¬ 
lates rapidly as the vapor pressure approaches saturation for the given temperature. 
No experimental procedures permit the evaluation of these contributions during the 
determination of the curve’s position; but mathematical analysis permits a dis¬ 
tinction when the entire array of experimental points is available for study. Such 
analysis supported the hypothesis that sorption at low vapor pressures satisfies the 
monomolecular adsorption law mentioned above. There was some evidence indi¬ 
cating that the vapor pressure-moisture content curve is not a specific character¬ 
istic for a soil or a soil separate. Apparently the temperatures involved and the 
previous soil moisture history appeared so to condition the material that the posi¬ 
tion of the curve in the axis depends partly, at least, upon previous treatment of 
the sample. 

Estimation of soil moisture conservation from meteorological data, W. J. 

Staple and J. J. Lehane (Soil Set., 58 (1944), No. 3, pp. 177-193, Ulus. 5 ).—^This 
paper describes a method for estimating moisture conservation in fallow" soil. The 
method applies in dry areas such as southwestern Saskatchewan where the con¬ 
served moisture can be taken as the difference between the recorded rainfall and the 
evaporation loss from the soil surface. Otlier losses such as those from runoff or 
subsoil drainage are disregarded. 

For the purpose of such estimates, the surface soil at field capacity is treated as 
a full reservoir with a constant volume equal to that occupied by 0.8 in. of water. 
As a further assumption, the reservoir is considered full when an air-dry loam 
soil receives 1.0 in. of rainfall, and empty (arbitrarily) when 0.8 in. of this moisture 
is removed by evaporation. The removable moisture in the surface soil may be 
found by means of experimentally determined evaporation curves in which re¬ 
movable moisture is plotted against evaporation from the standard free-water tank. 
Each curve starts with the removable moisture present immediately after a rain 
and traces the evaporation until the arbitrary zero point is reached. For each 
initial moisture content, the shape of the evaporation curve is determined by the 
amount of the recent rainfall. Separate curves for all combinations of rainfall 
and removable moisture (in units of 0.1 in.) likely to occur in the wetting and 
drying of field soils are provided. 

The evaporation curves, as used to calculate the moisture conservation in fallow 
soils for the years 1922-41, gave results in satisfactory agreement with measured 
conservations both in soil tanks and in plats. 

Oxidation loss of lowmoor peat in fields with different water tables, J. R. 
Neller. (Fla. Expt. Sta.). (Soil Sci., 58 (1944), No. 3, pp. 195-204, Ulus. 3 ).— 
Having determined experimentally the rate of aeration necessary to maintain at¬ 
mospheric conditions in enclosed columns of peat comparable with natural condi¬ 
tions, the author varied the quantity of air drawn through the columns to corre¬ 
spond with the air volumes of the columns as varied by the height of a water table. 
He used hydrothermographs to obtain a record of the effect of height of water 
table on the temperature of the peat at different levels below the surface, as well 
as to ascertain the temperature of the peat throughout the year, since temperature 
is known to have an important effect upon the rate of oxidation of peat. 

By means of controlled aeration the carbon dioxide produced in the columns of 
peat was determined for a 5-yr. period. For a given column the quantities pro¬ 
duced did not vary much from year to year, nor were the variations excessive be¬ 
tween duplicate columns. The rate of oxidation of the peat as shown by 
production of carbon dioxide depended to a striking degree upon the height of the 
water table. The production in the columns over 24- and 36-in. tables was approxi¬ 
mately 9 and 14 times greater, respectively, than that in columns over a 12-in. water 
table. Oxidation of the peat over a 24-36 in. water table in a field that had never 
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been plowed was equal to that of the peat in the cultivated field with a 36-in. water 
table. 

The subsidence or diminution of the surface of the peat of these fields was in 
direct relation to the amount of oxidation as measured in the enclosed columns. 
The subsidence indicated a loss of peat greater than that accounted for by the 
carbon dioxide collected from the columns. Parallel determinations of the changes 
in volume weight and ash of the peat of the cultivated fields showed that only a 
small part of the losses of peat could be attributed to compaction. It is probable 
that despite the attempt to keep the oxygen-carbon dioxide ratio of the peat in the 
columns similar to that without, the aeration of the columns was not sufficient to 
permit a fully normal rate of oxidation. The volume weight and ash determinations* 
indicated, however, that the subsidence of the peat was caused mostly by losses 
resulting from oxidation; and the experiments demonstrated that the extent of the 
oxidation depends upon the height of the water table. 

Experiments in the control of soil erosion in southern New York, J. Lamb, 
Jr., J. S. Andrews, and A. F. Gustafson. (Coop. U. S. D. A.). {[New York] 
Cornell Sta. Bui. 811 {1944), pp. 32, Ulus. 16 ).—Experiments reported in this bulle¬ 
tin cover cooperative investigations by the station and the Soil Conservation Service 
at the Amot Forest, 17 miles southwest of Ithaca, and on vineyard lands 1 mile 
west of Hammondsport. The results are applicable to the higher elevations, the 
Appalachian Plateau and the plateau border of southern New York, and also to the 
higher elevations of eastern New York and northern Pennsylvania. Climatic, soil, 
and agricultural conditions are described for each of the areas under study. Con¬ 
sideration is given to the effect of rainfall intensity and distribution on soil and 
water losses. The application of the results is made by the listing of practices that 
are destructive of soil productivity through heavy erosion losses and presenting 
practices that will give high production and still control excessive erosion. Some 
of the points of most effective erosion control under different natural and cropping 
situations are summarized in direct statements of application. Some of the con¬ 
clusions presented are as follows: 

Buckwheat and continuous corn permitted considerable loss of soil during June, 
July, and August, but land in meadow, oats, corn in rotation, and contour potatoes 
lost little soil. Erosive crops should be grown on the soils less subject to erosion. 
Leaving buckwheat stubble and straw on the surface reduced loss of water and 
soil; trashy cultivation should be practiced wherever feasible. Fertilization and 
rotation increase yields and reduce losses of water and soil. • 

Contour-planted potatoes lost less water and soil and (average 1935, 1938, 1940-43) 
produced 15 bu. an acre more tubers than did those planted up- and downhill; corn 
5 bu. more. All crops should be planted on the contour, or as near it as feasible. 
Contour-strip-cropped land loses less water and soil than do long slopes in soil- 
exposing crops, even if they are seeded on the contour. Long slopes should be divided 
into narrow strips (about 75 ft. on a 15-percent slope) and alternate soil-protecting 
(meadow) with soil-exposing crops (corn or ixjtatoes). Well managed and fertil¬ 
ized thrifty pastures retain water and protect the soil. Seeding, fertilizing, and 
liming should be so done as to maintain a high-producing, thick, soil-protecting sward. 

Erosion on steeply sloping vineyard lands has been severe, and further rapid 
erosion must be checked if productivity is to be maintained. Contour-planted grapes 
lost less water and soil and, in general, produced more fruit than did those planted 
up- and downhill. New vineyards should be planted on the contour. Cover crops 
help to hold soil and water, but they compete with the grapes for moisture. A mulch 
of straw or spoiled or wet-land hay aids materially in obtaining a stand and in 
promoting growth of new vines on badly eroded old vineyard lands. The mulching 
of producing vines increased yields at first. More information is needed concerning 
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long-term effects on yield, quality of fruit, and winter injury caused by late fall 
growth. 

Soil testing available to State farmers, R. Cowart {Miss. Fann Res. [Missis- 
sippi 7 (1944), No. 10, pp. 1, 8). —This article presents the procedure to be 

followed to have soils analyzed and explains how the results of the analysis are used 
as the basis for making recommendations for soil treatments for maximum crop 
production. 

Soil reaction (pH): Some critical factors in its determination, control, and 
significance, G. M. Volk and C. E. Bell (Florida Sta. Bui. 400 (1944), pp. 43, 
Ulus. 11). —This bulletin covers the effect of pH in certain physiochemical reactions 
related to nutrient retention and solubility in the soil. In connection with the deter¬ 
mination of pH, the following factors are considered: Effect of air-drying the soil; 
effect of soil-water ratio; effect of stirring the suspension; and colorimetric methods 
as compared to the standard method. Factors in the adjustment and maintenance of 
pH are considered in relation to pH control. Soil pH was not found to be a 
reliable criterion of percentage of base saturation determined by ammonium acetate 
extraction. Solubility of phosphorus residuals in soils of Norfolk and similar types 
of peninsular Florida may be expected to increase with rise in pH in the general 
range, pH 5.0 to 8.0, except where lime complicates the relationship. An increase 
in lime content in the range pH 5.5 to 8.0 tends to reduce solubility in water or 
carbonic acid, as compared to its effect on solubility of phosphorus in dilute HaSOi. 

A method for determining the total exchangeable bases of soils, C. Peng and 
T. S. Chu (Soil Sci., 58 (1944), No. 3, pp. 205-208). —A method con.sisting essen¬ 
tially in the leeching of 10 gm. of the soil with 400 cc. of 0.5 n acetic acid was 
critically examined and shown not to effect complete removal of the exchangeable 
bases. Even 1,200 cc. of the same leaching reagent failed in some instances to carry 
the extraction to completion. Extraction of the soil samples with the same reagent 
for from 6 to 9 hr. in a Soxhlet apparatus brought about a much closer approach 
to quantitative removal of the bases, and reducing the weight of soil taken to 5 gm. 
and to 2.5 gm. further increased the percentage of extraction. It was found pref¬ 
erable to use 0.1 N acetic acid in place of the stronger solution, which appeared to 
have some solvent action upon the exchangeable complex itself. Since the volume 
of the extractant can be reduced to 100 cc., the time required for evaporation is 
much shorter, and chances of contamination are lessened. The disadvantage is the 
prolonged extraction necessary for a complete removal of the exchangeable bases; 
a difficulty easily overcome, however, by carrying out the extraction overnight in 
an electrically heated Soxhlet apparatus. 

Saline soils, their nature and management, O. C. Magistad and J. E. Chris¬ 
tiansen (U. S. Dept. Agr. Cir. 707 (1944), pp. 32-{-, Ulus. 4). —The extent of the 
problem of saline soils is indicated by the fact that a large part of the 20 million 
acres under irrigation in the 19 western States contains enough soluble salts to 
depress crop*yields. The research reported in this circular represents investigations 
by the U. S. Regional Salinity Laboratory, in cooperation with the agricultural 
experiment stations of the 11 w^estern States and Hawaii. Special consideration is 
given to the methods of formation of saline soils, black alkali soils, the soil solution, 
irrigation waters, recognizing and delimiting saline lands, relation of crop growth to 
salinity, tolerance and suitability of particular crops to saline conditions, reclamation 
cf saline soils and prevention of salt accumulation, cultural practices on saline soils, 
irrigation methods and their relation to salinity, and sampling data for salinity 
analysis. A special feature of the circular is the presentation of a glossary of terms 
used in connection with saline soils. 

Air and soil temperatures in a California citrus orchard, D. £. Bliss. (Calif. 
Citrus Expt. Sta.). (Soil Sci., 58 (1944), No. 4, pp. 259-274, Ulus. 4). —Tempera¬ 
tures of air and soil in.a Valencia-orange orchard near Anaheim, Calif., were 
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recorded from February 1939 to July 1943. The data are summarized as weekly 
mean temperatures and as yearly ranges. Wide variations in the range of daily 
temperature fluctuations in the air and in the soil near the surface were associated 
with different meteorological conditions. 

The relations of air and soil temperatures in summer at Anaheim and at Indio, 
Calif., are discussed. 

Perennially frozen ground in Alaska: Its origin and history, S. Tabek 

{Bui. Geol. Soc. Arner., 54 {1943), No. 10, />/>. 1433-1548^-} Ulus. 35). —The climate 
and vegetation in the region of perennially frozen ground are briefly described, to 
explain more fully the geologic processes now characteristic of the region and the 
changes in late Tertiary and Quaternary time. Special attention is given to frost 
action in rock weathering. Laboratory experiments help explain rock disintegration 
by frost action and also the movements of rock waste that result from the freezing 
of water-saturated soils. Decomposed bedrock, under unaltered gravel of local 
origin, shows that the climate was conducive to rock decay prior to gravel deposition. 
The distribution and appearance of gold and other minerals furnishes additional 
evidence on the weathering of bedrock. The physical and chemical characteristics 
of the gravels and silts, together with their fossil content, indicate the origin of these 
deposits as well as the climate and other environmental conditions at the time of 
deposition. 

Since the origin of the silts has long been a problem, they were given detailed 
study both in the field and in the laboratory. Evidence indicates that the creek- 
valley silts are flood plain deposits, formed largely from the local country rock, 
which, over large areas, is especially susceptible to disintegration by frost action. 
The gravels were deposited during a cool, arid climate, and the silts during a cool, 
humid climate. Deep freezing, accompanied by the formation of ground ice in the 
silts, occurred subsequently. Ground ice occurs mostly in the form of layers or 
lenses and of wedgelike veins that commonly form a polygonal network enclosing 
silt columns. The veins, in places, join layers above and below to form a cellular 
structure. These structures have been produced on a small scale in laboratory 
experiments. Both observation and experimentation indicate that the ground ice 
has been formed by segregation during progressive freezing from the surface down¬ 
ward. 

The determination of the volume and air space of soil clods, E. W. Russell 
and W. Baixerek {Jour. Agr. .Sd. [England], 34 {1944), No. 3, pp. 123-132). — A 
method is described for determining the field volume and air st)ace of a clod 
of any shape by filling its pores with a hydrocarbon oil, such as paraffin or tetralin, 
and determining its weight in the oil and in air before and after impregnation. 
The method is shown to work well for clods of any moisture content and gives 
values of these volumes entirely comparable with those given by the other methods 
described in the literature. The accuracy for clods of Rothamsted soil weighing 
between 20 and 500 gm. was probably at least 1 part per thousand, i. e., 0.1 percent. 
The method has been applied to the determination of the available water held by a 
soil, and has been used to illustrate the effect of long-continued applications of 
farmyard manure to a soil in increasing the amount of available water it can hold. 

Soil colloids, II-IV {.Soil Sd., 57 {1944), Nos. 3, pp. 233-240; 4, />A. 243- 
246; 58 {1944), No. 1, pp. 79-84). —The first paper of this series^ presented a review 
of some theories concerning the formation, structure, and behavior of the soil 
colloidal complex. The ^ree papers here noted deal with applications of a system 
of fractionation, attributed to Tyulin, in which group 1 includes those colloids that 
are disi)ersed in distilled water after being saturated with Na ions. Group 2, sub¬ 
group *‘a,” contains those colloids which, following the removal of group 1, are 
dispersed in 0.004 n NaOH. Group 2, subgroup *‘b,” consists of those that are 


Sci. Agr., 23 (1943). No. .S. pp. 273-286. 
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dispersed in weak alkali following the removal of group 2a and subsequent treat¬ 
ment of the residual soil with weak acid. 

II. Separation by peptization, H. J. Atkinson and R. C. Turner.—From each of 
the groups above defined, there were separated a first humate fraction, representing 
loosely bound organic matter, and a second humate'fraction, or organic matter 
more firmly attached to the colloids. Details of the methods used are given, and 
some results obtained on soils of medium texture, taken from different soil zones, 
are presented. 

The greatest variation was in the size of the group 1 fraction, from 1.1 to 19.3 
percait. The variation in the quantities of group 2a was less, and the percentages 
of group 2b were in general the smallest and showed the least variation between 
soils. The results indicated that the relative q.uantities of group 1* and group 2 
colloids may depend on the completeness of the separation of the first group. It 
is suggested that it may not be necessary, in order to get comparable results, to 
make the separation of the different groups as complete as indicated in the method 
given. The residues, after separation of the groups, retained from 30 to 60 percent 
of the capacity to absorb bases possessed by the original soil. 

III. Relationship to soil fertility, H. J. Atkinson, R. C. Turner, and A. Leahey.— 
Greenhouse studies were carried on for 3 yr. on seven Canadian soils of medium 
texture and representative of five soil zones. Yields of barley for 2 yr. and those 
of clover for 1 yr. were measured. 

A highly significant relationship was found between the yields and the quantity of 
group 1 colloids obtained from the soils. This relationship was somewhat closer 
than that between yields and percentage of nitrogen in the soil, or than that be¬ 
tween yields and percentage of carbon. Tyulin’s contention that it is the first 
humate fraction of group 1 colloids that is the important one from the point of view 
of soil fertility was supported by these observations. 

IV. Distribution and availability of phosphorus, H. J. Atkinson, R. C. Turner, 
and R. F. Bishop.—In the further work here reported upon, it was found that the 
distribution of phosphorus among the Tyulin groups of soil colloids varied con¬ 
siderably among a number of Canadian soils. The phosphorus in the colloids of 
group 1 was found to amount to from 8.6 to 47.7 percent of the total phosphorus of 
the soil in the seven samples examined. The largest fraction was sometimes in 
group 1, sometimes in group 2a, and in one case in group 2b. There appeared to 
be no relationship between the total soil phosphorus and the phosphorus uptake by 
plants, or between total soil phosphorus and that part of the total found in group 1. 
There was, however, an apparent relationship between the phosphorus taken up 
by the plants in the greenhouse (results of 3 years* work) and the percentage of 
the total soil phosphorus found in group 1 colloids. Samples of untreated soils 
from three locations were compared with corresponding samples from adjacent 
areas where the total phosphorus had been appreciably increased by phosphalic 
fertilizers over a period of years. For the three untreated soils, a relationship 
between the phosphorus of group 1 colloids and the available phosphorus as de¬ 
termined by the Neubauer method (E. S. R., 53, p. 319) was indicated. In the 
treated samples, it was shown that the added phosphorus appeared in group 1 
colloids in two soils but was found in the residue after separation of the groups in 
the third. Where the added phosphorus appeared in group 1, the available phos¬ 
phorus as determined by the Neubauer method was considerably greater. On the 
other hand, where the added phosphorus was found to be in the residue, there 
was no appreciable increase in the Neubauer value. All the results have thus indi¬ 
cated the importance of the phosphorus of the group 1 colloids from the point of 
view of the availability of soil phosphorus to plants. 
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Interaction between roots and soil colloids as one of the problems ol the 
physiology of mineral nutrition of plants, I, II, £. I. Ratner (Compt. Rend, 
(Dok.) Acad, Set, U, R. S, S., n. ser., 42 (1944), No. 7, pp. 313-317; 43 (1944), 
No. 3j pp. 126-130), —The experiments described in these papers are concerned 
with the interaction between roots and soil colloids, and the effect of age of plant 
on this process. 

I, Unstable equilbria in the cation exchange between the roots of plants a»id the 
soil colloids. —Five experiments are described to illustrate the interactions between 
soil and plant colloids. Barley plants were grown in water cultures, with various 
concentrations of potassium in the nutrient solution, for a 3-week period, so as to 
obtain plants varying as to potassium saturation. After the 3-week growth period, 
the plant roots were thoroughly washed and the plants were set in different solu¬ 
tions. One was a KCl solution; another an especially prepared suspension of soil 
saturated to 10 percent of its exchange capacity with potassium and 90 percent 
saturated with calcium. After a 48-hr. interaction of the roots with the source of 
potassium, the plants were subjected to analysis for the content of potassium. It 
was found that when the saturation of the plants with potassium is the lowest, 
their activity in desorbing this element from the soil’s colloidal complex is very 
strongly pronounced. When the experimental saturation is a medium one, the 
plants are found scarcely capable of desorbing this cation from the colloidal com¬ 
plex of the soil, although its absorption from a KCl solution proceeded very in¬ 
tensely. And finally, with a further increase of the saturation of the plants with 
potassium, there is already desorption of this element by the soil from the plant. 

II. Age variations in the fixing capacity of the plasm. —Barley grown in nutrient 
solution to the stages of tillering, flowering, and ripening of seed was removed and 
the roots thoroughly washed and replaced in contact with a suspension prepared 
with chernozem saturated to 30 percent with Ca and to 70 percent with Na. The 
plants were left to interact for 36 hr. In another experiment, the plants were 
immersed with their roots in distilled water. The results show that the fixing 
ability of the plant with respect to the cations undergoes reduction as the plant 
grows older. This statement is illustrated by the behavior of the plants as soon 
as these are transferred to water, for older plants lose thereby an appreciable portion 
of the cations they contain while the younger ones fail to do so. This difference be¬ 
comes still more salient, however, when the roots are made to interact with soil 
suspension. The other experiments reported cover similar experiments with other 
cations. 

Physicochemical properties of ferroaluminosilicates as allied to soils, A. N. 

Puri, B. Rai, and R. P. Verma (Soil Sci., 58 (1944), No. 3, pp. 209-224, Ulus. 6).— 
Certain physiocochemical properties (as behavior under dispersion treatment, 
mechanical analysis, moisture absorption at different humidities, titration curves, 
activity of acidoid in silicate mixtures, and ammonia absorption) of laboratory- 
prepared mixtures of iron and aluminum silicates of varying compositions were 
found to resemble those of soil colloids in all essential respects. Qay and ultraclay 
could be produced from the silicates in the same way as in soils. Moisture absorption 
curves and titration curves of the silicate mixtures were in no way different from 
similar curves of soil colloids. The acidoids in the mixtures catalyzed hydrolytic 
reactions in the same way as do soil acidoids or true acids. The proportions of 
ammonia absorbed by the mixtures are equivalent to their respective base-neutralizing 
powers, just as with soil acidoids or with true acids. 

Phosphate fixation b 3 r soil minerals: Mica and related groups, A. 1*. Perkins 
and H. H. King. (Kans. Expt. Sta.). (Soil Sci. Soc. Amer. Proc., 8 (1943), pp. 
154-158, Ulus. 1). —The authors determined the phosphate fixation of a number of 
minerals of similar structure (pyrophyllite and talc; muscovite, phlogopite, and 
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biotite of the mica group; rtiargarite of the clintohite group; and kaolinite) and 
ground to approximately the same particle size, from pH 2.5 to pH 7,5 at each 
0.5-pH unit step. 

These data indicate that phosphate fixation is related to Uie nature of the cations 
in the minerals, their position in the mineral structure, and the quantities present. 
Major phosphate fixation by this group of minerals appears to depend on structural 
or anionic aluminum (A10»—). A minor phosphate fixation is attributed to cationic 
aluminum or magnesium and, possibly, the hydroxy radical. X-ray diffraction 
photographs of muscovite indicate that phospliate fixation is accompanied by the 
spreading of the space lattice. 

Phosphate fixation by soil minerals.—II, Fixation by iron, silicon, and titanium 
oxides, A. T. Perkins and H. H. King. (Kans. Expt. Sta.). (Soil Set., 58 (1944), 
No. 3, pp. 243-250). —Fixation data presented for 100-niesh minerals are shown to 
indicate that the mica groups constitute the chief mineral species responsible for 
phosphate fixation by particles in the fine sand range. With 100-mesh minerals, the 
pH for maximum phosphate fixation was about 3.5, which is far below the pH value 
at which Ca and Mg are active. This value approximates a value given for minimum 
solubility of iron and aluminum phosphate, indicating that iron and aluminum 
probably are important in phosphate fixation by these minerals. No phosphate was 
fixed by lOO-rnesh magnetite, but considerable quantities were fixed by limonite and 
hematite, observations which are held to show that the chemical form in which the 
iron oxide exists in the soil is of great importance in phosphate fixation. 

Carbonic acid soluble phosphorus and lime content of Idaho soils in relation 
to crop response to phosphate fertilization, L. E. Ensminc.er and H. W. E. 
Larson. (Idaho Expt. Sta.). (Soil Sci., 58 (1944), No. 4, pp. 253-258 ).— 
For the purpose of correlating the characteristics named, the authors set up the 
arbitrary categories of known crop response to phosphate fertilization: No response, 
low, medium, and high response. Approximately one-half of the soils of the irrigated 
areas of southern Idaho gave a medium or high response to phosphate fertilization. 
The authors determined in such soils the carbonic-acid-solvible phosphate (phosphate 
dissolved from 10 gm. of soil in 100 cc. of distilled water by bubbling carbon dioxide 
through the suspension for 20 min.) and the “lime” content (acid-liberated COa 
calculated as calcium carbonate). 

The difference between the mean phosphoric anhydride values of the combined 
medium- and high-resix)nse categories and the combined low- and no-response cate¬ 
gories was highly significant. Soils in the medium-response category were signifi¬ 
cantly higher in soluble PsOb than soils in the low-response category. There was 
no significant difference between the means of the high- and medium-response 
categories or between the means of the low-and no-resiK)nse categories. Carbonic- 
acid-soluble PaOs was highest in the lime ranges which showed the lowest resix)nse, 
and vice versa. Also, there was no significant change in soluble PaOs with increasing 
lime content in the lime ranges greater than l.()-<2.0 percent. 

.Soils containing 0.5-<1.0 percent lime showed the lowest response to phosphate 
fertilization, and the mean response of these soils as compared to the mean resixinse 
of the soils in the l'.0-<2.0 percent lime range was highly significant. Beyond 
the 1.0-<2.0 percent lime range there was no appreciable change in response with 
increasing lime content. Soils containing less than 0.01 percent lime gave as great 
a response as soils containing more than 1.0 percent lime. 

Some factors affecting the utilization of phosphoric acid in soils by plants 
in pot experiments, G. S. Fraps and J. F. Fudge (Texas Sta. Bui 647 (1944), 
pp. 29). —^^The average quantities of phosphoric acid removed per crop by corn and 
milo or kafir increased with the phosphoric acid soluble in 0.2 n nitric acid when 
the soils had a basicity of less than 2 percent. When the basicity was over 2 percent, 
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the quantities of phosphoric acid removed by the crops increased with the total 
phosphoric acid of the soil. The quantities of phosphoric acid removed per crop 
from surface soils which contained similar quantities of active phosphoric acid 
were greater than those removed from subsoils. With similar quantities of active 
phosphoric acid, the quantities of phosphoric acid removed by the crops increased 
with increases in total phosphoric acid, in total nitrogen, and in active potassium. It 
is held that the i)hosj)horic acid removed came either directly or indirectly from 
soil com[>ounds in which the i)hosphoric acid was insoluble in 0.2 N nitric acid, 
since the quantities of active phosphoric acid in some soils were practically the 
same before and after cropping. Soils varied widely with respect to the availability 
of their total phosphoric acid. The availability of the total phosphoric acid in some 
soils was higher than in rock phosphate, though not as high as in superphosphate. 
Availability of total phosphoric acid was higher in calcareous than in non- 
calcareous soils. A crop of corn recovered from 20 to 30 i)ercent of the phosphoric 
acid fixed from solution by various soils. 

Soil-plant relations.—I, The quantitative relation of exchangeable potassium 
to crop yields and to crop response to potash additions, R. H. Bray. (III. Expt. 
Sta.). (wVot7 Set., 58 (1944), No. 4, pp. 305-324, Ulus. 2 ).—The quantity of 
exchangeable i)otassium in the surface soils of the Corn Belt was found directly 
related to the ability of the soil to supi)ly K to croi>s. This relationship could be 
expressed by the equation: Log(.^— y) log A — cibi, in which A =: yield in 

bushels when K is not deficient, y = yield obtained when bi “ amount of ex¬ 
changeable K in surface soil, and ci = a proportionality constant. The above rela¬ 
tionship held with ai>proximately the same value for ci when many physical and 
chemical soil i)roperties varied within a rather wide range and when the ultimate 
yields under full treatment also varied considerably. A cobaltinitrite soil test for 
exchangeable K described in this t>ai>cr measured the total exchangeable K with 
the accuracy necessary to establish the relationship expressed above. By means of 
soil testing the above relationship can be applied to each farm field, under soil 
conditions existing in the great majority of the soils in the Corn Belt, to ascertain 
if K is needed; the approximate magnitude of the deficiency and the percentage 
yield being obtained without added K; approximately how much crop yields will 
be increased by the use of adequate amounts of K; and the approximate potash 
requirement. 

The values of ci obtained for corn, legumes, soybeans, and wheat did not support 
the theory of a constant c value for all crops. 

Comparison of mixed fertilizers produced from various nitrogen and phos¬ 
phoric acid sources, R. P. Bartholomew (Arkansas Sta. Bui. 450 (1944), pp. 
.?(?+).—Results cover investigations at the Cotton Branch Experiment Station on 
Richland silt loam to determine the efficiency of neutral fertilizers, the efficiency of 
acid-forming fertilizers, the effect of calcium, magnesium, sulfur, and manganese 
content of fertilizers on their efficiency, the relative efficiency of phosphates of 
different solubility, and the influence of different proportions of ammonium and 
nitrate nitrogen on the efficiency of the fertilizer. 

Acid and neutral fertilizers containing 36 lb. of nitrogen, 60 lb. of phosphoric 
acid, and 24 lb. of potash were applied under cotton, in order to determine the 
relative effectiveness of the mixtures in producing increased yields of coUon. A 
fertilizer made from ammonium sulfate, superphosphate, and muriate of potash 
was used as a standard for comparison. Ammonium nitrate was the chief source 
of nitrogen used either as the only source of nitrogen or to supplement the nitrogen 
contained in the phosphates. Urea and sodium nitrate were also used in a few 
mixtures to supplement the nitrogen in diammonium phosphate. Phosphoric acid 
was supplied as monoammonium phosphate, diammonium phosphate, ammoniated 
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superphosphate, magnesium ammonium phosphate, superphosphate, dicalcium phos-^ 
phate, tricalcium phosphate, and rock phosphate. Muriate of potash was used 
mostly for the source of potash, but in three mixtures half of the potash was 
added as the sulfate. Finely ground limestone was used in all mixtures to make 
physiologically neutral fertilizers, although in three, half of the basic material was 
added as magnesium carbonate. 

No mixture stood out as being superior to all other mixtures in the evaluation 
of the average results of 13 yr. However, there was considerable variation in 
yields of seed cotton produced from the different mixtures, and significant differ¬ 
ences were noted between certain mixtures. The standard mixture—ammonium 
sulfate, superphosphate, and muriate of potash—produced an average increase in 
yield of 421 lb. of seed cotton per acre. About one-fourth, 107 lb., of the increase 
was attributed to the phosphoric acid and three-fourths to the nitrogen and potash 
in the mixture. Two mixtures of the acid group produced significantly larger 
yields of seed cotton than the standard. One made from nitrate of soda, diam¬ 
monium phosphate, and muriate of potash produced 115 lb. more of seed cotton per 
acre, and the other, mixed from ammonium nitrate, dicalcium phosphate, and 
muriate of potash, produced 47 lb. more. Four of this group of mixtures produced 
significantly smaller yields than the standard, and four were considered as of 
equivalent value. 

Mixtures made from the same materials as the acid fertilizers plus limestone or 
limestone and magnesium carbonate to make neutral fertilizers all produced larger 
yields than the same mixtures without basic materials. The average increase ranged 
from 13 to 120 lb. of seed cotton per acre. The effectiveness of all of the mixtures 
was increased as a result of the addition of basic materials. The increases in yields 
were not, in all cases, significant. All physiologically neutral complete fertilizers 
produced more seed cotton than the physiologically acid standard. The value of 
the neutralizing material is shown by the fact that four of the same mixtures, but 
without limestone, produced significantly smaller yields than the standard. 

Tests of four nitrogen-carriers in a mature apple orchard at Martihsburg, 
West Virginia, R. H. Sudds (IV^st Virginia Sta. Bui. 315 {1944), pp. 23, Ulus. 5). 
—Chilean nitrate of soda, sulfate of ammonia, cyanamide, and urea were evaluated 
for an 8-yr. period in a commercial apple orchard of 25-yr.-old York Imperial apple 
trees located on Frankstown gravelly silt loam at the northern end of the Shenan¬ 
doah Valley. The basic rate of application of the nitrogen carriers was 7 lb. per tree 
per year of Chilean nitrate of soda or its nitrogen equivalent in one of the other 
materials. There were no significant differences in yields for the 8-yr. period 
between any of the four nitrogen carriers. The trunk circumferences*, which aver¬ 
aged almost the same for all of the four groups, at the start, were practically as 
close at the end. The effect of each nitrogen carrier on soil reaction is discussed 
briefly. 

Any of the four materials tested will serve as a satisfactory source of nitrogen 
in apple orchards in West Virginia, if certain precautions are observed: (1) Lime 
should be used as necessary with the two carriers, sulfate of ammonia and Uramon, 
which tend to increase soil acidity. (2) As a precautionary measure, cyanamide 
should be applied in the autumn, not in the spring, and distributed over the entire 
tree squares or triangles. While nitrate of soda would be expected to give a 
greater response in blossom-time applications, all of the materials were usually 
applied at least 2 weeks before bloom, so that the carriers with more slowly available 
nitrogen, such as sulfate of ammonia, Uramon, and C 3 ranamide, performed to equal 
advantage. 

Commercial fertilizers in Kentucky in 1943, J. D. Turner, H. R. Allen, and 
L. Gault {Kentucky Sta. Regulat, Ser. Bui. 38 {1944), pp. 55).—In addition to 



1945] 


AGRICULTURAL BOTANY 


343 


the regular fertilizer-control and sales statistics and analyses, this bulletin contains 
a discussion on the relation between soil fertility and quality of feeds grown. 

Fertilizers for Kentucky, 1944-45, P. E. Karraker (Kentucky Sta., A, Mvm. 
128 (1944), pp. T, illtis, 1). —A detailed presentation of fertilizer recommenda¬ 
tions for field crops. 

Commercial fertilizers, 1944, E. R. Tobey (Maine Sta, Off. Insp. 193 (1944), 
pp. 47-86). —Analytical data resulting from the 1944 inspection of commercial 
fertilizers are here recorded. 

AGRICULTURAL BOTANY 

American botany, 1873-1892: Decades of transition, A. D. Rodgers hi (Prince¬ 
ton, N. Princeton Univ. Press; London: Oxford Univ. Press, 1944, pp. 340-^, 
Ulus. 3). —“This book seeks to extend the boundaries of enterprise striving fore¬ 
most toward arriving at a truthful interpretation of the American scientific scene 
during two important decades of the last century, confined and limited, however, 
to . . . American botany.” 

[Studies in applied biology] (Utah Acad. Sci., Arts, and Letters, Proc., 19-20 
(1941-42 — 1942-43), pp. 3, 20-21, 23, 33-34, 49-53). —The following abstracts and 
papers are included: Preliminary Report—Potatoes as a Source of Lactic Acid 
by Fermentation, by K. R. Stevens and A. E. Western (pp. 3, 33-34) (Utah Expt. 
Sta.) ; Some Characteristics of the Seed Oil From Lepidium draha (White Top), 
by A. J. Johanson and C. W. Whitehead (pp. 20-21, 51-53) ; and The Joshua Tree 
Flower as a Source of Food, by A. M. Woodbury, M. Noall, C. H. Kinney, and 
J. Sugihara (pp. 23, 49-50). 

Studies in the mechanism of bacterial adaptation, D. S. Davies, C. N. Hinshel- 
wooD, and J. M. Pryce (Faraday Soc. Trans., 40 (1944), No. 9, pp. 397-419, Ulus. 
13). —The data from studies of the action of proflavine on Bacterium lactis aerogenes 
are interpreted by postulating that it interferes with the synthesis of the essential 
growth factor normally found in the filtrate, and that adaptation occurs by an 
expansion of the enzyme responsible for its production. The mechanism by which 
this expansion can occur—in a difficultly reversible manner-—is considered. The 
action of methylene blue generally resembled that of proflavine, adaptation to the 
dye occurring readily. Certain difterences in the effects of the two dyes are dis¬ 
cussed. Determination of the lag-age relationships indicated that this bacterium, 
when immunized by serial subculture in the presence of proflavine, is also immune 
to methylene blue; the reverse was also true. With certain exceptions noted, the 
action of crystal violet was similar to that of proflavine. Cells adapted to resist 
sulfonamide were not at all trained to proflavine. Proflavine immunity may be 
conferred on these celLs, but some of their sulfonamide immunity may be lost in 
the process. On the other hand, proflavine-trained cells may also acquire immunity 
to sulfonamide without losing it to proflavine. A simple working model of two 
coupled enzymes is presented to explain some of the salient facts of bacterial 
adaptation. Discussion of the assumptions on which it is* based and consideration 
of the resi)ects in which it is incomplete suggest further lines of investigation. 
Adaptation to proflavine did not occur during the lag phase but under optimum 
conditions became almost complete during the first few divisions taking place in 
the presence of the drug. Adaptation was retarded neither by increased acidity of 
the medium nor by accumulation of the lag-removing diffusible cell product, but 
conditions of growth Tavoring the formation of long snakelike cells seemed to 
cause retardation or even reversal. 

Effect of cancerogenic substances upon microbic cell, M. N. Meissel (Compi. 
Rend. (Dok.) Acad. Sci. U. R. S. S., n. ser., 42 (1944), No. 9, pp. 399^00) .—The: 
author tested the effects of benzpyrene, methylcholanthrene, and orthoaminoazo- 
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toluol on cultures of the yeasts— Saccharomycodes ludwigii, Saccitaromyces cere- 
visxcie, and 5. coreanus, as well as on certain sporulating and nonsporulating bac¬ 
teria. The alterations in morphology of vegetative cells and spores—many of them 
heritable—are briefly described. 

Cellulose-digesting bacteria in Amitermes [minimus—a wood-eating termite], 

R. E. Hungate (Jour. Bact., 48 (1944), No. 3, pp. 380-381 ).—An abstract. 

Measuring the growth of Azotobactcr, P. L. Gainey. (Kcmis. Expt. Sta.). 
(Jour. Bact., 48 (1944), No. 3, pp. 285-294, Ulus. 9 ).—The criteria for growth 
employed in studying this soil organism were increased in cell numbers, turbidity, 
volume of cells, and concentration of the medium and decrease in the energy 
sub.slratc present therein. During active cell proliferation, growth curves plotted 
from quantitative changes in the various criteria were of the same general form, 
indicating that during active growth phases in a growth cycle any one of the 
criteria gives a relative measure of growth. Following the period of active cell 
reproduction such curves may or may not show a positive correlation. Further¬ 
more, if a culture is placed under such conditions that cell proliferation is inhibited 
while other physiological activities can continue, marked increases in turbidity and 
concentration and marked decreases in the energy substrate (or of other nutri¬ 
tive constituents, notably NH 4 ) may take place unaccompanied by any increase in cell 
numbers. It is thus obvious that alterations in turbidity, and energy substrate 
cannot be relied upon alone as criteria of growth so long as the term is restricted 
to increases in cell numbers; typical “growth curves” were plotted from such data 
in the absence of any increase in cell numbers. Data are submitted as showing 
that even during the logarithmic growth phase, when curves plotted on the basis 
of the various criteria arc of the same general form, the quantitative relationship 
between cell numbers and other criteria (e. g., cell numbers/turbidity) may be .so 
variable that the growth rates of two strains of the same si)ecies of Asotobacter 
cannot be accurately compared by the indirect (turbidity) method, d'he informa¬ 
tion here presented suggests caution in applying unchecked indirect methods of mea¬ 
suring or comparing growth rates (increase in cell numbers) of bacteria cultures, 
unless the indirect method has been standardized for the r>articular culture and 
conditions under which it is to be used. 

Comparison of the morphology of Bacillus* megatherium with light and elec¬ 
tron microscopy, I. N. Dubin and D. G. Sharp (Jour. Bact., 48 (1944), No. 3, 
pp. 313-329, Ulus. 11). —Images in the electron micrographs indicatetl plainly the 
presence of an inner dense and an outer less dense substance of the bacterial cell; 
the latter was invisible in the light micrographs. This dissimilarity in appearance 
is said not to result from a difference in magnification but rather from a difference 
in light and electron optics. No significant differences in measurements of unstained 
air-dried bacteria were found by the two technics; measurements obtained by the 
Benian Congo red method, however, were less than those of the total bacterial 
substance as' seen in the electron micrographs, showing that Benian’s method fails 
to outline the whole bacterial cell. 

Contribution a T^tude botanique et biochimique des bact^ries du genre Bacillus 
(premier memoire): Valeur du test de rac6tylmethycarbinol pour la caractcrisa- 
tion des esp^ces [Value of the acetylmethylcarbinol test for characterizing 
species of the genus Bacillus], M. Lemotgne, B. Delaporte and M. Croson 
(Ann. Inst. Pasteur, 70 (1944), No. 3-4, pp. 65-79 ).—It is concluded that this test, 
rigorously standardized, may be of use in distinguishing members of the genus, but 
that its value is limited. 

New Zealand seaweed for agar manufacture, L. B. M6 ore (New Zeal. Jour. 

Sci. and TechnoL, 25 (1944), No. 5, Sect. B, pp. 183-209, Ulus. 16 ).—Following the 
uncertainty of supplies of agar from Japan after the outbreak of the war, investiga- 
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tions iu New Zealand established that Pterodadia litcida and P. ca^iilacea are avail¬ 
able there in promising quantities, that renewal after harvesting is satisfactory, and 
that agar of good quality can be made from them. The two species are described 
and the factory process in operation since July 1943 is outlined. Various further 
information is also presented regarding these and other seaweeds. 

Bacteriological tests on agar made from Australian seaweed^ H. L. Jensen 
(Bui. Imp. hut. [London], 42 (1944), No. 2, pp. 69-74). —It appeared from this 
study that, in general, agar from Australia seaweed can with projjer purification 
be obtained of a quality satisfactory for almost any bacteriological work except 
where it is essential that the medium be cooled to 45° C. or less before setting. In 
comparison with the Japanese product it has the advantage of a remarkably tough 
and elastic structure, making it very convenient for streaked i)lates; its disadvan¬ 
tages are also enumerated. 

Volatiles evolved by flowers and leaves as a source of nutriment for micro¬ 
organisms, N. G. Cholodny (Compt. Rend. (Dok.) Acad. Sci. U. R. S. S., n. 
.s'cr., 43 (1944), No. 2, pp. 71-74). —(3n the basis of experiments with emanations 
from the flowers of various i)lant.s the autlior concludes that these complex organic 
compounds may be utilized as nutrient sources—chiefly by ordinary bacteria but 
to a lesser degree by actinomycetes and fungi. 

Inhibition of bacterial growth by d-leucine, S. W. Fox, M. Fling, and G. N. 
Bollenrack. (Iowa Expt. Sta.). (Jour. Biol. Chem., 155 (1944), No. 2, pp. 
465-468). —Growth inhibition of a strain of Lactobacillus arabinosus by a d-amino 
acid isomer of a natural amino acid, /-leucine, required for growth of the same 
strain, was demonstrated. The significance of this finding with respect to the pep¬ 
tide antibiotics is discussed. 

The production of penicillinase by organisms of the subtilis group, £. S. 

Duthie (Brit. Jour. Expt. Pathol., 25 (1944), No. 3, pp. 96-100). —A stable extra¬ 
cellular penicillinase was produced in good quantity by these bacteria in liquid 
media when penicillin was added during or at the end of the growth phase. Methods 
of determining the enzyme activity and amounts required for routine culture media 
are described. 

Penicillin-like antibiotics from various species of moulds, H. W. Florey, 
N. G. Heatley, M. a. Jennings, and T. I. Williams (Nature \London], 154 
(1944), No. 3904, p. 268). —The authors report antibiotics produced by Penicillium 
fluorescens, P. rubens, P. avellaneum, P. baculatum, and P. turbatum. 

Enhanced production of penicillin in fluid medium containing cellophane, G. 
Shw'aktzman (Science, 100 (1944), No. 2600, pp. 390-392, Ulus. 2). —Gains in both 
rate of production and total yield of penicillin were obtained by this method. There 
was also a markedly stabilizing effect of cellophane on the H-ion concentration of 
abundantly growing cultures of Penicillium notatum during active production of 
penicillin—an important factor, since the sliarp rise in pH usually occurring tends 
to rapidly destroy the penicillin. 

Ergosterol from some species of Penicillium, C. J. Cavalijto (Science, 100 
(1944), No. 2598, p. 333). 

Additional records of aquatic Phycomycetes isolated from Mexican soils, L. 

Shanor. (Univ. Ill.). (Jour. Wash. Acad. Sci., 34 (1944), No. 10, pp. 3f0-333). 
—To date, five orders of aquatic members of this group are said to be represented 
among the fungi that have been collected in Mexico (14 references) ; this paper 
records other aquatic Phycomycetes isolated from Mexican soils, adding representa¬ 
tives of two more orders. The resume of species' includes collection data sub¬ 
mitted with the soil samples from which the i.solates were made. All but 3 of the 
14 species included have ajiparently not been reported previously from Mexico. 
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New or heretofore unreported species of the higher Ascomycetes from 
Colombia and Venezuela, C. G. Orejuela. (Cornell Univ.). {Mycologia, 36 
(1944)f No. 5, pp. 429-459). —^The author reports on 50 species—38 from Colombia 
and 14 from Venezuela, with 2 occurring in both countries; of these, 16 are new 
species, the others being heretofore unreported or recorded for the first time on 
new hosts or from new localities. 

Additions to the Uredinales of Venezuela, IV, F. D. Kern and H. W. 
Thurston, Jr. (Pa. Expt. Sta.). (Mycologia, 36 (1944), No. 5, pp. 503-517). — 
This report (E. S. R., 91, p. 20) adds 30 species to the Venezuelan rust list, bring¬ 
ing it to the present total of 292; new nomenclature occurs in 13 of the 30 added 
species. 

Mushrooms of the Great Lakes region: The fleshy, leathery, and woody fungi 
of Illinois, Indiana, Ohio, and the southern half of Wisconsin and of Michigan, 

V. O. Graham (Chicago Acad. Sci., Spec. Pub. No. 5 (1944), pp. 390-\-j Ulus. 866). 
—This manual includes keys to the genera and species belonging to the various 
families of the Ascomycetes and Basidiomycetes, a dictionary of terms, and an 
index to the genera and species treated in the descriptive text, which includes habi¬ 
tat data. The work was published under the joint auspices of the Chicago Academy 
of Sciences and the Chicago Natural History Museum. 

The discriminant function applied to spore measurements, W. D. Baten. 
(Mich. Expt. Sta.). (Mich. Acad. Sci., Arts, and Letters, Papers, 29 (1943), 
pp. 3~7). —This presents three methods of testing for significant differences between 
arithmetic averages of fungus spore measurements, particular emphasis being given 
to 99 percentage ellipses and the discriminant function. These methods indicate 
how two averages pertaining to one species may be compared with two similar 
averages pertaining to another. The discriminant function enables a comparison 
of several averages from one species with similar averages from another. 

Pollen frequency of Abies and Picea in peat: A correction on some published 
records from Indiana bogs and lakes, J. E. Potzger (Butler Univ. Bot. Studies, 
6 (1944), Papers 9-14, pp. 123-130). 

Taxonomy of the Liliaceae as based on phytoconstituents, E. P. Claus 
(Pa. Acad. Sci. Proc., 18 (1944), pp. 24-29). —The distribution of the genera of 
the lily family in each of three taxonomic systems was found to correspond favor¬ 
ably to the phytoconstituents of those genera. The taxonomy of this family as 
based on phytoconstituents apparently substantiates—in most instances—that based 
on morphological characteristics. 

A partial listing of the flora of Bedford County, Pennsylvania, T. H. Knepp 
(Pa. Acad. Sci. Proc., 18 (1944), pp. 29-32). 

Floral survey of the Camp Nawakwa region, Adams County, Pennsylvania, 
T. H. Knepp and W. S. Newcomer. (Cornell Univ. et al.). (Pa. Acad. Sci. 
Proc., 17 (1943), pp. 37-41). —A preliminary report, including listings of bryo- 
phytes, pteriodophytes, and spermatophytes. 

The vegetation of Round Island (Straits of Mackinac), Michigan, J. £. 
Potzger (Butler Univ. Bot. Studies, 6 (1944), Papers 9-14, pp. 116-122). — Data 
from an ecological survey of the forest on Round Island are presented. 

Inoculacidn de las semillas de leguminosas con bacterias radicicolas 
(Rhizobium leguminosarum Frank)—^primera communicacidn, J. Marcilla 
Arrazola, j. Aquirre Avmts , and J. M. Xandri Taguena ([Spain] Bol. Inst. 
Nac. Invest. Agron. No. 10 (1944), pp. 1-56; Fr., Eng., Ger. abs., pp. 53-55). —The 
authors present an annotated listing according to the ‘American system” of the 
species of plants for which each species of Rhizobium has been considered specific 
(E. S. R., 68, p. 755), and follow with details and results of inoculation tests on 
soybean and chickpea. 
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Pyrimidine nucleosides and nucleotides as growth factors for mutant strains 
of Neurospora, H. S. Loring and J. G. Pierce (Jour, Biol. Chetn., 153 (1944), No, 
1, pp. 61-69, Ulus. 2). —It is shown that when the pyrimidine compounds in yeast 
ribonucleic acid were used as supplements for two experimentally produced mutant 
strains' of Neurospora, normal mycelial growth and conidial production resulted. 
The nucleosides—-uridine and cystidine—and the nucleotides—^uridylic and cytidylic 
acids—were 10-60 times as active as the free pyrimidines—-uracil or orotic acid. 
Cytosine and thymine were inactive for one strain but provided for some growth 
in the other. The difference in availability of the free pyrimidines for growth of 
these two mutants, the production of a heterocaryon when they were allowed to 
fuse, and the tyi)es of segregations obtained after crosses with the normal wild 
type are believed consistent with the theory that pyrimidine synthesis in these fungi 
involve several reactions, each of which is controlled by a single gene. There are 
20 references. 

Contribuci6n al estudio de una levadura perteneciente al g6nero Saccharo- 
mycodes, capaz de fermentar mostos de una fuertemente sulfitados (mostos 
azufrados) sin previa desulfitacion [Contribution to the study of a yeast of the 
genus Saccharomycodes capable of fermenting musts of strongly sulfited grapes 
(sulfured musts) without previous desulfitation], J. MARaLLA Arrazola and 
E. Feduchy Marino ([Spain] Bol. Inst. Nac. Invest, Agron. No. 10 (1944), pp. 
293-296). 

A comparative study of the development of amylases in germinating cereals, 
E. Kneen. (Nebr. Expt. Sta.). (Cereal Chenu, 21 (1944), No. 4, pp. 304-314).— 
Beta-amylase was found in relatively large amounts in ungerminated barley, wheat, 
and rye and in much less quantity in oats; the method used was not sensitive 
enough to detect it in ungerminated corn, sorghum, or rice. Of the total (papain- 
extractable) amylase, one-third to one-half was readily extracted by a dilute calcium 
acetate solution. All the ungerminated samples had a-amylase activity, but in rela¬ 
tively minor degree. Germination of the cereals in all cases led to a pronounced 
increase in a-amylase activity. The ^-amylase of barley, wheat, and rye became 
more readily extractable; its activity in germinated rice, though low, could be evalu¬ 
ated, but the levels in germinated oats, corn, and sorghum were below the sensitivity 
of the customary methods. The small quantity of y8-amylase in oats largely 
disapiieared during germination. When “absolute” changes in amylase activities 
were calculated for all the samples, it became apparent that with barley, wheat, 
and rye, a marked loss of /S-amylase occurred during germination. Temperatures 
normally considered desirable for malting wheat inhibited sorghum germination; 
the significance of this relationship in a comparison of amylase development during 
germination of different cereals is pointed out. Industrially, the availability of 
cereal preparations having almost any desired combination of a- and /3-amylase may 
have some significance; e. g., a malt with high a-amylase activity and practical 
freedom from /S-amylase could be prepared from sorghum and one with both 
a- and ^-amylase from barley; the ungerminated barley itself provides a source 
of /9-amylase relatively free of the a form. There are 21 references. 

Age variations in the colloid-chemical properties of protoplasm of vegetable 
cells.—II, Variations in permeability and viscosity in the leaf cells of broad- 
beans and oats, N. A. Maximov and L. V. Mozhaeva (Compt. Rend. (Dok.) 
Acad. Set. U. R. S. S., n. ser., 42 (1944), No. 6, pp. 277-280 ).— In these experiments 
with oats and Vicia faba the ageing process in the cells was characterized first by 
a reduction and later by an increase in protoplasmic permeability and by an irre¬ 
versible increase in viscosity. Preceding the formation of new organs (leaves in 
this study) there was a sharply pronounced rejuvenation of the protoplasm, its 
permeability and viscosity both being restored to the levels attained by preceding 
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organs at initiation of development. Similar age variations were found between 
the younger and older parts of single oats leaves. These results agree well with 
the cyclic theory of ageing and rejuvenation during ontogeny which had been 
advanced on a morphological basis. These findings with leaves of oats and broad- 
bean confirmed the author’s previous results with onion scales and the leaves of 
cabbage heads. The mechanisms and physiological implications are briefly discussed. 

O desenvolvimento da espiga nas primeiras idades, como processo de distin$&o 
de formas de inverno e formas e primavera, na cevada [Earliest stages in the 
development of the barley spike in winter and summer varieties], J. Marques 
DE Almeida (Agron. Lusitana, 4 {1942), No. 3, pp. 223-230, Ulus. 1; Ger. ahs., 
p. 229). —The author investigated the influence of temperature on the germination 
behavior of barley as* exhibited in the earliest developmental stages of the spike, 
using two winter and two summer varieties. Immediately after a 15-day germination 
the experimental plants were exix)sed to a temperature of 1® C., whereupon obser¬ 
vations of the growing point and rudimentary spike revealed that an acceleration 
of development followed such treatment in the winter varieties, whereas the reverse 
behavior resulted in the summer varieties. The winter and summer varieties of 
barley can thus be easily distinguisherl and handled accordingly. 

A consideration of the factors controlling the opening of buds in the cacao 
tree (Theobroma cacao), E. C. Humphries {Ann. Bot. [London], n. ser., 8 
{1944), No. 30-31, pp. 259-267, Ulus. 3). —Factors influencing the breaking of the 
rest period (flushing) of buds were investigated over a 2-yr. i)eriod. A close 
relationship of flushing frequency with maximum shade temperatures was found, 
but none with minimum temperatures, day length, hours of sunshine per day, soil 
moisture or temi)erature, or rainfall. The minimum resting period for a cacao 
bud proved to he about 7 weeks. 

The scope, technique, and interpretation of the results of experiments on 
absorption of salts by storage tissue: A reply to criticism, W. Stiles and A. D. 
Skelding {Ami. Bot. [London], n. ser., 8 {1944), No. 30-31, pp. 149-156). —This 
is a reply to a recent criticism, by Steward and Berry (E. S. R., 90, p. 601), of 
certain statements in a jiaper on salt absorption by plant cells, by the present authors 
(E. S. R., 83, p. 7d8). 

Investigations on the salt resistance of cotton ftrans. title], V. A. Novikov 
{Isv, Akad. Ncmk S. S. S. R. {Bui. Acad. .Sci. U. R. S. S.), Ser. Biol., 1943, No. 6, 
pp. 307-331, Ulus. 9; Russ, text; Eng. abs., pp. 330-331). —Cotton plants grown on 
saline soil became more succulent with increa.ses in salinity of the soil; the initiation 
of budding and flowering was not percei>tibly affected, though increases in salinity 
were followed by a marked dropping off of the buds and bolls. As the yields de¬ 
creased with increases in osmotic concentrations of the soil solution, the salt con¬ 
tents of the plants increased in almost direct relation thereto. Increases in the 
dropping of the buds and bolls with soil salinity were correlated directly with 
accumulations of salts in these organs and in the leaves. The numbers of buds 
and bolls formed and the size of the latter decreased with the salinity. Salt resis¬ 
tance differed with the developmental stages; when cotton is grown in saline soils 
there should not be an excess of salts at the time the seeds are germinating. The 
salt resistance was tested for 50 varieties* belonging to Gossypimn hirsutum, G. 
herbaceurn, G. neglectum, and G. barbadense, a variety of the last exhibiting excep¬ 
tional resistance. Of the 8 Asiatic cottons tested, 7 proved very resistant; of the 
4 Indian cottons, 1; of the 37 American cottons, 7. The sensitivity of cotton during 
germination is due to the fact that germinating seeds have a low osmotic activity; 
mature plants readily withstood a salinity of as much as 0.5-1 percent of the dry 
constituents of the soil. Varieties most resistant during germination also proved 
most so in other developmental stages. Salt-resistant varieties possessed a high 
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suction force and a low ability to absorb salts. Boric acid lowered the absorption 
of salts; by moistening seeds in a 0.4-0.7 percent solution of boric acid their salt 
resistance was increased. 

Nitrogenous food as a factor increasing the rate of flowering and fruiting in 
plants, M. C. Cajlachjan (Compt. Reitd. (Dok.) Acad. Sci. U. R. S. S., n. ser., 
43 (1944), No. 2, pp. 75-79, Ulus. 2). —In sand-nutrient solution cultures, a diet 
rich in nitrogen inhibited flowering and fruiting in mustard and oats, sf)eeded them 
up in perilla, millet, lupine, and lettuce, and had no apparent influence on the rate 
of these processes in buckwheat, soybean, and hemp. It is thus concluded that— 
contrary to the generally adopted idea that an increase in the N supply prevents 
all plants from entering the flowering and fruiting phase—there are a number for 
which N should be considered stimulatory to these processes. With respect to 
photoperiod, a diet rich in N stimulated the growth of long-day plants (lupine, 
lettuce), but failed to affect the development not only of day-neutral but also of 
short-day (soybean, hemp) plants. A simultaneous resi>onse of plants to light 
conditions as well as to tlieir nutrients—particularly N—is believed a more com¬ 
plicated phenomenon, requiring further experimental analysis. 

Contribuciones al estudio de plantas medicinales productoras de alcaloides 
[Contributions to the study of drug plants yielding alkaloids], M. Madueno Box 
([vS'/>ain] Bol. Inst. Nac. Impest. Agron. No. 10 (1944), pp. 137-176; Fr., Eng., Ger. 
abs., pp. 172-173). —Following a listing of numerous plant species yielding alkaloids, 
the author presents details of his comparative study of Atropa belladona and A. 
baetica. The latter gave a less satisfactory alkaloid yield than the former but was 
easier to transplant, though having a lower germinability. The actual amount of 
alkaloid produced by A. baetica was slightly greater but that from A. belladona was 
more ix)tent. Various tests indicated that both quality and quantity of the leaves 
of Datura stramonium are increased by irrigation, elimination of the flowers, and 
addition of (NH 4 ) 2 S 04 to the soil. 

Catalysts of activity of isolated chloroplasts, E. A. Boychenko (Compt. Rend. 
(Dok.) Acad. Sci U. R. S. S., n. ser., 42 (1944), No. 8, pp. 345-347).—On the 
basis of experiments with isolated chloroplasts of white clover, it is considered 
that the active forms of reducing sugars are catalysts of photosynthesis in green 
plants. 

Le chondriome vegetal et son evolution, A. Goncaives da Cuneia (Broteria, 
13 (1944), No. 2-3, pp. 49-72 ).—This is a comprehensive review of investigations 
on the chondriome (over five pages of references). 

Variagoes cromosdmicas estruturais induzidas pela centrifugagao [Structural 
variations in chromosomes induced by centrifuging], A. Camara (Agron. 
Lusitana, 4 (1942), No, 3, pp. 199-211, Ulus. 8; Eng. abs., p. 210 ).—When mitotic 
chromosomes of Triticum monococcum i/ulgare were subjected to centrifuging, 
structural variations in the chromosomes followed. The numbers of breaks were 
highest during the first 12 hr. after treatment, after which they decreased sharply. 
The existence of zones of higher susceptibility to breaking due to centrifuging was 
not demonstrated. Fusing of chromosomes did not follow immediately on produc¬ 
tion of the breaks. 

The cytology of Salix in relation to its taxonomy, J. Wilkinson (Ann. Bot. 
[London], n. ser., 8 (1944), No. 30-31, pp. 269-284, Ulus. 26 ).—The chief object of 
this study was to gather further information on the karyology of the willows and 
to discover in how far this elucidates’ the phylogeny of the genus. Several new 
chromosome numbers are recorded on both base numbers (19 and 22). Further 
instances were discovered of polyploidy within the species unaccompanied by sys¬ 
tematic differences. Certain small but critical differences were detected between 
the chromosome complements of .synandrous willows and those of other groups; 
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these involved satellite number and number of chromosomes with secondary con¬ 
strictions. The cytological evidence supported the view held by workers in other 
fields that the Synandrae are the most recent of the willows. Nucleolar number 
failed to correspond with degree of polyploidy in the Salices. Differential and 
neutral amphiplasty occurred in first-generation hybrids* of Saiix. The extent »to 
which neutral amphiplasty is manifest apparently depends on the degree of separa¬ 
tion of the species on a widely accepted systematic scheme such as that of 
Andersson. Amphiplastic effects apiiear not to be transmitted to the second hybrid 
generation. 

Nota sobre o numero de cromosomas da **Betula celtiberica*’ Rothm. et 
Vase. [Note on the number of chromosomes of B. celtiberica], D. de 

Castro (Broteria, 13 (1944), No. 2-3, pp. 73-74, Ulus. 1). 

Elementos para o estudo citologico do g6nero Lupinus [Cytological study 
of the genus Lupinus], N. Malheiros (Agron, Lusitma, 4 (1942), No. 3, pp. 
231-236, Ulus. 6; Eng. abs., p. 236 ).—^^The author's chromosome counts in Lupinus 
spp. are compared with data from other investigators (five references). 

A method for recording and analyzing variations of internode pattern, £. 
Anderson (Ann. Missouri Bot. Card., 31 (1944), No. 3, pp. 241-247, Ulus. 5 ).— 
Systematists who are at the same time good field naturalists commonly recognize 
closely related plant species, even at a distance, through their peculiarities of habit, 
which are often more reliable than any single characteristic; habit, however, is 
difficult to convey to others or to phrase concisely for keys or technical descriptions. 
It is based on the size, shape, positions*, and textures of leaves and on the intemode 
patterns of the vegetative shoot and inflorescence. This paper offers means for 
analyzing variation in the internode patterns. 

Sobre o desenvolvimento de exostoses e a emissao de raizes nos caules das 
plantas novas de Olea europaea L. [The development of exostoses and ad¬ 
ventitious roots on the stems of young olive trees], A. Rodrigues and F. Jos^: 
DE Almeida (Agron. Lusitema, 4 (1942), No. 3, pp. 237-265, Ulus. 20; Eng. abs., 
pp. 262-263). —This paper deals with an investigation of the primary and secondary 
structures of olive branches undertaken to elucidate the origin of swellings on the 
roots and stems of olive trees; the results are discussed and illustrated in some 
detail in comparison with similar phenomena in other plants. The same causes 
leading to increased growth and production of adventitious buds and exostoses at 
the nodes close to the leaves were also found to favor differentiation of roots under 
favorable environal conditions. In young stems the roots arose either almost always 
at the node, close to the leaf and branch gaps and from the cambium connected 
with the more highly developed medullary rays, or on a plane at right angles to 
that of the opposite leaves and from medullary rays between two groups of vessels 
belonging to the vascular bundle of the upi)er leaf. When woody stems were 
earthed up under favorable moisture conditions, roots arose from the excrescences 
and also through the lenticels along the branch. On the older branches the differ¬ 
entiation of roots occurs only from the excrescences or the cordlike growths which 
have intense cambial activity. 

'Experimentos sobre partenocarpia.—I, Solanaceas y Cucurbitliceas [Experi¬ 
ments on parthenocarpy.—I, Solanaceae and Cucurbitaceae], L. M. Russek 
(Cieneia [Mexico], 5 (1944), No. 1-3, pp. 34-36, Ulus. 2). 

GENETICS 

Study of fine chromosome structure under enzyme treatment, S. L. Frolova 
(Jour. Hered., 35 (1944), No. 8, pp. 235-246, Ulus. 6). —A discussion of the litera¬ 
ture (19 references) and of the results of the author's studies of chromosome struc¬ 
ture and chemistry in both plant (Vida faba) and animal (Drosophila, Chiranomus, 
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grasshopper) fields. Nuclease and pepsin were the enzymes used in treating thv 
chromosome material. 

The antipodal in relation to abnormal endosperm behavior in Hordeum . 
jubatum X Secale cereale hybrid seeds, R. A. Brink and D. C. Cooper. (Wis. 

Expt. Sta.). (Genetics, 29 (1944), No. 4, pp. 391-406, Ulus. 12). —Abnormal 
chromosome distribution characteristic of hybrid endosperm in H. jubatum X S. 
cereale seeds was shaven to be associated with a radically altered behavior of antip- 
odals which are prominently developed in the female gametophyte in a position 
athwart the nutrient stream. Their cells and nuclei are normally stimulated to a 
marked hypertrophy at fertilization. Antipodals appear to function in secretion of 
substances necessary for endosperm growth up to about 28 hr., after which they 
decline rapidly. Measurements of volume show that S. cereale sperm, on entering 
the H. jubatum embryo sac, exert only a feeble stimulus on antipodals. Cytoplasm 
remains dense, and only a limited and irregular enlargement of nuclei occurs. The 
triple fusion hybrid nucleus nevertheless enters uix)n division promptly, and early 
endosi>erm development proceeds in association with the weakly functioning 
antipodals. 

The hybrid endosperm nuclei under these conditions may fail to receive through 
antipodals all materials needed for growth and reproduction, and starvation is re¬ 
flected in gross mitotic disturbances eventually so impairing the endosperm that its 
development is arrested and the entire seed breaks down. Time relations between 
stimulation of antipodals and division of the primary nucleus (often abnormal) 
are such that the latter event could be conditioned by subnormal secretory activity 
of antipodal tissue. Confirmation of this explanation of collapse in H. jubatum X 
S\ cereale seeds was noted in a similar sequence of changes leading to early seed 
failure following fertilization of common barley (H. vulgare) by rye. 

Character, field performance, and commercial production of waxy corn, T. A. 
Kiesselbach. (Nebr. Expt. Sta.). (Jour. Amer. Soc. Agron., 36 (1944), No. 8, 
pp. 668-682, Ulus. 1). —Field performance tests in eastern Nebraska, 1941-43, were 
made of several waxy corns having commercial possibilities in comparison with 
Iowa 939 and U. S. 13 standard Corn Belt hybrids and Reid Yellow Dent. lowax 
1 (formerly Waxy Iowa 939) proved most productive and possessed superior vege¬ 
tative characteristics, 1942-43. lowax !• averaged about 4 percent less than Iowa 
939 and 15 percent less U. S. 13 and might be grown to advantage where Iowa 939 
is grown extensively because of special adaptation. Promiscuous production of 
waxy corn and its admixture with nonwaxy corn evidently should be avoided, best 
through strict contract production involving isolation from other corn. 

In plats subject to extensive outcrossing with unrelated pollen of both waxy and 
nonwaxy corn, o-utcrossed nonwaxy kernels of Nebraska Waxy and lowax 1 were 
3.9 and 2.8 percent heavier, respectively, than waxy kernels on the same ears. 
Significant differences were not found in yield per acre from white and yellow 
waxy segregates, or waxy and nonwaxy segregates, or in seedling emergence or 
vegetative habits. Observation that the waxy character may result in about 3 per¬ 
cent less translocation from stalk to grain suggested that two hybrids, identical 
in all genes except waxy, would differ about 3 percent in yield of grain per acre, 
which may account largely for the lower yield of lowax 1 compared with Iowa 939. 
Subjecting waxy corn to outcrossing by nonwaxy pollen in variety tests may result 
in a maximum error of about 3 percent in acre-yield determination, the amount 
depending upon proportion of outcrossed kernels. Further tests confirmed earlier 
findings on differential fertilization, there being a deficiency of about 1 percent in 
total expected number of waxy kernels. 

The inheritance of flower fragrance and other characters in rice, N. E. Jodon. 
(U. S. D. A. coop. La. Expt. Sta.). (Jour. Amer. Soc. Agron., 36 (1944), No. 
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’).—Flower fragrance found in C. T. 3794, a rice variety introduced 
'pines, is characterized by a light but distinct sweet violetlike odor 
\ which is distinct from the odor or flavor of scented rice and ap- 
occur in the grain. In the crosses C. 1. 3794 X Fortuna and C. I. 
igrance apparently is inherited as a single factor dominant, inde¬ 
pubescence, straw color, Cerospora resistance, purple color of inner 
-*ies, purple color of outer glumes, and maturity. The latter characters were 
also inherited independently of one another. 

The inheritance of reaction of Turkey-Florence-l X Oro-1 to race 11 of 
Tilletia tritici, O. A. V(x;el, C. E. Classen, and E. F. Gaines. (Wash. Expt. 
Sta. coop. U. S. D. A.). {Jour. Amer. Soc. Agron., 36 (1944), No. 6, f>f>. 473-479). 
—Three crosses, consisting of the three possible combinations of Oro-1, Turkey- 
Florence-l, and Scl. 9 of Oro X Turkey-Florence, were studied for the inheritance 
of reaction to this race of the bunt fungus. The Fi, Fz, and Fa of all 3 crosses 
and 6 randomly selected Fi families of Turkey-P'lorence-l X Oro-1 were tested for 
reaction during 1940 under identical environal conditions; 5 additional Fi families 
were tested in 1941. At least three factors, two major and one minor, appeared 
to account for the segregation of reaction in Turkey-Florence-l X Oro-1. Oro-1, 
the most resistant ])arent, carried the two major dominant factors; Turkey- 
Florence-l carried the minor dominant factor for resistance. Segregation of the 
crosses of Sel, 9 with Oro-1 and Turkey-Floreiice-l indicated that Sel. 9 carries one 
of the two major factors of Oro-1 and the minor factor of Turkey-Florence-l. 
Three of the 11 randomly chosen Fi families appeared to have come from homozygous 
genotypes; one like Oro-1, the other like Turkey-Florence-l, and the third api^eared 
to have all three factors of the two parents. Each of 7 Fi families appeared to have 
come from a different heterozygous genotyi)e—one segregating for three factors, 
three for two factors, and three for one factor. One Fi family appeared to have 
come either from a genotype segregating from one factor or from a mixture of 
two genotypes, each segregating for one factor. The presence of the new race, 
T-13, in the T-11 inoculum did not appear to alter the so-called T-11 reactions 
sufficiently to be noticeable. 

Production of amphidiploids of Triticum orientale X Triticum timopheevi 
by colchicine treatment, A. R. Zhebrak (Compt. Rend. (Dok.) Acad. Set. U. R. 
S. S., n. ser., 42 (1944), No. 8, pp. 352-354, Ulus. 1). 

Variation and inheritance of certain characters of brome grass, Bromus 
inermis Leyss, Y. S. Tsiang. (Minn. Expt. Sta.). (Jour. Amer. Soc. Agron., 
36 (1944), No. 6, pp. 508-522). —Highly significant differences in reaction to leaf 
si>ot (Selenophoma bromigena) v/ere found between clonal lines of bromegrass and 
also between their l-yr.-selfed progenies; r values of +0.63 and +0.66 were ob¬ 
tained for reaction to leaf spot of l-yr.-selfed progenies and their parental clonal 
lines with the Parkland and creeping types, respectively. Many l-yr.-selfed lines 
proved superior in leaf spot resistance to the commercial variety of their respective 
type. Significant differences with few exceptions were found within each group for 
all the characters studied. A number of selfed lines equaled or surpassed the com¬ 
mercial variety for each character. Yield of hay, basal diameter, vigor of recovery, 
and leaf width were found to be inherited, as selfed progenies were highly cor¬ 
related with their parental clonal lines. Differences for heat and drought resistance 
were found among clonal lines of both types and also among their selfed progenies. 
Heritable variations in p carotene content were found in creeping bromegrass as 
indicated by an r value of +0.76 obtained for parental clonal lines and selfed pro¬ 
genies. Significant differences were found for contents of Mg and K between 36 
clonal lines. Interrelationships of plant characters were studied with clonal lines 
of both types of bromegrass, and important relationships were summarized. Treat- 
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ment of panicles with hot water at either 47® C. for 3 min. or 4S® for 1 min. was 
a relatively satisfactory method of bulk emasculation. 

Hybrids between Napier grass and cattail millet, G. W. Burton. (U. S. 
D. A. and Ga. Coastal Plain and Ga. Expt. Stas.). {Jour, Hered., 35 {1944)^ No, 
8, pp. 226-232, Ulus. 5).—Of 134 Fi of Napier grass {Pennisetum purpureum) 
X cattail millet {P. glaucum) grown to maturity, 49 were chlorophyll deficient, 
al)Out one-tenth the size of the green hybrids, and produced heads with a very high 
percentage of sterile florets. The green hybrids resembled Napier grass, and many 
outyielded it materially. Eight green hybrids branched more profusely at the 
nodes than Napier grass and others, like cattail millet, branched very little. Heads 
of green hybrids produced stigmas and shriveled anthers failing to dehisce and shed 
pollen. All hybrids were highly sterile. Forty percent of the hybrids, including 
practically all of the yellow ones, were killed by a minimum temperature of 15° F. 
Most surviving hybrids were less vigorous early in the spring and produced fewer 
shoots than Napier grass, evidence of winter injury. Cytologlcal examination of 
root tii)s of several hybrids revealed that all possessed 21 somatic chromosomes, 
the combined reduced numbers of the two parents. Identity of the Napier {2n=2S) 
and cattail millet (2n=14) chromosomes in the equatorial plates of the hybrids 
was readily established. Five of the best hybrids, apparently of considerable econ¬ 
omic value, were sent to several tropical countries for evaluation. 

Analysis of variation in Panicum virgatnm, E. L. Nielsen. (Ark. and Wis. 
Expt. Stas, and U. S. D. A.). {Jour. Agr. Res. [U. 5*.], 69 {1944), No. 8, pp. 
327-353, Ulus. 12). —Chromosome numbers were determined in 59 races of switch- 
grass {P. virgatum) derived from seed and clonal stocks taken from a wide area, 
mainly in the Great Plains. A polyploid series of 18, 36, 54, 72, 90, and 108 somatic 
chromosomes was sho-svii. No regional segregation of races of the species uix>n the 
basis of chromosome number was apparent. 

Of the 59 races, 28 were compared statistically for 15 quantitative characters. In 
7,328 comparisons between characters of all races of different chromosome numbers, 
66.3 percent indicated differences exceeding the 1-i^rcent level of significaiice to 
occur between those characters, while the 1,175 comparisons between characters of 
isolates of the same chromosome number indicated that 58.6 percent of the characters 
differed to a highly significant degree. When diploid, tetaploid, octoploid, and deca- 
ploid races from Chippewa Falls, Wis., were considered separately in the same man¬ 
ner, 61.7 percent of 412 comparisons among races of different chromosome numbers 
differed by a significant amount, and 53.7 percent of 54 comnarisons between races 
of the same chromosome number differed significantly. 

A significant positive regression was ascertained between aerial vegetative organs 
and plant height, but there was no relationship between plant height and lengths of 
spikelets and car 3 opses, length of internodes and diameters of nodes of rhizomes, or 
diameters of nuclei of root tips. Length of panicle was significantly related with its 
lowermost branch, but not significantly with lengths of spikelets and caryopses. Nor¬ 
mal frequency distribution curves, calculated for each of 15 characters in four races 
of different chromosome complexes, and placed upon a common base line representing 
100 percent of variation in that particular character, indicated that wide differences 
separate certain lines for some cliaractcrs, whereas for other characters they overlap 
or may be entirely inseparable. Alternative procedures usable in systematic consid¬ 
eration of races of grass species are considered. 

The genetics of blackarm resistance.—IV, Gossypium punctatum (Sch. & 
Thon.) crosses, R. L. Knight {Jour. Genet,, 46 {1944), No. 1, pp, 1-27, Ulus. 
9). —Preceding contributions have described a technic for infecting cotton plants 
with Bacterium malvacearum and a system of grading blackarm resistance and 
shown that resistance of tlie American Upland strain Uganda B 31 is due to two 
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dominant cumulative factors, Bi and and have classified 160 varieties and 
strains of cotton on the basis of blackarm resistance and described the type of 
resistance inheritance obtaining in certain American crosses.* In the present install¬ 
ment it is shown that BAR 3—a strain of G. punctatum showing grade 1-2 resis¬ 
tance (0 = immunity and 12 full susceptibility)—contains two linked blackarm 
resistance genes Ba and Bs, Ba being the gene for resistance in hirsutum varieties 
and Ba a new semidominant factor conferring grade 7.1-8 .1 resistance on Sakel 
(G. barhadense) when heterozygous and grade 4.1-7.1 when homozygous. Neither 
minor nor modifying factors in BAR 3 are sufficiently strong to have any marked 
effect. Ba and Ba are additive, BabsBaba and BaBsBaba plants showed resistance of 
about grade 4. BabaBaBa and B 2 B 2 B 3 B 3 plants showed grade 3 resistance when the 
factors were transferred to a Sakel genotype. Ba and Bi (the latter derived from 
Uganda B 31) also showed marked additive effect, BiBiBaba and Bibil^abs Sakel 
jilants i)ossessing grade 4-6 resistance. 

Factors Ba and B ,3 are linked and showed 32.4 percent cross-overs in the first four 
backcrosses, with a resistant : suscejitible ratio of 1.96 : 1 against a 3 : 1 dihybrid 
expectation. The straight Fa and Fa of early backcrosses gave good approximation 
to the 7.8 : 1 ratio expected with 32.4 percent cross-over, except that some families 
in the straight Fa showed the repulsion ratio, l^ater backcrosses and later back- 
cross Fa showed a loss of linkage attributed to replacement of the punciatum seg¬ 
ment of chromosome between Ba and Bs by barbadense, thus permitting greater 
freedom of crossing over and making the recombination value approach 50 percent. 
The resistance of Gambia Native, another punctatum strain, is also due to Ba and 
Bs, but Gambia possesses, in addition, a number of minor factors, and crosses be¬ 
tween Gambia and Sakel showed blending inheritance in Fs. Both resistant and 
susceptible strains of Hindi Weed cotton occur. Resistant selections contained Ik- 
unaccompanied by weak factors; Ba in the Hindi genotype produced a slightly 
heightened resistance attributed to modifying factors. Darfur Local, a cultivated 
punctatum from the western Sudan, was heterogeneous for resistance but gave evi¬ 
dence of the presence of Ba and, assumedly, also of Ba. Kadugli Local, a semi¬ 
wild punciatum from Sudan, showed marked (grade 4) resistance, but no genetical 
analysis has yet been made. 

De mogelijkheid van de kruising Solanum tuberosum 9 X S. chacoense 

C. Kapenga {Genetica ['s Gravenhage.], 23 {1943), No. 5-6, pp. 53/-538, Ulus. 1: 
Eng., Ger. abs., p, 538). —Report of a successful cross (1941) : .S', tuberosum 9 and 
S. chacoense S , using the varieties Roode Star and Epicure as mother plants. 

A comparison of Sweet Spanish hybrids with commercial Sweet Spanish 
onion strains, A. M. Binkley and H. A. Jones. (Colo. Expt. Sta. coop. U. S. 

D. A.). (Amer. Soc. Hort. Sci. Proc., 44 {1944), pp. 485-487, Ulus. 1). —A number 
of lines have been isolated in both the Utah Sweet Spanish and Colorado No. 6 onions 
that produce 100 percent male-sterile progenies. The male-sterile lines are being 
crossed with desirable male-fertile lines to produce desirable hybrids. Comparative 
yield tests of certain new hybrids and commercial varieties showed most of the 
hybrids to be in the same, yield classes as their commercial parent. One hybrid, No. 
153, gave a significantly higher yield. Further improvements are expected when a 
large number of inbred lines are available for crossing. 

Studies in the genetics of the onion (Allium cepa L.), H. A. Jones, A. E. 
Clarke, 4nd F. J. Stevenson. (U. S. D. A.). {Amer. Soc. Horl. Sci. Proc., 44 
{1944), pp. 479-484). —The following recessives observed in onion crosses are 
described: Albino seedling; yellow seedling, linked with glossy; yellow seedling; 
not linked with glossy; pale green seedling; virescent seedling; glossy foliage; ex- 

ijour. Genet., 38 (1939), No. 1-2, pp. 133-159, illus. 9. 

*Jour. Genet., 41 (1941), No. 2-3, pp. 391—409, illus. 3. 
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posed anther; and yellov/ anther. The authors suggest that there may be at least 
two pairs of genes either of which may produce the yellow chlorophyll deficiency, 
since in some crosses the yellow seedling lethal is linked with glossy, whereas in other 
crosses it is independent. Pale green is also linked with a yellow lethal. 

A male and female sterile variant in squash, Cucurbita maxima, Duchesne, 
A. E. Hutchins. (Minn. Expt. Sta.). (Amer. Soc. Hort. 3ci. Proc., 44 (1944), 
pp. 494-496, Ulus. 2). —The distinguishing features fruiting behaviour and inherit¬ 
ance of a male and female sterile variant as observed in an F# line of a cross between 
inbred lines of Greengold and Banana squashes are discussed. In the Fs line the 
variant was readily distinguished in the field by the abnormal api')€arance of the male 
blossoms, which had small stiff petals which were ruffled at the tips when closed. 
Their color when fully opened was whitish-yellow rather than the normal bright yel¬ 
low. Segregations observed in the F 3 line and in F 4 lines from normal appearing 
Fa segregations were such as to indicate that the differences between normal and 
variant plants were conditioned by a single genic factor. 

The inheritance of certain characters in a cross of two American species 
of Lactuca, T. W. Whitaker. (U. S. D. A.). (Bui Torrey Bot. Club, 71 (1944), 
No. 4, pp. 247-255, Ulus. 6). —Successful crosses were made between L. canadensis 
and L. graniinifolici. Both of these species of lettuce had 17 pairs of chromosomes. 
The progeny were as fertile as cither parent. Observations on the manner of inheri¬ 
tance of three distinctive characters, pollen color, leaf lobing, and growth habit, 
showed all to be dependent on single gene differences. The capacity of the two 
species to maintain themselves as separate entities in nature when their ranges over¬ 
lap is ascribed to difference in time of blooming. 

Inheritance studies of flower color in periwinkle, W. S. Flory, Jr. (Tex. 
I''xpt.' Sta.). (Amer. Soc. Hort. Set. Proc., 44 (1944), pp. 525-526). —The Mada¬ 
gascar periwinkle is one of the most heat and drought resistant of flowering annuals 
grown in Texas. Since the comparatively few colors are a definite limitation, a 
study was made of color inheritance with a view to obtaining genetic information 
and new forms. The data indicated that two pairs of factors are concerned in flower 
color, one (designated as IF) determining pink petal color but capable of expression 
only in the presence of a second factor R, a gene responsible for red eye color. Red 
pigmentation in the stems is associated with flower color. Red color is present in 
stems of all pink-flowered plants and also to a lesser extent in all white red-eyed 
plants. Such pigmentation was not present in stems of white-flowered plants. 

Chromosome numbers in Vaccinium and related groups, G. M. D arrow, 
W. H. Camp, H. E. Fischer, and H. Dermen. (U. S. D. A. et. al.). (Bui. Torrey 
Bot. Club, 71 (1944), No. 5, pp. 498-506). —Early difficulties in crossing certain 
types of blueberries were traced to differences in chromosome numbers. Micro¬ 
scopic studies showed the Vaccinium group to be extremely variable. Morphologi¬ 
cally some of the diploid blueberry species are so different that it would almost 
appear that there was more than one line of descent or at least that divergence 
began in very early times. The results of the cytological examinations are set forth 
in tabular form with brief notes as to t 3 q)e of plants, source of material, etc. A 
list is also presented of all species of cranberry, Oxycoccus. The American species 
O. macrocarpus and O. ovalifolius have 24 and 48 somatic chromosomes. quad- 
ripetalus collected in Maine had 48 somatic chromosomes. The results of the study 
should be helpful in breeding studies to develop improved varieties. 

A preliminary consideration of the biosystematy of Oxycoccus, W. H. Camp 
(Bui. Torrey Bot. Club, 71 (1944), No. 4, pp. 426-427). —The cranberry, a group 
of the Vaccinium family and recognized generally as the genus Oxycoccus, occurs 
as diploids, tetraploids, and hexaploids. There is a southern diploid species, 0. ma¬ 
crocarpus and a northern diploid species, O. microcarpus. There is a third group es- 



EXPERIMENT STATION RECORD 


tVol. 92 


356 


sentially circumboreal in distribution and known as 0. qmdripetalus. Isolated, ster¬ 
ile hexaploid plants have been observed in Europe, presumably as derivatives from 
the tetraploid. 

Polarized segregation in an ascomycete, D. G. Catcheside (Ann. Bot. 

[London], n. ser., 8 (1944), No. 30-31, pp. 119-130, Ulus. 3). —In the fungus 
Bombardia lunata there are two mutants—rubiginosa and lactea—which have light- 
colored transparent ascosperes, the normals being dark. Segregation for ascospore 
color in a cross between light and dark strains is shown directly in the asci, which have 
an orderly row of eight spores. Zickler's data (E. S. R., 72, p. 751) were reexamined 
and found to show biased segregation of the mutant genes from their normal 
allels, such that the normal ones tend to be segregated to the upper spindle poles at 
the first and second meiotic divisions. The bias at the first division is about 14 
percent, that on the second-division lower spindle 7.7 percent, and that on the 
second-division upper spindle 2.6 percent. There was no evidence as to whether 
hybridity of the heterochromatic regions of the affected bivalent was responsible 
for the bias. The bias must depend on a difference—probably a graded one— 
between the upper and lower regions of the ascus, as well as on a difference be¬ 
tween the biased chromosomes. 

The cattle of India, R. W. Phillips. (U. S. D. A.). (Jour. Hered. 35 (1944), 
No. 9, pp. 273-288, Ulus. 8). —A brief discussion is given of the types and breeds 
‘of cattle of India. These cattle are listed in six groups, i. e., (1) lyre-horned 
gray cattle with wide foreheads and prominent orbital arches; (2) short-horned 
white or light gray cattle with a long coffin-shaped skull; (3) cattle of more pon¬ 
derous build, with a pendulous dewlap and sheath, usually spotted red and white 
or brown and white, and referred to as “dairy type”; (4) medium-sized, compact 
animals, usually gray in color, with long pointed horns; (5) small, short-horned 
cattle, usually black or some shade of red; and (6) medium-sized, compact, and 
active animals with small horns and with few black or red spots on a white coat. 
These are prized as draft animals. There are given brief descriptions of 6, 9, 6, 6, 
5, and 1 breeds under the respective groups, with a statement of the territory of 
origin. 

“Compact” Shorthorns, H. H. Stonaker and R. C. Tom. (Colo. Expt. Sta.). 
(Jour. Hered., 35 (1944), No. 8, pp. 247-250, Ulus. 1). —An extreme degree of 
compactness of the body and shortness of the legs was observed in three purebred 
Shorthorn herds, with little difficulty in separation from the standard type at 
birth. From the ratio of compact to standard calves found in unselected calf crops, 
it was assumed that the character was due to a single dominant gene which may 
be similar to the “duck-legged” gene in Hereford cattle reported by Lush (E. S. R., 
64, p. 727). In the three herds there were 88 compact and 66 standard calves. 

Hereditary strabismus in Jersey cattle, W. M. Regan, P. W. Gregory, and 
S. W. Mead. (Univ. Calif.). (Jour. Hered., 35 (1944), No. 8, pp. 233-234).—A 
sixth hereditary defect in the station Jersey herd (E. S. R., 91, p. 399), involving 
the occurrence of strabismus at 6 to 12 mo. of age, was brought to light by in- 
breeding. This cross-eyed condition was not evident in any calves at birth, but 
occurred in one animal at 6 mo. of age, while all others developing it were 12 
mo. old when the anomaly was first observed. Among the male progeny from 
bulls mated with their own and carrier daughters there were 18 normals, and 
among the female progeny 41 normals. There were produced at the same time 2 
males and 7 females with the cross-eyed condition. An analysis of the data indi¬ 
cated that strabismus was controlled by one autosomal recessive gene. 

Quintuple lambs of woolless domestic sheep, D. H. Johnson (Jour. Hered., 
35 (1944), No. 8, pp. 251-253, Ulus. 2). —A Barbados ewe dropped four apparently 
normal but stillborn lambs and one partially resorbed and much shrunken. The 
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rarity of such multiple births in sheep is noted, and the markings on these woolless 
sheep are described. 

Some factors affecting the resistance of ejaculated and epididymal sperma¬ 
tozoa of the boar to different environmental conditions, J. F. Lasley and R. 
Bogart. (Mo. Expt. Sta.). (Amer. Jour. Physiol., 141 (1944), No. 5, pp. 619- 
624). —The resistance and survival of spermatozoa in semen from different por¬ 
tions of the testes of 20 boars was ascertained fresh and after dilution with buffers, 
accessory secretions, centrifuging, exposing to 0® C. for 10 min., and after removal 
from different parts of the reproductive tract and storing up to 16 days'. The 
results showed that the secretions from the accessory reproductive glands or di- 
luters did not greatly influence resistance to cold shock or storage facilities. Re¬ 
sistance to cold shock and survival in storage were increased by diluting with egg 
yolk phosphate buffer. The place of the reproductive tract from which the sperma¬ 
tozoa were obtained influenced the resistance to cold shock. 

The effect of artificially-increased length of day on molt, growth, and prim¬ 
ing of silver fox pelts, C. F. Bassett, O. P. Pearson, and F. Wilke (Amer. 
Fur Breeder, 17 (1944), No. 3, pp. 32-38, Ulus. 2). —Little if any influence was noted 
in early shedding of foxes from extra illumination during, April, May, and early 
June. In late July and early August most of the old fur was lost, but it was not 
certain whether this was caused by the increased illumination during the spring or 
the abrupt change to little extra lighting after June 7. The 16 test animals were 
prime and ready to pelt by November 7, while unlighted control animals did not 
reach this stage until the week of December 5. * 

Duration of pregnancy in marten, mink, and related species, O. P. Pearson 
and R. K. Enders (Amer. Fur Breeder, 17 (1944), Nos. 1, pp. 24, 26, 28, Ulus. 1; 
2, pp. 26, 28, 30, 42). —Most species of the weasel family are classified in one of 
two groups on the basis of the length of the gestation period. The gestation of 
those of normal length was contrasted with those having a delayed implantation, 
as in case of the marten and mink. By supplying additional lighting to lengthen 
the days after mating, the gestation period of the marten was shortened 3-4 mo. 
Unimplanted blastocysts were found in mink 20 days after mating, and periods of 
delay longer than this evidently occur. Implantation was probably less than 31 
days. The gestation period of the mink was shortened by an average of about 3 
days by increasing the length of daylight. 

Early history and mechanics of the chick blastoderm: A review, D. Rudnick 
(Quart. Rev. Biol, 19 (1944), No. 3, pp. 187-212, Ulus. 10). 

Crossbreeding in turkeys.—I, Effect on fertility, hatchability, and viability 
of poults, T. B. Clark, T. D. Runnels, and E. A. Livesay. (W. Va. Expt. 
Sta.). (U. S. Egg and Poultry Mag., 50 (1944), No. 9, pp. 418-420, 430-431).— 
The results of 5 years’ studies in crossing Bronze, Bourbon Red, and Broad Breasted 
Bronze males with females of these breeds and Black showed that crossing these 
breeds is probably as effective for increasing fertility as is crossing in chickens. 
Crossing breeds with a hatchability above 80 percent lowered the hatchability as 
often as it increased it. However, crossbreeding increased hatchability significantly, 
8.2 percent for fertile eggs' and 10.7 iierccnt for total eggs set. Each year 1 or 2 
males of each breed were mated with 4-10 hens of the same and different breeds, 
producing a total of about 600-800 poults each year. 

Ovarian stimulation by oestrogens: Effects in immature hypophysectomized 
rats, P. C. Williams (Roy. Soc. [London], Proc., Ser. B, 132 (1944), No. 867, 
pp. 189-199, Ulus. 4). —Implantation of stilbestrol will prevent the decrea.se of ovary 
size following hypophysectomy. The number of follicles greater than 200\i in 
diameter was increased, though the size of the largest follicles was unchanged. In 
the treated rat the follicles were predominantly solid. Atrophy of the interstitial 
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cells was not prevented. When stilbestrol was implanted 17 days after hypophy- 
sectomy, only the semimature follicles not yet atrophied were stimulated. Injection 
of antigonadotropic serum sufficient to neutralize gonadotropin secreted by the 
pituitary did not interfere with ovarian stimulation as produced by estrogen. The 
daily absorption of about 120 ^g. of stilbestrol tablets produced effects similar to 
those with 100 pg. of estrone. Daily injections of 12,5 pg. of estrone produced 
histologically demonstrable stimulation. 

A technique for the simultaneous measurement of semen quality and testis 
histology in vitamin A studies of the dairy bull, R. E. Erb, F. N. Andrews, 
J. F. Bullard, and J. H. Hilton, (Ind. Expt. Sta ). {Jour. Dairy Sci., 27 (1944), 
JJo. 9, pp. 769-772, Ulus. 2). —Removal of a small .section of a testis of a bull for 
histological study by methods previously described (E. S. K., 88, p. 614), after being 
4 mo. on a vitamin A-deficient ration, showed severe degeneration of the seminif¬ 
erous tubules, no spermatozoa in the semen, and other symptoms' of vitamin A 
deficiency. The histology of the testis improved when the ration was supplemented 
with cod-liver oil. Evidently the effects of vitamin A deficiency on spermatozoa 
in the dairy hull may be effectively measured by study of the semen and micro¬ 
scopic anatomy of the spermatogenesis after feeding deficient or adequate rations. 

The response of the bovine ovary to pregnant mares* serum and horse 
pituitary extract, S. J. Folley and F. H. Malpress {Roy. Soc. [London], Proc., 
Ser. B, 132 {1944), No. 867, pp. 164-188, Ulus. 14). —Qualitative and quantitative 
responses in the ovaries of 70 cows and 151 heifers to single subcutaneous injection 
of pre*gnant mare serum and horse pituitary extract were investigated. The 
threshold dose of pregnant mare serum for quantitative effects was 1,000 to 2,000 Inter¬ 
national Units, and for larger doses a greater resix)nse with the maximum reached 
with 3,000 to 4,000 I. U. There was no correlation between the number of follicles 
produced and the stage of the estrous cycle at which the injection was given. Quali¬ 
tative changes included multiple ovulation, anovulatory luteinization, the formation 
of abnormally small corpora lutea (with pregnant mare serum only), and hemor¬ 
rhagic follicles. The rupture of a single follicle within 1 to 2 days of treatment 
was caused by horse pituitary injections at all stages of the cycle. It was only 
when injection was given at the last or follicular phase of the cycle that ovulation 
followed treatment with pregnant mare scrum alone. Histological sections of 
selected ovaries from these tests are illustrated. 

FIELD CROPS 

Efficiency of design in field experiment at Potchefstroom, South Africa, 

A. R. Saunders {Empire Jour. Expt. Agr., 12 {1944), No. 47, pp. 157-162 ).— 
Efficiencies of lattice, balanced-lattice, lattice-square, balanced incomplete-block, and 
split-plat designs were compared in experiments with several field crops (E. S. R., 
90, p. 176). Lattice designs gave an average increase in efficienc)^ of 29 percent, 
balanced lattices 52, lattice squares 134, and balanced incomplete blocks 37 percent 
with recovery of interblock information. Split-plat arrangements resulted in a 
considerable loss of information on main-plat comparisons and an ai)preciable gain 
on subplat comparisons. 

Estimating individual forage plant yields, G. W. Burton. (U. S. D. A. 

coop. Ga.'Coastal Plain and Ga. Expt. Stas.). {Jour. Amer. Soc. Agron., 36 {1944), 
No. 8, pp. 709-712). —Ratings on strains of Dallis and Bahia grasses by individuals 
suggested that where a reasonably precise yield rating of individual plants is desired 
several repetitions of ratings made for any particular planting will probably be 
necessary. Where the main emphasis is upon the mean yield rating of a strain 
represented by a number of plants, one rating may be adequate. 
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Effect of the use of winter legumes on yields of cotton, corn, and rice, M. 

Nelson (Arkansas Sta. Bui. 451 (1944), pp. 32, Ulus. 1). —That fall-seeded green 
manures, especially adapted legumes, turned under in |he spring, increased yields 
of following crops' of cotton, corn, and rice, was determined in experiments, 
1932-41*, with cotton and corn at the Cotton Branch Station and with rice, 1932-40, 
at the Rice Branch Station. The green manures were turned under at 2-week 
intervals for three successive periods to determine the effects of time of turning 
on rice yields. 

Hairy vetch and crimson clover gave most consistent production of organic 
matter and added large amounts of N to the soil. Austrian winter i)eas did not 
produce as consistently although producing large average crops of organic matter. 
Bur-clover and red clover also made large average amounts of organic matter 
when grown for cotton and corn, but amounts produced fluctuated greatly from 
year to year. Neither bur-clover nor white sweetclover appeared adapted to con¬ 
ditions in rice soils. Alfalfa, white sweetclover, and yellow trefoil did not seem 
to be adapted to conditions in the cotton and corn experiments. Large increases 
in cotton and corn resulted when large amounts of legumes were turned under, 
hairy vetch and crimson clover giving the more consistent performance. The 
average increase in yield of seed cotton after winter oats turned under was only 
about one-third of that following adapted legumes. Increase in corn yield after 
oats was not significant. Hairy vetch, crimson clover, and Austrian winter peas as 
green manures resulted in significantly higher yields of rice at early, medium, and 
late dates of turning under, largest increases in yield corning from hairy vetch turned 
under at the medium date. Large quantities of rye plowed under had slight effect 
on rice yields. Neither small increases in average yields nor a small decrease re¬ 
sulting after turning rye under late was significant. Value of winter legumes as 
green manures followed by cotton, corn, and rice appeared associated with the 
amount of N added to the soil. Estimates were that 30 to 50 percent of average 
yields of cotton and corn resulted from turning under organic matter containing N. 

Crop rotations in the Prairie Provinces, E. S. Hopkins and A. Leahey 
(Canada Dept. Agr., Farmers' Bui. 124 (1944), pp. 70, Ulus. 18). —Results of crop 
rotation exi>eriments on Dominion Experimental Farms in Manitoba, Saskatchewan, 
and Alberta, conducted since 1911, are reported with remarks on the merits of dif¬ 
ferent sequences, effects on weed control, effects of fertilizers, manures, and green 
manures, influence of season on crop yields, and effects of cultivation and cropping 
on the N content of prairie soils. 

Summer fallow in Nebraska, L. L. Zook and H. E. WEAKr.EY. (Coop. U. S. 
I). A.). (Nebraska Sta. Bui. 362 (1944), pp. 28, Ulus. 16). —Higher average acre 
yields of all crops, 1912-41 (1935-36 omitted), were produced on summer-fallowed 
land than by any method of annual cropping, although increases enough to com¬ 
pensate for loss of land during the fallow year were usually obtained only in seasons 
of subnormal rainfall. In years of above-normal rainfall (April-August previous to 
seeding winter wheat, deemed a useful guide for adjusting relative acreages’ of 
wheat and summer fallow), average production from continuously cropped land, 
early fall-plowed, was 13.6 bu. more wheat than from alternate cropping and 
summer fallow, and for years of subnormal rainfall for this period, 3.2 bu.'less. 
Similar results were obtained at Hays, Kans. (E. S. R., 75, p. 338). Total average 
production of winter wheat from alternate fallow was 3.8 bu. more per acre than 
from continuous cropping on late plowing but 5.2 bu. less on early plowing. Each 
additional bushel of winter wheat on summer fallow was matched by 1.75 bu. of 
corn from the rotation of corn and winter wheat. Spring grains generally made 
less favorable gains than winter wheat cm summer fallow. Corn has not been 
.satisfactory in general on summer-fallowed land. Good yield increases occurred 
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in a few very dry years, but through a period, alternate fallow and corn produced 
34 percent less than continuous corn. In comparison with corn—small grain rota¬ 
tions, each bushel of corn gained by alternate fallow and corn was replaced by 
?.7 bu. of winter wheat, spring wheat 1.9 bu., oats 4.8 bu., or barley 3.1 bu. Potatoes 
on fallowed ground generally produced gains of equal or larger value than grain 
or corn would have made on the land instead of fallowing. Summer fallow has 
provided good insurance against failure or unprofitable yields of forage sorgo. 

Distribution and expansion of summer fallow in Nebraska, moisture storage on 
summer-fallowed land, adjusting cropped and summer-fallowed acreages by rain¬ 
fall in the previous season, and tillage methods and implements for summer fallow 
are also discussed. At North Platte, the average proportion of the rainfall repre¬ 
sented in increased storage on a 6-ft. soil section under summer fallow, 1912-41, 
was 26.3 percent (range 8.5 to 41.7 percent). Over 16-yr., summer-fallow land 
untilled until June contained 60 percent less moisture in the fall than land kept 
free of weeds for the entire fallow period, and only 15 percent more moisture than 
land in corn. 

A study of factors affecting the growth of lawn grasses, W. S. Lapp (Pa. 

Acad. Sci. Proc., 17 (1943), pp. 117-148, Ulus. 10 ).—Growth of turf grasses was 
studied, 1938-42, in experiments at the University of Pennsylvania and on turf else¬ 
where. From August 15 to October 15 was the most dependable time for seeding 
new lawns in the section. On fertile soil in the sun 3 lb. of a seed mixture mainly 
of perennial species has sufficed for 1,000 sq. ft. but in the shade 5 lb. should be sown. 
The mixture producing the best turf comprised Kentucky bluegrass 55 percent, 
Chewings fescue 20, meadow fescue 15, Colonial bent 7.5, wild white clover 2.5 
percent. Its outstanding performance was attributed largely to wild white clover. 
A mixture containing Kentucky bluegrass 40 percent. Colonial bent 20, and Chewings 
fescue 40 percent also produced excellent turf. Formulas recommended by the 
Pennsylvania and New Jersey Experiment Stations for shady lawns were satis¬ 
factory, provided shade was not too dense. All formulas recommended by the two 
stations were distinctly superior to commercial mixtures tested. An observation 
on the 20 mixtures studied was that turf quality was higher and colonizing ability 
stronger as the percentage of perennial species was larger. Species producing the 
best turf in pure stands 1939-41 in order of colonizing ability were Colonial bent, 
Kentucky bluegrass, and Chewings fescue. 

High cutting, 1.5 to 2 in., has improved ordinary turf by encouraging deeper root¬ 
ing, which gives the grass better drought resistance and also discourages weeds, 
and frequency of mowing can be reduced. Kentucky bluegrass and clover have 
grown best in soils about neutral (pH 6.0-8.0), and bristle fescues and bents best 
in acid soils (pH 5.0-6.0). Shady lawns should be limed only when a soil test reveals 
a Ca deficiency, and then only lightly. Starter solution (2.5 lb. of 13-26-13 fertilizer 
in 20 gal. water per 1,000 sq. ft.) applied monthly was helpful in carrying spring 
seedlings through the first summer. NP fertilizer produced a higher yield than 
NPK fertilizer. One-half ton of humus per 1,(XX) sq. ft., thoroughly and uniformly 
mixed with the soil to a 6-in. depth, produced denser, more resilient, and more 
durable turf. Humus substitutes such as drug waste (cascara and hemlock bark) 
seemed toxic and not to be used on turf. 

Hormone treatment of grass seed stimulated growth of both roots and shoots, 
whenever the auxin was used at or near optimal concentration. High concentrations 
alone inhibited growth, but when used together with fertilizer (or nutrient), growth 
was stimulated. All of the hormones used at different times in the study stimulated 
growth. The stimulation produced by the double treatment of fertilizer and hormone 
at optimal concentration appeared to be the sum of the stimulations produced by 
these two factors acting separately. 
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The influence of lespedeza and fertilizer treatment on the behavior of Dallis 
grass, carpet grass, and Bermuda grass, R. L. Loworn. (N. C. Expt. Sta. 
coop. U. S. D. A.). {Jour. Amer. Soc. Agrmi., 36 {1944), No. 10, pp. 791-802, 
Ulus. 6). —Seedings of Dallis, carpet, and Bermuda grasses, alone and in combina¬ 
tion with Kobe lespedeza, established in the spring of 1937 on Norfolk fine sandy 
loam soil under six fertilizer treatments, were studied 1937-42. Dallis grass and 
lespedeza mixture outyielded other seedings when commercial N was applied, 
although Bermuda grass-lespedeza produced as much herbage on unfertilized plats. 
Mixtures of each grass and lespedeza outyielded the grasses alone. Bermuda grass, 
with and without lespedeza, produced more herbage than corresponding seedings of 
Dallis grass from April* through June. The grasses were stimulated by heavy N 
applications, the resulting increase in competition reducing the stand of lespedeza. 
Mineral fertilizer exclusive of N had little effect on density of grasses except where 
winter-killing occurred. Fertilizers and presence of lespedeza decreased the extent 
of winter-killing of Dallis grass and carpet grass. Bermuda grass did not winter- 
kill. Density of stands of Dallis grass and Bermuda grass was affected more by 
complete fertilizer than was the stand of carpet grass. See also an earlier note 
(E. S. R., 91, p. 674). 

A comparison of bromegrass and orchard grass pastures, R. F. Fuelleman, 
W. L. Burlison, and W. G. Kammlade. (Ill. Expt. Sta.). {Jour. Amer. Soc. 
Agron., 36 {1944), No. 10, pp. 849-858, Ulus. 3). —Alfalfa, bromegrass, and orchard 
grass alone and alfalfa with each grass, seeded in 1938, all came up to good stands. 
Forage production 1939-43, determined by sampling methods described earlier (E. S. 
R., 83, p. 763), showed tliat largest yields and animal gains per acre were obtained 
on pastures containing alfalfa. Grasses seeded alone produced about 40 percent 
less forage and 50 percent smaller gains in live weight. Analyses indicated a very 
favorable increase in protein and Ca content of the mixtures where alfalfa was 
seeded with either grass. See other notes (E. S. R., 89, p. 660). 

Recommended practices for Delta pastures, H. W. Bennett {Miss. Farm Res. 
[Mississippi 7 {1944), No. 10, pp. 1, 2). —Seedbed preparation, seed mixtures 
and seeding methods, and management practices are indicated for Delta pastures 
from results of a survey in 1944 and pasture experiments in the State. 

Legumes of the Hawaiian ranges, E. Y. Hosaka and J. C. Ripperton {Hawaii 
Sta. Bui. 93 {1944), pp. 80, Ulus. 49). —Descriptions of 49 of the legumes found in 
Hawaiian pastures, ranging from small annuals to large perennial trees and shrubs, 
set forth their characteristics, growth habit, origin, distribution and habitat, im¬ 
portance, and uses. A key to tlie species, a glossary, and an index are included, and 
comments are made on the value of legumes in pasture and their zonal distribution 
and adaptability. Related studies on grasses (E. S. R., 81, p. 640) and vegetation 
zones (E. S. R., 89, p. 437) have been noted. 

1942 report of the uniform advanced alfalfa nurseries, H. M. Tysdal { U . S. 
Dept. Agr., Bur. Plant Indus., 1942, pp. 17-\-, Ulus. 1). —In this report on the 
uniform and uniform advanced alfalfa nurseries (E. S. R., 90, p. 40), the forage yield 
data are summarized from a total of 22 stations, seed yields from 4 stations, observa¬ 
tions on leaf and stem diseases from 6, and reductions in stand from 4 stations. The 
history, general characteristics, and performance of the Atlantic (A-145), Buffalo 
(A-11), and Ranger (A~136) new varieties are appended. 

1943 report of the uniform alfalfa nurseries, H. M. Tysdal {U. S. Dept. Agr., 
Bur. Plant Indus., 1943, pp. 20+). —Forage yields of 20 varieties and strains are 
summarized from advanced alfalfa nurseries in 19 stations, and stand survivals arc 
given. Notes on rapidity of recovery after cutting, leaf-spot diseases, bacterial wilt, 
and leafhopper yellowing were also reported by several States. Observation 
nurseries in 5 States are reported and notes on the origin, and characteristics and 
behavior of Nemastan alfalfa are included. 
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Heredity and environment in the production of hard seeds in common beans 
(Phaseolus vulgaris), G. A. Lebedeff {Puerto Rico Univ. Sta, Res. Bui. 4 (1943), 
pp. 27-\-j Ulus. 7; Span, abs., pp. 26-27 ).—Seeds of 36 selections of common white 
beans were dried over CaCla to 10 different moisture contents, ranging on the 
average from 14.11 to 5.59 percent. No hard seeds were found in the control (15.14 
percent moisture), while lots with 14.11 percent moisture contained 1 percent. Hard 
seed percentage rose with each reduction in moisture content, and such seeds remained 
hard for a longer time. They averaged about 90 percent for all selections at 5.59 
percent moisture. Hard seed production in seed of different degrees of viability, 
including nonviable seeds, resembled that of viable seeds of like moisture content. 
No selection was free from hard seeds; indeed most selections developed a relatively 
high percentage of hard seeds when seed moisture content was reduced. Some 
developed more hard seeds than others of the same moisture content; hard seeds 
in some selections softened readily when tested for germination while in others 
they remained hard for a long time. The high, significant correlations found between 
hard seed percentages in all 36 selections on the same or different days of various 
germination tests, regardless of season in which grown, age, viability and seed moisture 
content, indicated that differences among individual selections in regard to hard 
seed production are hereditary. 

Maintenance of alfalfa stands, M. Nelson (Arkansas Sta. Bui. 447 (1944), 
pp. 30, Ulus. 3 ).—^^Time of cutting and other factors affecting stands of alfalfa 
(E. S. R., 62, p. 33), studied 1929-39, indicated that to produce good yields of alfalfa 
consistently a soil must contain plenty of Ca, P, and K, and the alfalfa must not be 
cut too often or too late in the fall if stand is to be maintained. 

Alfalfa cut often and at the succulent stage suffered a very rapid and large 
reduction in stand. Comparison of development among roots cut at this stage, blos¬ 
som stage, and seed-pod stage suggested that loss of stand was due to inability of the 
plant to store up root reserves enough to promote growth after frequent cutting. 
Roots were much smaller in diameter and shorter, and when placed in a dark room 
in sand kept wet with a nutrient solution no growth appeared after nearly 2 mo. 
On the other hand, new shoots were started from roots of plants cut in blossom 
and seed-pod stages. The largest roots harvested v/ere from plants cut in the 
seed-pod stage. The longer cutting was delayed apparently the opportunity was 
better for maintaining stands. No benefit was derived from cutting alfalfa late 
in the fall and loss of stand might occur, presumably because the crowns had no 
protection against winter freezes. Fall growth of uncut alfalfa made a protective 
covering for the crowns. Yields were largest after no fall cutting in the previous 
year and smallest when alfalfa was cut in the succulent stage. Good stands and 
good yields were maintained whenever soil productivity was kept up. Super¬ 
phosphate appeared to be associated with vegetative growth, and yields after 
fertilizer mixtures omitting superphosphate were much lower. 

Other factors apparently detrimental to alfalfa stands were a crown rot which 
worked from the crown downward into the root, anthracnose, and leaf spot; white 
grubs and grasshoppers; and climatic variations, especially periods of drought. 

Time and rate of synthesis of phytin in corn grain during the reproductive 
period, E. B. Earley and E. E. DeTurk. (Ill. Expt. Sta. coop. U. S. D. A.). 
(Jour. Amer. Soc. Agron., 36 (1944), No. 10, pp. 803-814, Ulus. 3 ).—The course 
of phytin synthesis in developing grain of Station Reid Yellow Dent corn was 
followed from before pollination to maturity, particularly in the 2-week period 
just after pollination. Although time of initiation of phytin synthesis in developing 
grain was not definitely established, phytin was present in the pistillate structure 
before fertilization, its concentration being 0.013 percent, or 2.1 percent of the 
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total P. Phytin remained at this low level for 2 weeks after pollination, in agreement 
with previous findings (E. S. R., 69, p. 41). Weekly gain in percentage of phytin 
P in developing grain rose from the second to fourth week, diminished somewhat 
during the fifth, and nearly ceased during the sixth week. Synthesis then increased 
rapidly during the seventh week after which there was no further formation of 
phytin in the grain. Maximum rate of synthesis occurred in the seventh week 
after pollination, during which 25.3 mg. of phytin P were formed daily per ear. 
Formation of phytin during the first 4 weeks did not occur at the expense of 
nonphytin P stored in the immature seed, because translocation from stalks and 
leaves or, in part, from the soil supplied as much as was needed for phytin formation. 
During the fifth to seventh weeks nonphytin P already in the developing grain 
contributed part of that used in phytin synthesis. The amount was greatest in the 
seventh week. 

The cellular structure of the ovule evidently is laid down largely during the 
first 4 weeks after pollination, with its full complement of nonlabile P. Active 
phytin synthesis accompanies this reaction during the third and fourth weeks and 
then becomes the dominant P reaction through the seventh week, when it is essen¬ 
tially completed. At full maturity, 10 weeks after pollination, phytin P amounted 
to 0.271 percent, or 88 percent of the total P. 

Phytin was also found in com pollen and silks, the percentage of jihytin P being 
0.043 and 0.017, respectively. 

Some effects of the waxy and sugary genes on endosperm development in 
maize, R. H. Andrew, R. A. Brink, and N. P. Neal. (Wis. Expt. Sta.). 
{Jour. Agr. Res. \U. S.], 69 (1944), No. 9, pp. 355-371, Ulus, d).—The pairs of 
allels, waxy (wx) and nonwaxy (IVx), and sugary (su) and nonsugary (Su), 
which influence storage products of corn endosperm were considered. Four types 
of pollen, SuJVx, suWx, Suwx, and suwx, were applied under controlled conditions 
to suwx plants, and ear samples were taken periodically during development. That 
sugary endosperms contain more water-soluble polysaccharides than nonsugary 
endosperms was confirmed. Presence of the waxy gene further increased the 
percentage of the water-soluble fraction. Sugary kernels lose their moisture less 
rapidly with advancing maturity, and at maturity nonsugary kernels have a greater 
dry weight than sugary ones. Greater resistance to puncture of starchy kernels 
was due in part to pericarp tissue and in part to endosperm tissue. Neither of the 
starchy endosperms (SuJVx and Suzox) were found to give desirable products. 
The waxy gene delays the optimum canning stage of sweet corn without, however, 
increasing the duration of the canning stage. 

The ecology of kok-saghyz pollination [trans. title], M. S. Ghilarov (M. S. 
Giliarov) and T. (F.) N. Pravdin (Isv. Akad. Nauk S. S. S. R. (Bui. Acad. Sci. 
U. R. S. S.), Ser. Biol, 1943, No. 6, pp. 343-360, Ulus. 3; Rtiss. text; Eng. abs., 
pp. 359-360).—Taraxacum kok-saghys is an insect cross-pollinated plant. Under 
natural conditions in the regions studied this is mainly by bees of the genus Halicius; 
under cultivation, by honeybees as well as by Halictus bees. The frequency with 
which the Russian dandelion was visited by pollinating insects depended on the 
temperature, both groups of bees working at an average temperature of 17® C. 
and stopping below 13°. Above an average of 17°, bees predominated among the 
pollinators; at the lower temperatures first place was held by flies. Under field 
conditions domesticated bees took only nectar, the pollen being taken by Halictus 
bees. In their working flights to plantations, honeybees covered a radius of over 
3 km.; the time required to pollinate one flower head averaged 80 sec. A seed- 
producing planting must be provided with a sufficient number of bees to insure 
the simultaneous work of 1,000 individuals per hectare of plantation. In breeding 
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work during winter-spring, no artificial pollination is needed provided the hives 
are kept in the greenhouse. Under these conditions the bees take the pollen as 
well as the nectar. 

On the mechanism of the action of heteroauxin, A. A. Prokofiev (Compt. 
Rend. (Dok.) Acad. Sci. U. R. S. S., «. ser., 42 (1944), No. .5, pp. 232-237).-^ 
Plants with rubber-producing roots such as tau-saghyz, kok-saghyz, and kyrm- 
saghyz are ordinarily propagated by seed; though some of them may be increased 
by vegetative methods, it is only within a narrow range. Only a negligible propor¬ 
tion of tau-saghyz cuttings, for example, developed roots satisfactorily; in this 
case it appeared probable that after leaves had formed the cuttings failed to root 
because the necessary nutrients had been used up in developing the leaves. On the 
basis of the experimental work described and tabulated, it is concluded that the 
effect? of heteroauxin on the cuttings consisted in suppressing the processes leading 
to leaf formation. As a result, the plastic substances available in the cutting could 
be mobilized for building up new roots. Plants forming adventitious roots poorly 
required higher concentrations of heteroauxin for suppression of leaf formation. 

Milkweed floss production, C. M. Harrison (Michigan Sta. Quart. Bui. 27 
(1944), No. ly pp. 35-38). —Studies of factors involved in collection of pods from 
wild milkweed (E. S. R., 91, p. 282) and possible development of the plant as a 
profitable farm crop were made in northern counties of the Lower Peninsula. Large 
expansion of supplies in Michigan evidently cannot he expected from wild stands, 
but possibilities of profitable returns from cultivated stands in the Michigan area 
do not appear promising. Gross returns per acre from milkweed in Emmet County 
in 1943 were $12.00 compared with corn 1942 average yields and November 15, 1943 
prices, $38.76; wheat, $28.64; oats, $30.60; hay, $16.10; potatoes, $198.80; and 
beans, $46.80. 

Control field tests of 1944 seed oats, M. T. Munn. (N. Y. State Expt. Sta.). 
(Farm Res. [New York State and Cornell Stas.\, 10 (1944), No. 4, pp. 13, 15 ).— 
I;i test plantings of 52 large slocks, the better-adapted oats varieties as Lenroc and 
Cornellian were outstanding and tliose sold as Victory also gave satisfactory yields, 
while other stocks were usually badly mixed and few made good yields. Low 
germination was attributed to adverse effects of weather at harvest. Contamination 
with wild mustard and related Brassica spp., wild oats, wild buckwheat, and quack- 
grass was found in a number of stocks. 

Effects of processing on germinative capacity of seed of tall oatgrass, 
Arrhenatherum elatius (L.) Mert. and Koch, J. L. Schwendiman and L. A. 
Mullen. (U. S. D. A. coop. Wash. Expt. Sta.). (Jour. Amer. Sue. Agron., 36 
(1944), No. 9, pp. 783-784). —Tall oatgrass seed was processed to remove awns by 
hammering (E. S. R., 83, p. 618). Tests on the check, seed milled once, and seed 
milled twice, and 100 percent dehulled showed that injury could be held to a very 
low percentage with any of the treatments. Germination tests at 14, 26, 48, and 
59 mo. after processing indicated that seed milled twice just after harvest can be 
stored safely until the second planting season following production. It can be 
easily handled with planting machinery. Seed completely dehulled should not be 
prepared until shortly before time of planting. 

Peanut production experiments, 1931-41, C. K. McClelland (Arkansas Sta. 
Bui. 448 (1944), pp. 27). —Experiments with peanuts at the station and the Fruit 
and Truck Branch Station (Hope), concerned with varieties, spacing, liming, and 
relative nut and hay yields, continued earlier work (E. S. R., 65, p. 633). 

Acre yields among 11 varieties and selections at the station ranged from as low 
as 22 lb. up to 4,455 lb. Average yields usually were above 1,300 Ib. per acre. 
Hay yields ranged from 0.61 to 5.13 tons per acre, most average yields exceeding 
2 tons. White Spanish, Improved White Spanish, Red Spanish, Spanish Selection 
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100, and Virginia Jumbo produced high average yields of peanuts; White Spanish, 
Valencia, Red Spanish, North Carolina Runner, and Virginia Jumbo made high 
yields of hay. At Hope, White Spanish, North Carolina Runner, Improved White 
Spanish, and Virginia made high yields of peanuts; and North Carolina Runner, 
Virginia, and White Spanish led in hay production. Several other strains under 
test also made good yields of hay and seed. 

Highest yields from Valencia in spacing tests at the station were obtained from 
30- by 8-in. spacing, and from Spanish strains from the 36- by 8-in. spacing, but 
neither differed much in yield between 30- and 36-in. rows. The 30- by 8-in. spac¬ 
ing produced higher hay yields with both varieties. At the station, on land with 
pH 5.42 to 5.65, crushed limestone (1,056 lbs. per acre) in the rows resulted m 
acre gains of 890 lb. of peanuts and 1.03 tons of hay. 

Shelling percentages for Spanish types ranged from 73 to 80 percent at the 
station and 69 to 73 percent at Hope; for slender-podded varieties, from 64 to 67, 
and 62 to 65 percent, and large-podded varieties, 51 to 64, and 65 to 68 percent, 
respectively. Average number of pods per pound at the station ranged from 234 
pods per pound in one 3-yr. period to 548 in another. The average number of pea¬ 
nuts for Spanish strains were from 935 to 1,128 nuts (seeds) per pound and for 
the larger-seeded varieties Jumbo 800, White Virginia 903, and Tennessee Red 748. 
Considering their high yields of both nuts and hay and higher oil content, the 
Spanish strains are recommended as best for Arkansas conditions. 

Results of potato variety tests at Hastings, Florida, A. H. Eddtns, E. N. 
McCubbin, and F. J. StEv^enson. (Fla, Expt. Sta. and U. S. D. A.). {Amer. 
Potato Jour., 21 (1944), No. 10, pp. 269-277). —Sebago, Sequoia, and Pontiac, new 
potato varieties which have proved more resistant to freezing injury in the early 
stages of growth and more drought resistant than 11 other varieties, have produced 
the best yields in test plats at Hastings, 1938-44. In yields of U. S. No. 1 tubers 
per acre, Sebago and Pontiac yielded 32 and 33 percent more and Sequoia 50 per¬ 
cent more than Katahdin. Within the period Sebago and Katahdin have supplanted 
Spaulding Rose, the old standard variety, and have become leading varieties at 
Hastings. In 1944, 65 percent of the acreage was planted to Sebago and 28 to 
Katahdin. 

Field comparisons of Colloidal Phosphate and superphosphate as sources of 
phosphorus in potato fertilizers, B. E. Brown, J. A. Chucka, A. Hawkins, and 
J. C. Campbell. (U. S. D. A. and Maine and N. J. Expt. Stas.). (Atner. Potato 
Jour., 21 (1944), No. 9, pp. 241-249, Ulus. 3 ).—In all of the 13 comparisons, potato 
plants fertilized with mixtures formulated with superphosphate made greater yields 
than those receiving mixtures having Colloidal Phosphate (waste-pond phosphate) 
as the P source. In Maine, the increase for 8 tests averaged 68 bu. per acre in 
favor of superphosphate; in New Jersey, 1 test, 27 bu.; in Pennsylvania, 2 tests, 
24.5 bu.; and in Virginia, 2 tests, 64 bu. The more favorable influence of super¬ 
phosphate fertilizers on earlier emergence, vine development, tuber set, and number 
of marketable tubers produced was pronounced. “The results reported herein afford 
a pattern showing (1) that the use of Colloidal Phosphate as a source of phos¬ 
phorus in potato fertilizers is not justifiable, and (2) that the maintenance of 
normal vine growth and maximum potato yields requires the use of a material high 
in available phosphorus as the source of phosphorus in potato fertilizers.” 

How to pick more potatoes, J. L. Paschal (Colorado Sta. Press Bui. 98 (1944), 
pp. [6], Ulus. 12). —Time-saving methods and equipment enabling producers to 
increase the number of sacks of potatoes picked per day are based on studies in 
the Greeley area of Colorado. 

Sheared sugar beet seed with special reference to normal and abnormal 
germination, B. Tolman and M. Stout. (U. S. D. A.). (Jour. Amer. Soc. 
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Agron., 36 (1944), No. 9, pp. 749-759, Ulus. 3 ).—Germination of sheared sugar 
beet seed, whole seed balls, and naked seeds was compared on blotters and soil in 
special glass germinators and also in the greenhouse bench. Most of the naked 
seeds and 12 to 15 percent of the sheared seed germinated abnormally, evidenced 
by the cotyledons breaking away from the starchy food reserve during initial stages 
of germination and before radicles had developed and become established. Coty¬ 
ledons did not remain in a position to be pushed through the soil and some loss in 
geotropic response was also apparent. Due to these abnormalities very few seedlings 
from naked seeds and imperfect sheared seeds emerged from the soil when planted 
deeper than J /2 in. Blotter germination tests evidently gave an erroneous impres¬ 
sion of the percentage of seed recovered in shearing unless care was taken to dif¬ 
ferentiate between normal and abnormal germination. 

El tabaco en la republica Argentina [Tobacco in Argentina] ([Bimtos Aires] 
Inst. Agr. Argeniino, Resinas'' 4 (1944), No. 28, pp. 137, Ulus. 34). —Tobacco 
production is considered in consecutive chapters, dealing with the Argentine tobacco 
problem, by R. J. Fernandez (pp. 17-22) ; soil and climatic conditions, by J. M. 
Alazraqui (pp. 23-29) ; plant bed practices, by F. I. Olivera (pp. 31-39); transplant¬ 
ing, by D, R. Pasquale (pp. 41-48) ; selection of see<l, by J. Llorca (pp. 49-57) ; 
harvesting and curing, by R. C. Ferrari (pp. 58-67) ; economic importance of the 
crop, by V. S. Solari (pp. 69-73) ; costs of producing Virginia and Criollo Salteho 
types, by V. Mele (pp. 74-98) ; utilization of tobacco residues and byproducts, by 
G. E. Cavia (pp. 99-111) ; and history of the use of tobacco, by M. P. Skiadaressis 
(pp. 112-119). Tobacco statistics are appended. 

The fermentation of cigar-leaf tobacco as influenced by the addition of yeast, 
M. F. Gribbins, D. E. Haley, and J. J. Reid. (Pa. Expt. Sta.). (Jour. Agr. 
Res. [U. 69 (1944), No. 9, pp. 373-381). —It is concluded from fermentation 

studies with bakers’ yeast applied to Pennsylvania cigar-leaf tobacco (1940-41 crop) 
that initial temi)erature gains were greater with all yeast-treated tobacco under 
the experimental conditions, a more rapid initial fermentation was evidenced in the 
yeast-treated samples, and addition of yeast stimulated the development of organisms 
considered necessary to the process. With but few exceptions, a high bacterial 
count was paralleled by a low mold content, which is considered highly desirable. 

Characteristics and origin of Blackhull wheats, E. G. Heyne and L. P. Reitz. 
(U. S. D. A. and Kans. Expt. Sta.). (Jour. Amer. Soc. Agron., 36 (1944), No. 9, 
pp. 768-778, Ulus. 2). —Blackhull, Superhard, Clarkan, Kanhull, Chiefkan, and Red 
Chief winter wheats, developed by E. G. Clark near Sedgwick, Kans.; and Early 
Blackhull, selected by A. P. Flaeberle near Clearv/ater, Kans., and descril>ed in this 
discussion, have high test weight, good yield, and attractive appearance. These 
varieties differ in kernel characters. Blackhull is softer than Turkey; Superhard 
resembles Blackhull in size and shape, but is harder in texture and does not bleach 
readily in the field. Red Qiief and Chiefkan have the sway-back character some¬ 
times found in Harvest Queen and other soft wheats. Red Chief, like Superhard, 
is resistant to weather bleaching in the field. Clarkan is a soft wheat with a short, 
plump, fairly dark-colored berry. Grain from the varieties with hard texture almost 
never shows any yellow berry. The Blackhull wheats are not so winter hardy as 
Turkey, and are susceptible to loose smut and bunt but have some tolerance to 
hessian fly. Blackhull and Chiefkan have some tolerance to leaf and stem nist. 
These wheats have a characteristic yellowing or chlorotic stippling of the leaves 
varying in expression from season to season and in one cross inherited as a simple 
recessive factor, and also carry a lethal complementary factor Lc2 (E. S. R., 90, 
p. 466), commonly found in soft but not in hard varieties. 

The Blackhull wheats have a rather short wheat meal fermentation time, thick 
bran, flour yields not as high as test weights would indicate, and a short dough- 
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mixing time. Blackhull has been accepted by the trade as a hard wheat and Clarkan 
as a soft wheat. Chiefkan, Red Chief, Superhard, and Early Blackhull apparently 
do not equal Blackhull in baking characteristics. 

Reduction in yield of winter wheat due to removal of heads at heading time, 
H. M. Brown. (Mich. Expt. Sta.). {Jour. Amer. Soc. A\gron., 36 {1944), No. 

9, pp. 779-782 ).—Percentage reduction in yield, 1938-41, due to removal of certain 
percentages of spikes at heading time (simulating destruction by loose smut) 
approximated percentage reduction in number of heads. Closeness of approxima¬ 
tion was influenced by seasonal and varietal differences. 

Report of the Eighth Eastern Wheat Conference, Cincinnati, Ohio, November 

10, 1943, B. B. Baytxs. (U. S. D. A.), {East. Wheat Conf. Rpt., 8 {1943), pp. 
16, Ulus. 1). —Included are tlic following papers: Physiologic Specialization in 
Ustilago tritici and the Effect of Vernalization on the Incidence of Loose Smut in 
Artificially Inoculated Winter Wheat, by W. M. Bever (pp. 1-4) (U. S. D. A. and 
Ill. Expt. Sta.) ; Status of Breeding for Hessian Fly Resistance in the Soft Red 
Winter Wheats, by R. M. Caldwell, W. B, Cartwright, and L. E. Compton 
(pp. 4-5) (Ind. Sta. and U. S. D. A.) ; Tlie Effect of Level of Soil Fertility on 
Wheat Quality, by W. W. Worzella (pp. 5-6) (Ind. Sta.) (see also E. S. R., 92, 
p. 49) ; Tests Useful in Evaluating Soft Wheat Varieties, by V. H. Morris (pp. 
6-10) (U. S. D. A. and Ohio Sta.) ; Quality Problems of Soft Wheat Flour, by 
Cj. Garnatz (pp. 11-15) ; and General Aspects of the Soft Wheat Improvement 
Program, by B. B. Bayles (p. 16) (U. S. D. A.). 

Preliminary report on the weeds of Alabama, R. M. Harper {Ala. Geol. Survey 
Bui. 53 {1944), pp. 275, Ulus. 2 ).— Weeds occurring in the several regions of the 
State are listed with remarks on locality, where found, and abundance; families and 
genera are cataloged; and literature on weeds in Alabama and elsewhere is reviewed. 
A statistical summary, a classification by families, and an index arc included. 

Bindweed control, C. I. Siiely, K. H. Klages, and E. G. Schafer. (Coop. 
U. S. D. A. and Idaho Expt. Sta.). {Washington Sta. Bui. 176 {1944), pp. 7). — 
Continuous cultivation, cultivation and cropping, and chemicals as control measures 
for bindweed were studied since 1936 on a farm between Uniontown, Wash., and 
Genesee, Idaho. 

Cidtivation of bindweed (deep enough to be thorough) might best begin just 
after grain luirvcst in summer or about 2 weeks after the weed starts spring growth, 
and should be done at 14-day intervals as long as growth continues, normally about 
10-12 cultivations per season. All plant residues should be used so far as possible. 
On areas subject to erosion, cultivated land may be replowed 8 to 9 in. deep in late 
September and seeded to winter rye 2 bu. per acre, which may then be plowed 
or disked the next spring and cultivation continued as before. A successful method 
found e.specially suited for large areas is a combination of intensive cultivation and 
a fall-sown grain. Land is plowed and cultivated during summer as indicated above 
for continuous cultivation and fall seeded to winter wheat, rye, or barley. Experi¬ 
ments indicated that bindweed is easier to eradicate if the land is replowed 8 to 9 
in. deep just before seeding. Another method, even more successful where alfalfa 
is adapted, is to grow alfalfa or alfalfa and grass for 3 to 4 yr., plow up alfalfa 
after the first hay crop of tlie last season, and cultivate every 14 days untiktime to 
seed fall grain. Fall grain is then alternated with fallow, and cultivated as indicated 
above until eradication is completed. A stand of alfalfa on bindweed-infested land 
has been obtained best by cropping to grain, plowing deep just after harvest, and 
seeding to alfalfa early the next spring. 

Sodium chlorate, most practical of chemicals for bindweed eradication, should 
be applied late in the fall, the rate depending upon locality but usually varying 
from 2 to 3 lb. per square rod on nonirrigated land and from 4 to 5 lb. on irrigated 
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land. Carbon bisulfide, effective when properly used, is expensive and is justified 
only on valuable land and where bindweed must be eradicated without residual 
effect on the soil. 

Presence in the soil of a high content of bindweed seed which may produce 
seedlings during several years is an additional problem. Seedling control studies 
indicated that competition from good fall grain generally suffices to control seedlings 
emerging in that crop, providing the stubble is plowed just after harvest. Where 
summer fallow is practiced, monthly cultivation will control seedlings coming 
up during the fallow year. 

HORTICULTURE 

The speed graphic synchronized flash camera in horticulture, N. F. Childers. 
(Ohio Expt. Sta.). (Amer. Soc. Hort. ScL Proc., 44 {1944), pp. 319-322, Ulus. 2). 
—The author discusses the operation and potential benefits from the use of high 
speed cameras. 

An automatic watering system saves labor in greenhouses, K. Post. ([N. Y.] 
Cornell Expt. Sta.). {Farm Res. [New York State and Cornell Stas.], 10 {1944), 
No. 4, pp. 12, 13, Ulus. 3). —A description is offered for a method of watering 
potted and other greenhouse-grown plants, based on the use of capillary tension in 
the soil. 

Chemical testing of insecticides and fungicides a safeguard, A. W. Avens. 
(N. Y. State Expt. Sta.). {Farm Res. [New York State and Cornell Stas.], 10 
{1944), No. 4, pp. 7, 14). —Weaknesses in the State law and new problems in the 
inspection are briefly discussed. 

The quality of vegetable seeds on sale in New York in 1943, M. T. Munn 
{New York State Sla. Bui. 707 {1944), pp. 43). —Examination of 1,528 samples of 
vegetable seeds purchased in the open markets by officials of the State Department 
of Agriculture and Markets showed approximately 72.4 percent of the stocks to 
be acceptable for planting as far as could be determined by laboratory tests. Of 
the balance, 26.1 percent were deficient in one or more respects while 1.5 percent 
were practically worthless. Something over 15 percent were incorrectly labeled as 
to germination. Certain seed collections purchased unofficially by mail and which 
w'ere intended for resale did not prove at all satisfactory. Detailed results of the 
tests are presented in tabular form. 

Experimental methods in cabbage breeding and seed production, C. H. Myers 
and W. I. Fisher {[New York] Cornell Sta. Mem. 259 {1944), pp. 29, Ulus. 6). — 
Various technics used in cabbage breeding studies are described and discussed with 
a view to aiding other workers in the improvement of this vegetable. Because the 
cabbage is ordinarily a biennial, there are difficulties in northern regions in over¬ 
wintering the plants, but the use of a cold-storage plant solved the problem of 
overwintering in a satisfactory manner. Prevention of undesired cross pollination 
was a problem in the field and made necessary the elimination of other crucifiers 
such as kale, brussels sprouts, and kohlrabi which may have wintered over in nearby 
vegetable gardens. Honey bees are frequent visitors to cabbage flowers and must 
be prevented from introducing strange pollen, as by isolating the plantings or by 
covering individual plants with muslin or cheesecloth. As to chromosome numbers, 
cabbage, cauliflower, kale, brussels sprouts, and radish had 9, turnips and wild 
cabbage 10, rape 18, and rutabaga 19. Despite these differences, crosses were made 
between domestic and wild cabbage. 

Disease and insect control on hops, R. O. Magie {New York State Sta. Bui. 
708 {1944), pp. 20, Ulus. 4). —Describing the various fungus and insect enemies of 
the hop plant, the author presents the results of control experiments conducted in 
Oneida County during a 7-yr. period. The spray schedule recommended for late 
varieties includes four applications of 6-4-100 bordeaux plus 4 or 5 lb. of wettablc 



1945] 


HORTICULTURE 


369 


sulfur dust to control both downy and powdery mildews. When aphids arc present 
1 pt. of nicotine sulphate is added. Sooty mold, which develops on the honeydew 
deposited in the hop cones by the aphids, may be controlled by two applications of 
nicotine sulfate, the first applied in the last bordeaux-sulfur spray and the second 
just prior to harvest. Insects and fungi were controlled more effectively and more 
economically by liquids than by dusts. Dusting may become, however, a useful 
supplement in case of a serious outbreak of mildew because of more rapid application, 
and a copper-containing dust may be useful in early spring when the soil is too 
wet to support a heavy spray outfit. 

Seek tough rind for Honey Cream melon, D. D. Dolan and H. M. Munger. 
([N. Y.] Cornell Expt. Sta.). {Farm Res. [New York State and Cornell St<is.]y 
10 {1944), No. 4, pp. 4, 5, Ulus. 1). —The Honey Cream watermelon, desjute its 
yellow flesh, has become a popular variety in New York State. However, its tender 
rind has limited its usefulness to roadside stands and local markets. Crosses and 
backcrosses have been made to Tom Watson, a variety with a tough rind, to add 
toughness of rind to Honey Cream. A lever device for testing the toughness of 
rinds of watermelons is illustrated. 

Tomato varieties, Poplarville, Mississippi, 1944, T. E. Ashley {Miss. Farm 
Res. [Mississippi Sta.], 7 {1944), No. 10, pp. 1, 7). —On the basis of marketable 
fruit, Rutger Certified was first and Stokesdale second in production in a 1944 trial 
which included 11 varieties. 

Freezing injury of fruits and vegetables, D. H. Rose, R. C. Wright and C. O. 
Bratley {U. S. Dept. Agr. Cir. 713 {1944), pp. 31, Ulus. 3). —Based on the results 
of observations on the market and during investigation under controlled conditions, 
information is presented on the resistance and susceptibility of various fruits and 
vegetables to freezing injury, on methods of handling frozen produce to promote 
recovery, and on methods of wrapping and packaging to reduce freezing hazards. 
Commodities are grouped according to their susceptibility to low temperature in¬ 
jury. For example, avocados, bananas, lemons, limes, and pineapples suffer chilling 
injury at temj)eratures as high as 45°“55° F.; tomatoes, potatoes, eggplant, and 
cucumber are injured at temperatures dose to 32°; and certain other products such 
as apples, cabbage, cauliflower, and onions are injured very little if at all by one 
light freezing, provided they are not handled while frozen. The freezing point of a 
commodity is not necessarily an index to its susceptibility to injury. Tomatoes 
and parsnips freeze at 30°, yet the former are ruined by the exposure and the 
latter practically unharmed. The principles underlying the freezing and thawing 
of plant tissues are discussed briefly to throw light on the various observations. 

Effect of ground cover on the freezing and thawing of orchard soils, R. J. 
Barnett. (Kans. Expt. Sta.). {x4mcr. Soc. Hort. Sci. Proc., 44 {1944), pp. 57- 
65, Ulus. 7). —Studies of the behaviour of frost in open field soil under various 
surface conditions and covers showed the situation to be complex. Duration of 
the period of low air temperature as well as the minimum reached was an impor¬ 
tant factor in determining jienetration. The lag of the deej^est penetration follow¬ 
ing the minimum temperature was from 8 to 15 days for the different treatments. 
Snow was shown to be a highly effective insulating agent. Emergence of frost 
from the soil proved more complex than its penetration into the soil because of 
tlie combined effects of air temperature above and soil temperature b'elow in 
melting the ice. 

A new orchard crop—domestic rye grass, T. A. Merrill {Michigan Sta. Quart. 
Bui, 27 {1944), No. 1, pp. 107-108, Ulus. 1). —Tested in various sections of the 
western Michigan fruit-producing area, domestic or Italian ryegrass gave promising 
results as a winter cover. Good winter survival was noted in the open season of 
1943—44 when there was little snow cover. In fertile soil, this ryegrass makes an 
abundant growth. 



370 


EXPERIMENT STATION RECORD 


[Vol. 92 


Dwarf apd semi-dwarf fruit trees, H. B. Tukey. (N. Y. State Expt. Sta.). 

{I'arm Res. [New York State and Cornell Stas.], 10 (1944), No. 4, p. 14). —Apple 
trees on Mailing rootstocks have withstood temperatures of —30® F. on a light soil 
in the Hudson River Valley. Red Spy trees on Mailing I planted in 1938 bore a 
bushel of fruit in 1943. Varietal compatibility with the rootstock was evident, with 
McIntosh doing well on Mailing I, Cortland on Mailing XIII, etc. 

Spray and dust equipment receives attention, L. M. Massey and C. E. Palm. 
(|N. Y.] Cornell Expt. Sta.). (Farm Res. [New York State and Cornell Stas.], 
10 (1944), No. 4, pp. 6-7, Ulus. 2). —A combination duster and sprayer, which has 
been in use experimentally for the past 4 yr., has been redesigned to streamline 
the air flow, and it now gives fairly good coverage on apple trees 25 to 30 ft. 
tall and a better job on smaller trees such as peaches and cherries. The high- 
volume low-velocity principle whereby the atmosphere about the tree can be re¬ 
placed by one charged with a fungicide and an insecticide is deemed advantageous 
and offers real possibilities for better disease and insect control and less injury to 
the foliage. 

History of apple breeding at the Geneva Station, R. Wellington. (N. Y. 
State Expt. Sta.). (Farm Res. [New York State and Cornell Stas.], 10 (1944), 
No. 4, pp. 2-3, i.5, Ulus. 1). —A summary account is presented of the proceedings 
and results of apple breeding studies begun in a small way at Geneva in 1892 and 
continuing up to the present time. Although much of the early effort was futile 
due to a lack of knowledge of chromosomes, harmful effects of inbreeding, etc., 
there has gradually evolved a mass of basic information as to productive parents, 
effective technics, etc., which promises much for the future. CeVtain of the station 
productions, such as Cortland, Lodi, and Milton, have acliieved a position in New 
York State fruit growing. 

Growth and fruitfulness of two apple varieties on French crab seedlings and 
and on a clonal rootstock, R. H. Sudds. (W. Va. Expt. Sta.). (Amer. Soc. 
Hort. .Sci. Proc., 44 (1944), pp. 247-250 ).—A planting of Winesap and Delicious 
apple trees was established in 1927 near Morgantown, W. Va., to compare growth 
and yield on a clonal rootstock LT. S. D. A. T-200 and on commercial French era!) 
seedlings'. A summary of records taken over the 17-yr. period since planting 
showed no significant difference in yield in either variety that could be attributed 
to rootstocks. Growth as indicated by trunk girth was significantly less on the 
T-2(X) stock. Winesap trees on T-200 stock were more uniform in yield than those 
on hVench crab. With Delicious both yield and trunk girth were more uniform 
on T-20fl than on French crab but not to the point of actual significance. The 
author suggests that causes other than rootstocks must account for most of the 
variation in growth and production observed in deciduous orchards. 

The development and structure of the apple leaf, L. H. MacDaniels and 
F. F. Cowart ([Nc7v York] Cornell Sta. Mem. 258 (1944), pp. 29, Ulus. 29). — 
b'niphasis is placed upon the structure of the mature leaf as an organ of photo¬ 
synthesis and ui)on those stages in development between the formation of the leaf 
meristem from the terminal stem growing point and maturity. The time required 
for the expansion of apple leaves' varies over a wide range depending chiefly on 
temperature. The stomatal structure of apple leaves was essentially the same as 
in other plants. The number of stomates varied somewhat with vigor of growth, 
size of leaf, etc., the average being al)out 350 to 400 per square millimeter with 
extreme variations of from 200 to 700. 

Influence of sulphur sprays on the trunk diameter of young apple trees 
(second report) E. P. Christopher and S. A. Pienuzek. (R. I. Expt. Sta.). 
(Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 99-100 ).—In this paper (E. S. R., 
89, p. 68) covering the first 5 yr. in a young apple orchard, evidence is set forth 
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in favor of mild stilfur sprays over lime-sulfur 1 : 50 for protecting the young 
trees. With McIntosh, all spray treatments except lime-sulfur 1 : 50 were sig¬ 
nificantly better than no treatment. With Baldwin, trees sprayed with lime-sulfur 
1 : 50 through the season, either day or night, made significantly less growth than 
the check trees and those receiving other spray treatments. 

Some results in correcting magnesium deficiency in apple orchards, L. South- 
WICK and J. K. Shaw. (Mass. Expt. Sta.). i^Amer. Soc. Hart. Sci. Proc., 44 
(1944), pp. 8-14). —Application of four sprays of a solution of 16 lb. of Epsom 
salts in 100 gal. of water to 5-year-old apple trees which had shown considerable 
foliage scorch in preceding years gave good results. Of 146 treated trees, only 1 
showed severe scorch and 94 showed no trace of it. Two sprays were helpful but 
not nearly as effective. Autumn applications of magnesium compounds to the soil 
benefited young mulched trees the succeeding growing season, but no benefit to 
older trees growing in sod. Magnesium limestone broadcast at the rate of 50 lb. 
per tree on top of the soil was of no benefit to 4-year-old McIntosh trees. Where 
Epsom salts were used with the limestone, there was a distinct improvement. 

Sawdust, seaweed, and meadow hay as mulch for McIntosh apple trees, 
L. P. Latimer and G. P. Percival. (Univ. N. H.). (Arn^r. Soc. Ilori. Sci. Proc., 
44 (1944), pp. 49-52). —Because the majority of New Hampshire apple orchards 
are grown on hillsides where cultivation is difficult or impractical and with in¬ 
adequate grass cover for mulching, there is need of outside mulching material. 
Comparisons were made of sawdust, seaweed, and meadow hay as mulching ma¬ 
terials for young McIntosh apple trees. Hay and seaweed were outstanding with 
respect to yield and size of fruit. Color of fruit was better on the sawdust and 
sod plots, but the fruit on the hay and seaweed plots was sufficiently colored to 
meet the requirements for fancy grade. The pressure tester did not show any 
difference in maturity attributable to treatments. Quackgrass grew readily up 
through the sawdust, only slightly through hay, and not at all through seaweed. 

Picking maturity of apples, M. H. Haller and J. R. Magne.ss (U. S. Dept. 
Agr. Cir. 711 (1944), pp. 23, Ulus. 2). —Superseding Bulletin 1448 (E. S. R., 56, p. 
345), this circular brings the subject up to date by including much new information, 
particularly on the average number of days from bloom to picking maturity in a 
large number of important apple varieties. Certain new varieties, such as Cortland 
and Golden Delicious, are included and mention made of color sports of various 
older apple varieties. The effect of harvest sprays on maturity is considered. 

A report on the construction and operation of a grower-size apple waxing 
machine, A. Van Doren. (Cornell Univ.). (Amer. Soc. Ilort. Sci. Proc., 44 
(1944), pp. 183-189, Ulus. 4). —The machine uses the flotation system of applying 
the wax emulsion and a thorough coating is assured by the rolling of the apples 
in the emulsion. Golden Delicious apples lost much less weight when coated with 
wax emulsion than when handled in the usual manner. 

The effectiveness of some cover crops for controlling erosion and runoff 
in a peach orchard, F. F. Cowart and E. F. Savage. (Ga. Expt. Sta.). (Amer. 
Soc. Ilort. Sci. Proc., 44 (1944), pp. 53-56). —In the spring of 1937, a peach 
orchard was established on an area with a uniform slope of slightly less than 6 per¬ 
cent. In the fall of 1937, three plots containing 12 trees each were established for 
measurement of runoff and erosion. For 2 yr. all plots were treated alike to yield 
information on inherent differences in runoff and erosion. In October 1939, Austrian 
field peas were planted on two of the plots and the third left fallow with some 
weeds. The Austrian pea did not prove a satisfactory winter cover because of its 
limited growth at that season. Kobe lespedeza proved to be a satisfactory cover 
with respect to erosion control, but since peaches need cultivation during spring 
and summer for be.st growth and performance lespedeza is not ideal 
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Strawberries, C. H. Oldham [Gt. Min, Agr. md Fisheries Bui 95 {1944)^ 
Z ed., pp. 67-^, Ulus. 14). —This second edition of a bulletin published originally in 
1937 contains general information on the botany and history of the cultivated 
strawberry, varieties grown in England, areas in England and Wales devoted to 
strawberry production, general culture, brief summaries of investigations at various 
points in England, harvesting and marketing, control of pests, etc. 

An evaluation of certain grape varieties for use as rootstocks, F. F. Cowart 
and E. F. Savage. (Ga. Expt. Sta.). (Amer. Soc. Hort. Set. Proc., 44 (1944), 
pp. 315-318). —Observations in a vineyard comprised of rootstock varieties showed 
Dog Ridge, Warren, French, Lenoir, and Rupestris St. George to be vigorous 
growers. On the basis of more limited trials Champanel, Lukfata, and Herbemont 
appeared promising. In a stock scion trial established in 1934 Concord and Niagara 
grafted on Dog Ridge, Lenoir, Warren, and Rupestris St. George grew more vigor¬ 
ously and lived longer generally than on their own roots. In a second trial started 
in 1941, varieties on Dog Ridge, Champanel, French, Herbemont, Rupestris St. 
George, and Warren were making the best growth. 

Marketing the Fredonia grape, T. A. Merrill and B. W. Keith (Michigan 
Sta. Quart. Bui, 27 (1944), No. 1, pp. 48-49, Ulus. 2). —Fredonia grapes packed 
in 2-qt. tomato tills and covered with Cellophane and then crated, eight tills per 
crate, sold readily on the Benton Harbor market and yielded the grower a sub¬ 
stantial profit over that obtained for comparable grapes in 4-qt. baskets. 

Root-contact phenomena in relation to iron nutrition and growth of citrus, 
P. L. Guest. (U. S. D. A. coop. Calif. Citrus Expt. Sta.). (Amer. Soc. Hort. 
Sci. Proc., 44 (1944), pp. 43-48, Ulus. 3). —Sweet orange seedlings grown in sand 
cultures containing very finely ground magnetite made excellent growtli, while those 
in cultures containing magnetite that was not finely ground made comparatively 
little growth, had small leaves and short internodes, and became definitely chlorotic. 
The results showed the importance of particle size and distribution of solid phase 
components in sand cultures or in soils. Sweet orange seedlings in sand cultures 
containing basic magnesium carbonate grew poorly and became definitely iron 
chlorotic, while other plants grown similarly but without magnesium carbonate 
made healthy growth. There was an apparent interference with normal iron 
nutrition. 

Effect of trunk girdling on the performance of Washington Navel orange 
trees, A. D. Shamel and C. S. Pomeroy. (U. S. D. A.). (Arner. Soc. Hort. 
Sci. Proc., 44 (1944), pp. 80-84). —In late April 1939, a group of 41-year-old Wash¬ 
ington Navel orange trees were girdled. In 1940 the treatment was repeated on 
one-half of those girdled in 1939. Yield records showed a significant increase fol¬ 
lowing the original girdling treatment and again following the repeat girdling. 
However, when girdling was discontinued the production declined below that of 
trees which had not been girdled at all. When 4 years* yields were considered, the 
total yields of all the girdled trees were significantly greater than those of un¬ 
treated trees. Increased yields from girdling were correlated with a decrease in 
size of fruits. The possible use of girdling as a means of obtaining increased yields 
in the war period is discussed. 

Boron in the palms and soils of date gardens in the Coachella Valley of 
southern California, A. R. C. Haas. (Calif. Citrus Expt. Sta.). (Amer. Soc. 
Hort. Sci. Proc., 44 (1944), pp. 34-42, Ulus. 1). —The terminal buds of seedlings of 
the Deglet Noor date grown in solution cultures with insufficient boron died and 
the roots darkened and deteriorated. The water-soluble B content of the B-deficient 
plants was greatly reduced in comparison with the controls. The pinnae of the 
Deglet Noor variety growing in the same garden with other varieties were par¬ 
ticularly high in B. Roughly 80 percent of the B in the pinnae was water soluble. 
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The ash of fruit strands plus tlie calyx remnahts was comparatively high in B, 
and much of the B in the strands was water soluble. Date pollen contained about 
20 p. p. m. of B, of which 6-8 p. p. m. was water soluble. An examination of the pulp 
and skins showed more B in Halawy, Barhee, and Maktoom than in Khadrawy 
and Deglet Noor. The soil in Coachella Valley date gardens was found to contain 
adequate concentrations of available B. 

Trials in producing forcing roots of lily-of-the-valley, W. D. Holley. (N. H. 
Expt. Sta.). (Florists Exch. and Hort. Trade World, 103 (1944), No. 17, pp. 12, 
13, Ulus. 3). —The possibility of producing in southeastern New Hampshire lily-of- 
the-valley roots of high forcing quality was demonstrated. Fertile well-drained 
soil such as is used in vegetable production was found suitable, and with the selec¬ 
tion of proper strains there can be produced a high percentage of high quality 
marketable flowers. 

Nitrate tests for roses, K. Post and J. E. Howland. (Cornell Univ.). 
(Florists Exch. and Hort. Trade World, 103 (1944), No. 18, p. 10, Ulus. 2 ).— 
Better Times hybrid tea roses grown at nitrate levels of 10, 25, 50, 75, and 100 
p. p. m., produced well in the range of 25 to 100 p. p. m., with economical produc¬ 
tion between 25 and 75 p. p. m. Average stem lengtli was not greatly different at 
any of the nitrate levels, even 10 p. p. m. 

FORESTRY 

Determining site quality in understocked oak forests, S. R. Gkvokkiantz and 
H. F. ScHOLz. (U. S. D. A.). (Jour. Forestry, 42 (1944), No. 11, pp. 808-811).— 
Results of studies in stands of mixed oak in southwestern Wisconsin indicated 
that the most satisfactory quantitative measure of site quality is the average volume 
of all dominants In the stand. The site index, derived by multiplying the average 
basal area by the average height of dominant trees, was for practical purposes 
unaffected by the degree of stocking within the range of 50-120 percent of the 
normal and thus affords a good measure of site quality. 

Classes of shortleaf pine nursery stock for planting in the Missouri Ozarks, 
A. G. Chapman. (U. S. D. A.). (Jour. Forestry, 42 (1944), No. 11, pp. 818-826, 
Ulus. 6). —A 2-yr. study with several classes of nursery stock in open cull oak and 
dense mixed oak stands on the Clark National Forest indicated that when survival, 
height growth, and costs are taken into consideration 1-0 seedlings are the most 
satisfactory stock for general use, and that spring planting gives better results 
than fall planting. Where fall planting is necessary 1-1 transplants are desirable. 

Survival of hemlock seedlings in a relict colony under forest conditions, R. C. 
Fkiesnek and J. E. Potzger (Butler Univ. Bol. Studies, 6 (1944), Papers 9-14, pp. 
102-115, Ulus. 2). —Observations on individual seedlings identified by numbered 
markers showed that eadi added year of age, other things being equal, gives hem¬ 
lock seedlings a better chance of survival. Because of the shallow rooting habit 
of the hemlock, there was a definite relationship between percentage of seedling 
survival and percentage of normal rainfall, although no relationship was observed 
during the winter periods. Percentage of survival was generally lower during the 
summer than during the winter. Growth measurements over a 10-yr. period showed 
the marked ability of the hemlock seedling to withstand suppression. 

Effects of snowbrush on the growth of Sierra gooseberry, C. R. Quick. 
(U. S. D. A.). (Jour. Forestry, 42 (1944), No. 11, pp. 827-832, Ulus. 2). —This 
greenhouse study confirmed field observations to the effect that snowbrwsh (Ceano- 
thus cordulatus) has a favorable influence on the growth of Sierra gooseberry 
(Ribes roezli), probably because of the presence of nitrogen-fixing bacteria on the 
snowbrush roots. 
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The utility of major foreign languages in phytopathology, J. H. McLaughlin. 

’ (Okla. A. and M. Col.). (Science, 100 (1944), No. 2599, pp. 355-356).—To deter¬ 
mine the trend in numbers of published contributions on phytopathology in German, 
French, Russian, Spanish, and Portuguese, counts were made of the pai)ers in this 
field in tlie check lists of the U. S. Department of Agriculture for the years 1931. 
1935, 1942, and 1943, the results being tabulated and discussed. It is deemed evident 
that the marked decrease of papers in the first three languages from the first 2 to 
the last 2 yr. is due mainly to total mobilization for war. In contrast there has 
been a steady increase in the numbers of papers in Spanish and Portuguese, indicat¬ 
ing an increase in agricultural research in Latin America; the present and potential 
increase in numbers of contributions in these two languages and the potentialities 
of Russian agricultural science after the war are stressed, along with the need for 
more knowledge of these three languages as a corollary. 

The Plant Disease Reporter, [October 1 and 7, 1944] (U. S. Dept. Agr., Plant 
Disease Rptr., 28 (1944), Nos. 31, pp. 945-970; 32, pp. 971-994 ).—In addition to 
brief seasonal survey notes from the Emergency Plant Disease Prevention Project 
relating to such crops as cereals and grasses, field legumes, potatoes, vegetables, 
fruits, special crops, and miscellaneous plants, the above issues contain the following 
signed notes and articles: 

No, 31 .—Peony diseases observed in a Pennsylvania nursery, by J. S. Nieder- 
hauser; further note on occurrence of elm phloem necrosis in Missouri, by T. W. 
Bretz; notes on the occurrence of Tryblidiella spp. in Florida, by A. S. Rhoads; 
preemergence losses and seedling root rot and their control in guayule nurseries, 
by B. Sleeth; diseases of soybeans in Arkansas by H. W. Larsh and in Indiana and 
Illinois by J. S. Tidd; com diseases in Indiana by Tidd and in Missouri by Bretz; 
diseases observed on sorghum in Oklahoma and Arkansas, by H. W. Larsh; control 
of onion smut in Indiana with Arasan and Fermate, by C. T. Gregory; and summary 
of the more important plant diseases taken in connection with the insect and plant 
disease survey in the gene.ral vicinity of ports of entry from January 1944 to June 
30, 1944. 

No. 32. —A.ster yellows on vegetable crops and weeds in the Winter Garden 
region of Texas, by S. S. IvanofT and W. H. Ewart; potato diseases or injuries in 
Massachusetts by R. C. Cassell and in Wisconsin by E. E. Honey, R. E. Vaughan, 
and J. W. Brann; cotton boll rots and the fungi associated with them in Oklahoma 
in 1944, by W. W. Ray; observations on Sclerotinia root rot of guayule, by A. J. 
Braun; fungi isolated from diseased guayule, by J. T. Presley and L. Weston; 
alfalfa seed production in northern Minnesota, by I. W. Tervet; diseases of peanuts 
in South Carolina, by A. E. Prince; diseases of soybeans in Wisconsin, by Hone}'. 
J. G. Dickson, and F. R. Jones; fruit diseases in western Illinois, by Tidd and G. H. 
Boewe; and virus symptoms on Montmorency cherry in a bad fungous leaf sjwt 
year, by E. M. Hildebrand. 

Report of the first annual meeting of the Potomac division of the American 
Phytopathological Society, Bureau of Plant Industry Station, Beltsville, Mary¬ 
land, February 23 and 24, 1944 (Phytopathology, 34 (1944), No. 11 pp. 990-996), 
—In addition to brief summaries of 5 papers on plant quarantines, abstracts are 
presented on 14 others dealing with fungicides and with diseases (viruses, bacteria, 
fungi, nematodes) of Allium spp., cantaloup, pepper, tobacco, grasses, barley, 
j>otato, sugar beet, strawberry, Easter lily, and violet. 

Progress'in the control of seed-borne diseases, G. A. Scott (Ontario Crop 
Imp. Assoc. Ann. Conv., Toronto, Canada, 1944, pp. 35-39). 

Market diseases of fruits and vegetables: Beets, endive, escarole, globe arti¬ 
chokes, lettuce, rhubarb, spinach, swiss chard, and sweetpotatoes, G. B. Ramsey 
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and J. S. WiANT {U. S, Dept. Agr., Misc. Pub. 541 (1944), pp. 40, Ulus. The 
ninth in a series (E. S. R., 89, p. 556) designed to aid in recognizing and identifying 
economically important pathological conditions in the channels of marketing, to 
facilitate the market inspection of these products, and to prevent losses from such 
conditions. Of the 18 plates, 7 are in color. There are 157 references. 

Market dUetset of fruits and vegetables, C. O. Bratley et al. (Amer. 
Phytopdth, SoCs, Wcxr. Corn., 1944, pp. 31 -\‘).—This outline presents the symptoms 
and control measures for diseases most commonly found on harvested fruits and 
vegetables in transit, in storage, and on the market. 

Greater production through control of plant diseases (Arkansas Sta. Bui. 443 
(1944), pp. 28-31 ).—Included arc brief summaries on breeding disease-resistant 
small grains, including rice; new developments in cottonseed treatment; and a pre¬ 
liminary report on peanut disease control. 

Inorganic spray materials versus organic materials as fungicides and insecti> 
cides, R. H. Hurt. (Va. Expt. Sta.). (Va. Fruit, 32 (1944), No. 10, pp. 8-9). — 
Preliminary results with DDT and Fermate against apple scab and codling moth 
in Virginia arc said to be promising. 

Fungicides [at the Rhode Island Station] (Rhode Island Sta. Rpt. [1943], pp. 
24^26). —Lauryl pyridinium bromide, lauryl quinolinium bromide, and lauryl iso- 
quinolinium bromide at 5 p. p. m. were found to kill pathogenic fungus spores, their 
toxicity to which was unaffected by the pH value of the water; although poisonous 
to germs, they caused no injury to man, animals, or plant foliage. A second promis¬ 
ing group of pesticides was found among the quaternary ammonium compounds. 
The inherent wetting power of both these groups of comixumds is high. A third 
group investigated are members of a new type of organic mercury compounds. The 
best of them prevented germination of over 95 percent of the spores of Macro- 
sporium sarcinaeforme at dilutions as low as 3 p. p. m. A fungicidal test whereby 
the “staying power” of a chemical can he forecast in 2 weeks is described. 

A study of the fungistatic and fungicidal properties and of the toxicity for 
mice of sodium azide, J. A. Herrick and J. E. Kempf (Jour. Bad., 48 (1944), 
No. 3, pp. 331-336 ).—From the results of tests on Aspergillus, Penicilliurn, Mucor, 
Trichophyton, Alternaria, Stereum, Blastomyces, Ilistoplasnia, and Monilia, it is 
concluded that the pronounced ability of NaNa to suppress the growth of fungi is 
due to its fungistatic action and that it has no practical fungicidal power. 

The inhibiting effect of sodium azide on mold growth, J. E. Kempf and W. J. 
NuNGEStER (Science, 100 (1944), No. 2601, pp. 411-412 ).—“The growth of molds 
on a variety of materials is of great economic and military significance. . . 

In view of these facts, the chance observation that high dilutions of sodium azide 
(NaNa) prevented the growth of Penicillinm notatum seemed worthy of further 
investigation” as to its possible value as a chemotherapeutic agent. On the basis 
of animal tests briefly noted, NaNs appears to hold little promise for treating systemic 
animal infections; preliminary fungicidal tests against P. glaucuin, Aspergillus 
niger, Mucor rhisopodifonnis, and Oidium albicans arc reported. 

Bacterial leaf spot of oats caused in the USSR by Bacterium coronafaciens 
Ell., M. V. Gorlenko and A. I. Naydenko (Compt. Rend. (Dok.) Acad. Sci. 
U. R. S. S., n. ser., 42 (1944), No. 8, pp. 365--Studies of a leaf spot of oats 
in Russia showed it to be caused by bacteria identified as B. coronafaciens—cmxse of 
the disease known in the United States as halo blight. The source of infection was 
found to lay mainly in the preceding season’s crop residues; to a smaller degree, 
in the seeds. 

Physiologic specialization of oat stem rust in Canada, M. Newton and T. 
Johnson (Canad. Jour. Res., 22 (1944), No. 5, Sect. C, pp. 201-216, Ulus. 2). — 
During 1941-43, 12 physiologic races were identified from 2,586 isolates studied. 
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The annual surveys indicated that each year races 1, 2, and 5 comprised the bulk 
of the oats stem rust (Puccinia graminis avenae) in all parts of Canada, their 
predominance being greatest in the three Prairie Provinces where barberry is 
virtually nonexistent. With barberry present, other races of greater range in 
pathogenicity were found more frequently than in the above three provinces; the 
occurrence of such races, however, was sporadic until 1943, when races 8, 10, and 
11 attained a wide distribution—apparently traceable to wind-borne spores from 
the south. There was evidence that the strains of these races present in 1943 
remained in the uredial stage much longer than did strains of the same races collected 
previously—a fact that may have favored their spread in that year. The possibility 
that virulent races may also originate by mutation is suggested by the spontaneous 
pathogenic changes that occurred in the greenhouse in a culture of race 3 that 
gave rise to several cultures of race 7. The environal eflFects on the identification 
of physiological races were demonstrated by the seasonal influences on the reaction 
of the Sevnothree variety to races 1 and 11; here, the characteristic type 1 was 
frequently replaced in summer by type '‘x”. A constant temperature of above 
80® F. failed appreciably to affect the reaction to stem rust of adult plants of White 
Tartar and Richland—or other varieties of the same type of resistance—but was 
capable of breaking down the resistance of certain sorts derived from the crosses 
Hajira X Joanette, Hajira X Banner, and Victoria X (Hajira X Banner). 

Ear tipping in wheat, G. D. H. Bku. {Agriculture, Jour. Min. Agr. [Gf. Brit.], 
51 {1944), No. 7, pp. 318-320, Ulus. 3). —A note on white and shriveled tips and 
upper parts of wheat ears attributed to low temperatures at the critical time of 
flower development prior to grain setting. 

Effect of scab on the quality of hard red spring wheat, P. P. Merritt and 
E. R. Ausemus. (Minn. Expt. Sta. and U. S. D. A.). {Cereal Chern., 21 {1944), 
No. 3, pp. 199-209, Ulus. 1). —In a study of Gibberella seae infection of four hard 
red spring wheat varieties (Thatcher, Regent, Ns 2829, and Ns 2822), the weight 
per 1,000 kernels was markedly lowered and their apparent specific gravity was 
also decreased. The yield of flour from scabby wheat was slightly but significantly 
decreased by scab, its ash and reducing sugar contents were somewhat higher, and 
its carotenoid pigment was considerably higher as compared with corresponding 
flours milled from sound wheat. Differential baking tests representing sound and 
scabby Thatcher and Ns 2829 showed that the absorption at mixing time and the 
oxidation, mixing, and fermentation requirements of the flours from sound and 
scabby wheat were essentially similar. Doughs made with flours from the scab- 
infected wheats had wet sticky surfaces, collapsed readily, and markedly decreased 
in consistency as fermentation progressed. These doughs produced bread with 
darker crust and duller, more yellow crumb color than corresponding doughs made 
wdlh flours from sound wheat; they also exhibited a characteristic tendency to “cup" 
or pull away from the bottom of the baking pan. These undesirable baking proper¬ 
ties were greatly minimized when such flours were blended with those from sound 
wheat. The loaf volumes of blends containing up to 30 percent of flour from 
scabby wheat compared favorably with those of flours milled from sound wheat. 

Leafroll vs. yield of “second crop” potatoes on Long Island, H. S. Cunning¬ 
ham. (N. Y. State Expt. Sta.). {Farm Res. [New York Stale and Cornell Y/oy.], 
10 {1944), No. 4, pp. 11, 13). —The production of a crop of potatoes in the fall for 
use as seed for the following season is practiced by many growers on Long Island. 
Preliminary tests indicated that use of such seed—even with leaf roll—does not 
seem to reduce yields seriously as compared with crops from northern-grown seed. 

The effect of latent mosaic (virus X) on yield of potatoes in Maine, E. S. 
Schultz and R. Bonue. (U. S. D. A. and Maine Expt. Sta.). {Amer. Potato 
Jour., 21 {1944), No. 10, pp. 278-283). —This virus is harbored more generally than 
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any other by most of the old and some of the new potato varieties—by some without 
inducing symptoms and by others with typical mosaic. Latent mosaic is cailsed 
by several strains of virus X, distinguishable by the severity of host reactions; 
besides inducing more severe foliage symptoms, the stronger strains depress the 
yield more than the weak ones. It was shown that this disease reduces yields 
by 9-22 percent, that they are depressed more in some varieties than in others, and 
that annual losses of millions of bushels result. The control measures indicated 
involve propagation of seed potatoes in isolated fields, protective inoculation with 
a weak virus strain, and development of immune varieties. 

Potato wart in Pennsylvania, R. E. Hartman {Pa. Acad. Set. Proc., 17 {1943), 
pp- 71-77, Ulus. 2). —A presentation of the recent situation in this State with 
respect to the wart disease in relation to quarantines, surveys, and research, including 
eradication investigations. 

Standardization of root excretions for immunity trials on the potato root 
eelworm, C. Ellenby {Nature [London], 154 {1944), No. 3907, pp. 363-364 ).— 
Experiments with South American species of potato—carried on since 1941—are 
reported to have shown that, as compared with British species, they are generally 
far less strongly attacked by the potato eelworm, nor do their root excretions 
stimulate to the same extent the emergence of larvae from the cysts. A full account 
of this work is to be published later, but at this time the method recently developed 
to test whether the differences in excretions were truly specific, is described in detail 
with the idea that it might prove useful in other fields of eelworm research. In 
this procedure the oxygen consumption of the roots is used for standardizing the 
solutions of root excretions, the assumption being that the rate of production of 
the latter is related to the metabolic rate. Other activities, such as growth hormone 
production, might similarly be used, but this method seemed to be particularly 
suitable, since it can be done reasonably accurately and rapidly—the actual deter¬ 
mination requiring little more than 5 min. 

Effects of iron deficiency on respiration of sunflower plants, P. R. Glenister 
{Bot. Gas., 106 {1944), No. 1, pp. 33-40, Ulus. 10). —Among sunflower plants grown 
in sand culture solution, one group had ferric citrate added and the other no Fe salt. 
Plants of the minus-Fe group developed the typical Fe-deficiency chlorosis; the 
controls were normal in color. In the young chlorotic leaves of Fe-deficient plants 
respiration was repressed and there was only half as much Fe as in comparable 
leaves of controls. No relocation of Fe from older to younger leaves occurred in 
the Fe-deficient plants; in both, the gradients were of decreasing Fe content in 
proceeding from bottom to top of the plants. The Fe contents of the leaves of a 
given plant under either treatment were found related to the ages of the leaves, the 
older ones containing more Fe than the younger. 

Foliage infection of Lycopersicon esculentum by Colletotrichum phomoides, 
S. G. Younkin and A. W. Dimock. (Cornell Univ. et al.). {Phytopathology, 34 
{1944), No. 11, pp. 976-977, Ulus. 1). —Seedling Rutgers, Marglobe, Early Balti¬ 
more, Chicago, and Garden State tomato plants that has been atomized with spore 
suspensions of C. phomoides and held 1.5-3 days in a saturated atmosphere developed 
numerous small necrotic spots on the leaves and cotyledons; lesions appeared 5-7 
days after inoculation. Sporulation of the fungus on infected tissue was ^served 
microscopically; isolations from surface-disinfested lesions yielded only this fungus. 

Tomato leaf rolling {New Jersey Stas. Plant Disease Notes, 21 {1944), No. 11, 
pp^ 42-44),.—On a rolling upward and inward of the individual leaflets of the older 
leaves, nonparasitic in origin and caused by certain unfavorable fluctuations in growth 
conditions. Ordinarily no specific control measures are needed; if extremely severe, 
some of the suggested points to be considered are liberal applications of organic 
matter, subsoil drainage, liming, and avoidance of severe root pruning on large 
plants by too deep or too close cultivation just before a dry period. 
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The ring rot bacterium in relation to tomato and eggplant, R. H. Larson. 

(Wis. Expt. Sta.). {Jour. Agr. Res. [t/. S.], 69 (1944), No. 8, pp. 309-325, Ulus. 
8. —It is demonstrated that Cprynehacterium sepedonicum may readily cause severe 
wilting and death of tomato plants, and detailed histological and reisolation studies 
have shown that it invades the tissues systemically through the xylem but rarely 
affects the adjacent phloem and parenchyma in the initial invasion stages. The 
intercellular spaces of younger xylem tissues exhibit only slight enzymatic action 
in advance of the bacteria; lignification and sclereid formation were not observed. 
In infected mature fruit the bacteria can be traced from the invaded place of fmit 
attachment tlirough the tracheae in the placental region and locular cavity directly 
to the funiculus of the seed; there the bacteria were identified between the integument 
and endosijemi in the micropylar region betw’een embryo and endosperm; seed trans¬ 
mission was demonstrated. All varieties tested were' susceptible, though some dif¬ 
ferences in tolerance were observed. Infection occurred in all tomato transplants 
to soil recently infested with bacterial suspensions; no infection resulted from 
I)lanting tomatoes in inoculated soil that had overwintered in the field. All varieties 
of the common garden eggplant proved susceptible, as was also the annual weed, 
scarlet eggplant (Solanum integrifolium). Puerto Rican Beauty and selection E-12 
—two varieties of eggplant resistant to Bacterium solanacearum —were also resistant 
to C. sepedonicum. 

Comparison of soil fumigants for the control of the root-knot nematode, F. L. 

Stark, Jr., B. Lear, and A. G. Newhall. (Cornell Univ.). (Phytopathology, 
34 (1944), No. 11, pp. 954-965, Ulus. 3). —In tests of several soil fumigants against 
Heterodera marioni in two commercial tomato greenliouses, control was measured 
by comparing yields and by scoring all roots on several series of replicated plots. 
\Mien injected 4-5 in. deep on 10-in. centers, good control was obtained with chloro- 
I)icrin at 1.6, 2, and 2.5 cc. per injection, chloropicrin plus ethylene dichloride (1-9) 
at 7.35 and 10 cc., chloropicrin plus methyl bromide (3-1) at 1.8 and 2.0 cc., D-D 
mixture at 4 cc., ethylene dichloride at 15 cc., and methyl bromide mixture (10 
percent methyl bromide in a 3-1 mixture of ethylene dichloride and carbon tetra¬ 
chloride) at 3, 4, 5, 6, 7, and 8 cc. per injection. Furyl-nitroethylene dust at 20 lb. 
I)er 1,000 sq. ft. failed to control root knot. The advantages and disadvantages of 
each fumigant are discussed and data on economic return presented. 

Increasing the dosage of chloropicrin above 1.6 cc. and of the 10 percent methyl 
bromide mixture above 3 cc. per injection failed to give larger yield.s, even though 
more complete control of nematodes was obtained. Increased yields from the 
treated plots were due to the production of more rather than larger tomato fruits. 

Fruit disease control, H. C. Young. (Ohio Expt. Sta.). (S. Dak. State Hort. 
Soc., Ann. Rpt., 41 (1944), pp. 53-54). —A note on plant disease history in Ohio. 

An outbreak of fire-blight follows previous dry summer and open winter as 
in past, M. A. Blake (Hort. News [N. J. State Hort. S'oe.], 25 (1944), No. 5, pp. 
1618, 1620). —On an outbreak of infection of pome fruit trees by Erwinia amylovora 
in New Jersey, summer of 1944. 

Relative fire-blight injury of 117 varieties of apples, R. Sager (Hort. News 
\N. J. State Hort. 5*oc.], 25 (1944), No. 5, p. 1619). —Among the 117 varieties in 
the Rutgers University orchard, fire blight is said to have developed on 64—all 
from blossom infection. The data are tabulated, listed, and briefly discussed with 
respect to degrees of injur>^ encoimtered among the varieties attacked. 

The eradication of black spot or apple scab in Western Australia, H. R. 
Powell and W. P. Cass Smith (Jowr. Dept. Agr. West. Austral., 2. ser., 21 (1944), 
No. 2, pp. 148-155, Ulus. 5). —Apple scab “appears to be present in all apple grow¬ 
ing countries of the world, with the exception of Western Australia, which is now 
believed to be free. ... The latest outbreaks occurred in the season of 1939-40, and 
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these were more serious than any of the previous ones.” The authors describe 
that outbreak and the eradication measures used and discuss the danger of a future 
outbreak, with the conclusion that “in the light of past experience ... it can also 
be eradicated.” As to the methods used, all visibly infected leaves and fruit were 
removed and destroyed. The trees in and around the infected area and the ground 
beneath were sprayed with bordeaux at once—also after harvest—and a cover cro]) 
was planted to catch fallen leaves and prevent them from blowing. Just before the 
winter buds burst, the cover crop and fallen leaves were buried by deep ploughing. 
Fallen leaves caught along fences and in uncleared areas were destroyed by flame 
throwers. Bordeaux was applied three times in the spring. This program was 
enforced in each infected orchard until free from visible scab for two full growing 
seasons. Leaves attached to imported nursery stock—evidently a source of earlier 
outbreaks—are now required to be removed before shipment, and the trees are 
treated with bordaux before leaving the inspection sheds. 

Fcrmatc, a promising new fungicide for apple spraying (New Jersey Stas. 
Plant Disease Notes, 21 (1944), No. 12, pp. 45-48). —On the basis of 1942-43 tests 
it seems that Fermate used during the first 2-3 cover sprays would strengthen the 
spray program, since it has protected against both late scab and early fruit spot 
(Phoma pomi) infections without the danger of injury inherent in the oil-sulfur 
sprays. It also appears that Fermate can be used tbroughout the blooming and 
early cover spray period without much danger from fruit russeting such as follows 
application of the copper fungicides. 

Can storage scald disease on apples be controlled? R. M. Smock. (|N. Y.] 
Cornell Expt. Sta.). (Farm Res. (Arw York State and Cornell Stas.], 10 (1944), 
No. 4, pp. 10, 16, Ulus. 2). —Present results of studies still in progress indicate 
great promise from conditioning the air in controlled-atmosphere storage by 
activated charcoal treated with a small amount of bromine; even in ordinary cold 
storage the method has given results superior to those from use of oiled paper in 
1 year’s tests. Storing scald-susceptible varieties separately or treating them with 
a coating of wax emulsion also aided in preventing development of this physiological 
disorder. 

Two years* observations on the causes of “sick” peach trees, I. C, Haut. 
(Univ. Md.). (Md. State Hort. Soc. Proc., 46 (1944), pp. 16-23). —This is a report 
of a special survey of peach troubles in Maryland. No evidence was found of any 
widespread dissemination of the newer virus diseases and no more than occasional 
cases of yellows and little peach except in a. few semiabandoned orchards. Most 
of the peach tree losses—in some instances of serious proportions—were found 
due to culture problems; some of these involved overdeep planting, poor handling 
of terraces, too close planting, malnutrition, and poor cover crop management on 
shallow soils and in relation to drought. Failure to control damage by borers and 
mice were also involved. These factors are briefly discussed. 

Intercellular mycelium of Taphrina deformans in peach fruit, C. Roberts and 
J. T. Barrett. (Univ. Calif.). (Phytopathology, 24 (1944), No. 11, pp. 977-979, 
Ulus. 1). —Abundant mycelium ^vas observed in immature peach fruits with dis¬ 
colored slightly raised lesions but not ordinarily in those with warty protuberances. 
Intermediate symptoms on some fruits precluded the possibility of a definite correla¬ 
tion between symptomatology and presence of the fungus. It is believed that 
symptomatology alone is not a justifiable basis for assuming fruit infection by T. 
deformans. 

“Stunt” disease of blueberries, R. F. Suit. (N. Y. State Expt. Sta.). 
(Farm Res. [New York State and Cornell Stas.], 10 (1944), No. 4, p. 16, Ulus. 1). — 
The results of a study of the prevalence of this virus disease in two blueberry 
plantings on muck soil indicate it to be of major .importance, practically eliminating 
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a planting in a few years if not controlled. Roguing should help in eliminating the 
disease, and preliminary tests indicate that removal of affected branches during 
summer may also aid in control. Definite symptoms have not been found in wild 
blueberries. 

Diseases of the raspberry, G. H. Berkeley and G. C. Chamberlain (Canada 
Dept Agr., Farmers' But. 123, rev. (1944), pp. 11, Ulus, 10).—An informatory 
leaflet on virus, fungus, bacterial, and nonparasitic diseases and their control. 

Histdrico de Elsinoe ampelina, o fungo causador da antracnose da videira, 
A. E. Jenkins and A. A. Bitancourt (BiolSgico, 10 (1944), No. 4, pp. 109-114; 
Eng. abs., p. 112). —A survey (40 references) of the history of the grape anthrac- 
nose in South America revealed that in Chile, Brazil, Paraguay, and Argentina 
there are independent records of the disease beginning with 1877, in which year 
Lefeuvre diagnosed it in southern Chile. Other early papers by this and other 
authors were published in Chile in 1878 and 1880; these are the earliest known 
records for any of the South American countries. In Brazil the disease was first 
reported by Goeldi in 1888, and in 1910 Puttemans stated that he considered it the 
worst malady of European grapes in that country. Between tliose two dates an- 
thranose was studied in Sao Paulo by Campos Novaes and by Noack. The report 
of the disease from Paraguay in 1886 was by Spegazzini, who found it there in 
1881. In Argentina, Peru, and Venezuela records of the disease date from 1896, 
1901, and 1934, respectively. 

Diseases of the papaw, E. W. B. da Costa (Queensland Agr. Jour., 58 (1944), 
No. 5, pp. 282-293, Ulus. 10). —Information is presented on the diseases (with key) 
affecting the plant as a whole and those affecting chiefly the fruit, with control 
measures. 

Growing bananas on acid soil, G. D. Scarseth (U. S. Dept. Agr., Agr. in 
Americas, 4 (1944), No. 10, pp. 188-189, 194-195, Ulus. 5). —In this first published 
report of experiments on the control of Panama disease (Fusarium bulbigenum 
cubense) of Gros Michel bananas in acid soils on old infested land, the following 
suggestions ar.. offered on the basis of the results obtained: Select a soil area that 
is clay in texture; start by killing the diseased host plants 10-12 yr. ahead of the 
other operations, although an effective soil disinfection reagent may shorten this 
to 1 yr.; apply hydrated lime, 12-15 tons per acre, to obtain a pH of 7.5 to a depth 
of 16-24 in., depending on the pH of the original soil; fertilize heavily with phos¬ 
phate and potash and seed to legume cover crop; and plow under several of these 
legume crops for a period of 1 yr. or more before replanting to bananas. As a 
result of these investigations it is expected that production of this great tropical 
food crop can be brought back to certain abandoned areas and continued on a 
permanent basis. The treatment of the soil for controlling the disease makes it so 
fertile that the yield and quality of fruit are greatlv increased. 

Witches’ broom disease investigations, VIII-XI, R. E. D. Baker and W. T. 
Dale (Trap. Agr. {Trinidad], 21 (1944), Nos. 9, pp. 170-176, Ulus. 2; 10, pp. 196- 
199). — ^A continuation (E. S. R., 90, p. 653), 

VIII. Obsenmtions on fan broom formation and loss of pods at River Estate 
from September 1942 to September 1943 (pp. 170-175).—Up to the time of writ¬ 
ing—the fourth year of serious attack—the cacao trees themselves had been only 
slightly damaged by the disease and their yielding capacity was virtually un¬ 
impaired; it is believed possible that a fan broom, which has plenty of leaves and 
chlorophyll, might be practically self-supporting as far as carbohydrates' are con¬ 
cerned and would withdaw only small quantities of minerals from the tree. The 
results have given no reason to suppose that trees of this kind of seedling cacao 
have any resistance to pod attack; however, trees which set the bulk of their crop 
in the dry season showed considerable disease avoidance. Thus if a clone setting 
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its main crop at* this time of year could be found, its use might go far towards 
the economic control of the disease, especially if such a clone exhibited resistance 
to fan brooms and was not a free-flowering type which could be severely damaged 
by cushion brooms. 

IX. Loss of pods at River Estate—results to April 1944 (pp. 175-176).—Yield 
records are tabulated and briefly discussed. No reason was found to believe that 
trees in this plot exhibited any resistance to the disease. 

X. Loss of pods in L C. S. clones at River Estate during 1943 (pp. 196-198).— 
Several clones are reported to have given some promise of pod resistance in addi¬ 
tion to disease avoidance; until further substantiated, however, these results must 
be viewed with caution. 

XI. Observations on the effect of planting interval oh witches' broom disease at 
River Estate (pp. 198-199).—The findings here reported fail, on the whole, to sup¬ 
port the theory that close-planted cacao has fewer pods attacked by witches’-broom, 
but the fact remains that the closer spacings not only appeared to be in better 
condition but were producing far more cacao than the wider spacings. 

Um teste para a identificagao precoce da tristeza dos citrus (A test for the 
early identification of the “tristeza” disease of citrus), A. A. Bitancourt 
(Biologico, 10 (1944), No. 6, pp. 169-175; Eng. abs., p. 175). —The test consists 
in applying a 3-percent alcoholic solution of iodine to the superficially scraped 
bark at the bud union. On affected trees a marked contrast is shown between the 
starch-full dark-colored parenchyma of the sweet orange scion and the colorless 
l)arcnchyma of the sour orange stock; this reaction is reversed on the inner sur¬ 
face (phloem) of the bark. The more pronounced the external symptoms of dis¬ 
ease, the more acute is the contrast in color at the bud union. Apparently healthy 
trees in affected orchards may exhibit a faint reaction, indicating that the disease 
is present even though the foliage symptoms have not yet developed. Tests made 
at Riverside, Calif., where the disease does not occur, were consistently negative. 
The apparent lack of carbohydrate translocation in the phloem from the sweet 
orange top to the sour orange roots explains the death of the rootlets and sub¬ 
sequently that of the trees; it also supix)rts the theory presented by the author that 
the disease is caused by a virus latent in the sweet orange and to which the sour 
is immune. The symptoms—including the accumulation of starch in the bark and 
the death of the starved rootlets—parallel those described by W. P. Raleigh in his 
experiments on grafting scions with latent potato mosaic on healthy seedlings 
known to be resistant (E. S. R., 76, p. 493). 

Fungistatic action of diphenyl on citrus fruit pathogens, G. B. Ramsey, M. A. 
Smith, and B. C. Heiberg. (U. S. D. A. et ah). (Bot. Gas., 106 (1944), No. 1, 
pp. 74-83, Ulus. 3). —Among the 10 pathogens studied, growth of a few was totally 
inhibited, some were moderately or only slightly checked, and 1 appeared to be 
stimulated by diphenyl; differences in res'ix)nses were also observed when spores 
placed in water drops and on agar plates were exposed to its vapor. For all fungi 
so exposed, the developing hyphae were larger in diameter than normal and secon¬ 
dary branching was greatly increased. With some fungus species there was a 
tendency to produce short malformed or giant cells. Spores frequently became 
enlarged and distorted and often burst before the germ tubes were appreciably 
developed; death of cells did not occur except on actual bursting. On removal of 
diphenyl from cultures the organisms resumed growth and sjxjre production. A 
new method of using diphenyl as a fungistatic agent for controlling citrus fruit 
decay was demonstrated: Unwrapi)ed oranges placed in cuplike depressions in 
special paper-pulp trays impregnated with diphenyl developed little or no decay 
when packed in tight fiberboard boxes; controls developed considerable rot. Con¬ 
trol of fruit rot during transit, storage, and marketing through use of diphenyl- 
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treated wraps or trays results from inhibition of germination in surface spores, 
retardation of growth in exposed hyphae, and prevention of new srx)re formation— 
often the source of infections during handling. Diphenyl vajxDrs should prove 
effective in checking development of blue mold rot, Botrytis rot, Diplodki and Pho- 
mopsis stem-end rots^ and green mold rot; its failure to markedly inhibit mycelial 
growth and spore germination of the fungi of Alternaria rot, anthracnose, Phy- 
tophthora brown rot, Sclerotinia cottony rot, and Trichoderma rot suggests that 
these diseases are unlikely to be controlled in this way. 

Experimental control of orange decays with thiourea, J. F. L. Childs and 
E. A. SiEGLER. (U. S. D. A.). {Phytopathology, 34 (1944), No. 11, pp. 983-985). 
—Effective control was obtained for stem-end rot (Diplodia natalensis and Pho- 
mopsis citri) and green mold (Penicillium digitatum) on Pineapple, Temple, Va¬ 
lencia, and seedling-type oranges held in storage 2-3 weeks at about 70° F. Mo¬ 
mentary dipping of 225 oranges in 5 percent thiourea plus 0.05 percent of the 
wetting agent Vatsol resulted in 1.8 i>ercent fruits with decay; of 222 untreated 
fruits, 38.2 percent decayed. This treatment proved equally effective on fruits 
previously exposed to ethylene and when a wax emulsion was incorporated therein. 
Fruits washed immediately after treatment gave 19 percent decay, but if air dried 
before washing no decay appeared; 44.6 i^ercent of the control untreated fruits 
decayed. 

Guayule nursery diseases and their control, A. J. Braun, W. A. Campbell, 
J. T. PRE.SLEY, H. Schneider, B. Sleeth, L. Weston, et al. (U. S. Dept. Agr., 
Bur. Plant Indus., Soils, and Agr, Engin., 1944, pp. 20-\~, Ulus. 7). —“The purpose of 
this’ report is to summarize the present information on guayule nursery diseases 
and their control. This information is still incomplete, and more detailed knowledge 
must await the outcome of greenhouse and field exi)eriments and further 
observations." 

Science’s fight for healthy Hevea, M. H. Langford (U. S. Dept. Agr., Agr. 
in Americas, 4 (1944), No. 8, pp. 151-153, 158, Ulus. 5). —An account of the coop¬ 
erative research program begun in 1940 for control of the South American leaf 
blight of the Para rubbertree caused by tlie fungus Dothidiella ulei. As a result 
of this work, the feasibility of preserving valuable breeding trees by fungicidal 
s]u-aying has been demonstrated, and many high-yielding resistant clones have been 
selected and increased until the use of thoroughly tested material in mixed field 
plantings and for top-budding high-yielding Oriental clones has now become 
standard procedure. “As a result of the use of these modern-day pathological 
and horticultural procedures, which have been used extensively for other crops, 
science has provided a way for growing healthy high-yielding hevea rubbertrees in 
tropical America.” 

Remedy found for chlorosis of the azalea, R. A. Bowden. (Univ. Ga.). 
(South. Florist and Nurseryman, 57 (1944), No. 18, pp. 8, 10, Ulus. 4). —Tests of 
all known plant food elements indicated iron to be the controlling agent for this 
chlorosis, and FeS04 was the only form giving beneficial results. Plants suffering 
from chlorosis usually responded to spraying with FeSO* within 7-10 days, with tlic 
trouble cleared up within 14 days. Azaleas proved more susceptible under lack of 
moisture, in heavy soils, and with insufficient plant food materials available; proper 
pH conduced to a healthy condition, but soil reaction showed no connection with the 
cause or control of the trouble. 

Hot-water treatment for control of Phytophthora root rot of calla, A. W. 

Dimock and K. F. Baker. (Cornell and Calif. Univs.). (Phytopathology, 34 
(1944), No. 11 „ pp. 979-981, Ulus. 1). — P. richardiae root rot of Zantedeschia sp. 
was controlled by treating infected rhizomes* in water at 122° F. for 1 hr. and 
planting in sterilized soil in sterilized containers. 
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Streak and mosaic of cineraria, L. K. Jones. (Wash. Expt. Sta.). {Phyto¬ 
pathology, 34 {1944) ^ No. 11, pp. 941-953, Ulus. 4). —Viruses of streak and mosaic 
have been destructive on cineraria in greenhouses of Washington State. Leaf and 
stem necrosis and wilting of plants near blossoming time by the streak virus often 
resulted in a loss of 20-50 percent of the plants. Leaf mottling, puckering, and 
malformation and dwarfing of plants by the mosaic virus in a few cases resulted 
in loss of a low percentage of the plants. The streak virus was transmitted by seed, 
mechanical rubbing of diseased on healthy tissues, and by Thrips iabaci, but was 
inactivated very quickly in extracted plant juice; it was transmitted to tomato and 
pea, the symptoms produced on these suscepts as well as the other characters of 
the virus indicating it to be a strain of the t 9 mato spotted wilt virus. The mosaic 
virus was transmitted by seed, mechanical inoculation methods, and by Aphis 
marut(w, was inactivated near 70° C., and remained active in extracted plant juice 
for 14 days; it was not transmitted to tobacco, tomato, cucumber, lettuce, or pea, 
and appears to be specific to cineraria. Streak and mosaic can be controlled by 
carefully selecting disease-free plants for seed production. Control of aphids and 
thrips on cineraria plants would also aid in reducing their spread. Destruction 
of possible weed hosts of the streak virus in the vicinity of cineraria plants and 
care to avoid handling of diseased before healthy plants are cultural practices of 
value in reducing losses. 

The use of fungicides and growth substances in the control of Fusarium scale 
rot of lilies, W. D. McClellan and N. W. Stuart. (U. S. D. A.). {Phyto¬ 
pathology, 34 (1944), No. 11, pp. 965-975, illus. 3). —Bulb scales of two Lilium 
longiflorum cions and scales of L. testaeeurn —all known to be very susceptible to 
rot by F. oxysporum f. lilii —and scales of a mixture of less susceptible Easter lily 
cions were treated with some or all of the following fungicides: Ceresan, Arasan, 
I'ermate, Zincate, Spergon, and formaldehyde. The scales were examined for 
4-6 weeks after planting on a greenhouse bench under moist sphagnum. Very good 
protection was obtained with Spergon and Arasan, the latter proving superior on 
the very susceptible scales; these two materials also stimulated production of roots, 
bulblets, and shoots. Fermate and Zincate were relatively ineffective, and formalde¬ 
hyde injured the scales. Good protection was obtained with Ceresan, but bnlblet 
production was inhibited; when Arasan followed the Ceresan treatment this difficulty 
was overcome, but Spergon did not have this effect. Use of Arasan and Spergon 
as carriers for the growth substances—indolebutyric and naphthaleneacetic acids— 
at 5,000 to 1 resulted in heavier rooting than with either alone. Under the test 
conditions Arasan was superior to Spergon and naphthaleneacetic acid to indole¬ 
butyric acid. * 

A canker and some decay fungi on mimosa, M. E. Fowler and J. A. Stevenson. 
(U. S. D. A.). {Phytopathology, 34 (1944), No. 11, pp. 985-987, Ulus, i).—In addi¬ 
tion to other wood-rotting fungi, Nectria cinnabarina was found associated with 
cankers on twigs and branches of Albiss:ia julibrissin in Washington, D. C. 

Susceptibility to white pine blister rust of Ribes cereum and some other Ribes 
associated with sugar pine in California, J. W. Kimmey and J. L. Mielke. 
(U. S. D. A.). {Jour. Forestry, 42 {1944), No. 10, pp. 752-756). —The results 
obtained under the experimental conditions (1942) and comparisons with" other 
tests of western United States Ribes plants indicate that the Sequoia form of R. 
cereum may be tentatively rated as low in susceptibility—though higher than the 
Lassen Park form, which in turn is somewhat more susceptible than the resistant 
forms of this species tested in Feather River Meadows and in British Columbia and 
Oregon. Both the Sequoia and Lassen Park forms must, however, be considered 
capable of producing appreciable amounts of pine-infecting sporidia when occurring 
in heavy concentrations under the most favorable conditions for infection. R. 
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itdarense is tentatively classed as medium in susceptibility and telium-producing 
capacity, with telium production late in the season; R. montigenum is similarly 
classed, though somewhat lower in the scale. R. roesli is highly variable in northern 
California; its average susceptibility was found lower and its telium-producing 
capacity much higher than previously reported from tests on plants transplanted 
in British Columbia, though some individuals tested have exhibited very high suscep¬ 
tibility. Tests of transplanted and potted plants of this species from the southern 
Sierras conducted in British Columbia, Oregon, and northern California show tliat 
its southern race is more susceptible than the northern one. 

Asio bacteriostatica da “orelha de pau” vermelha (Polyporus cinnabarinus) 
[Bacteriostatic action of the wood-rotting fungus P. cinnabarinus], J. R. Mkyer 
(Bioldgico, 10 {1944)^ No. 6, pp. 165-168, Ulus. 5; Eng. ahs., p. 168). —The author 
reports the finding of a nontoxic bacteriostatic substance in the tissues of this fungus 
proving to be active against Staphylococcus, Streptococcus, and Pasteurella. It was 
readily soluble in water and maintained its activity when kept for several weeks 
at room temperature or after boiling for 5 hr. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

[Studies in economic zoology and entomology] {Utah Acad. Sci., Arts, and 
Letters, Proc., 19-20 {1941-42—1942-43), pp. 9-10, 10, 11, 16-17, 23-24, 24-25, 89, 
91, 93-108, 153-156, 173-178, 189-198, Ulus. 1 ).—Tlie following abstracts and/or 
papers are included: Some Insect Food of Sparrows, by G. F. Knowlton (pp. 
23-24) (Utah Expt. Sta.) ; Notes on the Synonymy and Distribution of the Horned 
Larks of Utah, by W. FI. Behle (pp. 153-156) ; Sex-Ratio Equations and Formulas 
for Determining Wildlife Populations, by G. H. Kelker (pp. 189-198) (Utah State 
Agr. Col.); Grasshopper Control in Utah, 1940-1941, by G. F. Knowlton (p. 9) ; 
Some Grass Infesting Utah Aphids, by G. F. Knowlton and W. D. Fronk (pp. 9-10), 
and The Genus Phoetaliotes (Orthoptera) in Utah, by W. W. Henderson (pp. 
10, 93-97) (all Utah Sta.) ; Returns From Marked Snalces, by A. M. Woodbury 
and H. W. Setzer (p. 11); The Genus Schistocerca in Utah (Orthoptera— 
Locustidae—Cyrtacanthacrinae), by W. W. Henderson (pp. 16, 99-103) (Utah 
State Agr. Col.) ; Utah House Flies, by D. T. Jones (pp. 16-17, 105-108); Utah 
Bird Predators of the Beet Leaf hopper, by G. F. Knowlton (p. 17) (Utah Sta.); 
More Utah Siphonaptera, by J. S. Stanford (pp. 17, 173-178) (Utah State Agr. 
Col.); Summer Habitats of the Winter House-Fly [Cluster Fly] {Pollenia rudis), 
by D. T. Jones (pp. 24-25, 91) ; and Mormon Cricket Control in Utah, by G. F. 
Knowlton .(p. 89). 

A summary of Pennsylvania Game Commission research activities, 1938-1942, 

A. T. Studholme {Pa. Acad. Sci, Proc., 17 {1943), pp. 94-100). —Includes the 
various projects on specific mammals and birds and miscellaneous work such as 
that on the banding and tagging program, operation of controlled shooting areas, 
winter feeding experiments with birds and mammals, forest wildlife problems, and 
the propagation and nutrition of game birds. 

Mutual interests of wildlife conservation and malaria control on impounded 
waters, A. H. Wiebe and A. D. Hess {Jour. Wildlife Ma^igt., 8 {1944), No. 4, pp. 
275-283, Ulus. 1 ).—Experiences of the Tennessee Valley Authority during the past 
5 yr. on the relations between malaria control and wildlife conservation on impounded 
waters indicate that many of the conflicts are apparent rather than real; actually the 
two fields have several mutual interests. The malarial control operations shown 
as beneficial to wildlife are reservoir clearance, marginal drainage, annual shore line 
conditioning, control of aquatic plants such as lotus, use of constant pool levels 
and minimized seasonal recession in schedules for management of water levels, 
establishment of diking and dewatering areas, restricting human populations on 
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some areas, minimizing the use of larvicides, and promoting biological methods for 
controlling the common malaria mosquito. Wildlife conservation also has mutual 
interests with the over-all health program such as the control of stream pollution. . 

Estimating acorn crops for wild life in the southern Appalachians, A. A. 
Downs. (U. S. D. A.). {Jour. Wildlife MangU, 8 {1944), No. 4, pp. 339-340). 

Supplemental winter feeding of mule deer in northern Iftah, E. R. Doman 
and D. I. Rasmussen. (Utah State Agr. Col. et al.). {Jour. Wildlife Mangt., 8 
{1944), No. 4, pp, 317-338, Ulus. 8). —A review of records of supplemental jvinter 
feeding in various States revealed no method or diet that has proved entirely 
successful. Heavy winter losses are not normal in mule deer, as evidenced by the 
few losses where sufficient native forage is available. Various supplements tried on 
the North Logan feed ground failed to replace native forages successfully, though 
alfalfa seemed to be as satisfactory as any available substitute on ranges where 
there was a fairly good supply of even the less palatable forage species. The time 
limit for successful supplemental feeding is about 2 mo., as determined by repeated 
tests and study of weight losses in deer on a feed ground. Pen feeding tests with 
fawns showed that a diet solely of alfalfa hay is insufficient to maintain their weight, 
even for short periods. Diets of 60 percent alfalfa and 40 percent barley or “Purina” 
pellets prevented weight losses in penned deer over a 67-day feeding period. The 
more deer became dependent on supplemental feeds and less on native forage, the 
greater were the winter losses. The large death losses among deer during later 
winter and early spring on and adjacent to the feed grounds proved to result almost 
entirely from malnutrition. On the basis of observations during eight winters, 
climatic conditions were responsible for major losses only insofar as deep snows 
forced the animals to concentrate on limited winter ranges having insufficient forage. 
The entire policy of supplemental winter feeding for deer is considered impractical 
as a welfare program and also from the standpoints of finance and range manage¬ 
ment. Detailed recommendations on the basis of these findings are presented. 

Summer movements of banded muskrats, M. J, Takos. (Univ. Maine et al.). 
{Jour. Wildlife Mangt., 8 (1944), No. 4, pp. 307-311, Ulus. 1). —Of 107 muskrats 
banded in Maine—summer of 1941—40 were recaptured for a total of 184 times. 
Most of them tended to remain near the area where banded; all banded immatures 
were recovered within a 100-ft. radius. Most of the animals remained within a 
limited home range, though a few tended to occupy more extensive territory. 

Additional studies on tagged yoimg muskrats, P. L. Errington. (Iowa Expt. 
Sta. et al.). {Jaur. Wildlife Mangt., 8 {1944), No. 4, pp. 300-306, Ulus. 2). —In 
view of the evidence presented, the back-tagging method appeared—under Iowa 
conditions—to be highly elective when used only for marking muskrats 2-4 weeks 
old, the ages when often obtainable in large numbers from marsh lodges. The 
method is not recommended, however, for marking those over 4 weeks old. See 
also a previous note (E.S.R., 79, p. 501). 

Role of ticks in decline of an insular cottontail population, R. H. Smith and 
E. L. Cheatum {Jour. Wildlife Mangt., 8 {1944), No. 4, pp. 311-317). —Fishers 
Island, N. Y., was stocked with several dozen midwestern cottontails about 1925; 
ground predators being absent, overpopulation resulted and serious damage by 1938. 
Attempts at control by bounties and shooting were unsuccessful, but following 
moderate reduction by winter starvation (1940-41) a considerable mortality accom¬ 
panied by tick infestation was reported in 1942. Investigation later (1943) showed 
a substantial mortality through parasitization of adults by Ixodes dentatus and to 
a lesser degree by Haeinaphysalis leporis-palustris. Death was apparently caused 
by tick-induced anemia or by bacterial infections at points of tick attachment result¬ 
ing in localized metastatic pyogenic infections of the lymph nodes. Juvenile losses 
occurred when nestlings were abandoned by sick or dying $ 9 or when fatal infesla- 
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tions of ticks occurred after leaving the nests. The local pheasants were parasitized 
but not, insofar as known, killed by ticks; one muskrat, two gray squirrels, and a 
ground squirrel were free of ticks when examined. 

Experimental feeding of captive fox squirrels, P. Baumgras (/ouk Wildlife 
Mangt,, 8 {1944) ^ No, 4, pp. 296-300). —The poor quality of red oak acorns as food 
for Sciurus niger was shown by loss of weight or death with an exclusive diet 
thereon. This throws light on the observation that squirrels, as well as deer and 
raccoons, feed on white and black oak acorns but almost completely ignore those of 
red bak as long as supplies of the others are available. Obviously the white and 
black oaks should be given preference in selective cutting or planting for improve¬ 
ment of squirrel habitats. The value of white oak is further enhanced by its high 
rating as a den tree. Walnuts are important in squirrel management but secondary 
to the acorns as staple foods. Results with field com were somewhat contradictory 
and further study is needed before conclusions can be drawn; in general, however, 
its use by squirrels is secondary to natural foods. 

The ground squirrel problem in California, S. E. Piper and W. C. Jacobsen 
(Spreckels Sugar Beet Bui., 8 {1944), No. 5, pp. 36-28, Ulus. 1). —Among the 20 
or more species in California the primary concern here is with the 7 which are 
destructive to range and pasture, field and truck crops, and fruit and nut trees and 
their products, as well as damaging to agricultural structures. Their depredation 
and the history and present status of organized control—with the methods used— 
are briefly discussed. 

Sylvatic plague: A note on the finding of large numbers of fleas on ground 
squirrels (gophers) in Alberta, J. H. Brown {Bui. Brooklyn Ent. Soc., 29 {1944), 
No. 3, pp. 80-82). —The rodents concerned were Citellus richardsonii and C. 
columbianus. 

Some insect food of the chickadee, G. F. Knowlton. (Utah Expt. Sta.). 
{Bui, Brooklyn Ent. Soc., 39 {1944), No. 3, p. 85). 

Winter habits of crows in Oklahoma, S. E. Aldous {Jour. Wildlife Mangt., 
8 {1944), No. 4, pp. 290-295, Ulus. 1). —During the past 30 yr., crow populations 
have increased in the Oklahoma wintering areas because of more extensive agricul¬ 
ture both there and in the Canadian nesting areas; the favorable response to im¬ 
proved winter environment has thus more than offset the effects of control measures. 
Data are presented on their migration, factors conducive to large wintering con¬ 
centrations, roost populations, utilization of their products, and their food. In cen¬ 
tral Oklahoma their diet in early fall consists largely of insects, wild fruits, early- 
maturing grain sorghums, and com; during late fall and winter they consume late- 
maturing grain, that left in the field, or any that can be pilfered from corrals, hog 
lots, and feed stacks. In spring the food changes largely to spring oats and to 
insects exposed by soil preparation. About 72 percent of the birds taken from one 
roost were Corvus hrachyrynchos brachyrynchos and the others C. b. hesperus. 

Pheasant mortality and nesting success: Canton Center study area, January 
1941 through June 1942, J. S. Bishop {Conn. State Bd. Fisheries and Game, 
Pittman-Robertson Bui. 1 {1944), pp. 46, Ulus. 18). —The primary aims of this 
project were to test the effectiveness of the present stocking and to seek improve¬ 
ments in the program which would increase the hunter bag. This involved knowl¬ 
edge of the production and length of life of pheasants in the field and all that 
affects these matters—either favorably or unfavorably. The nesting, nest success, 
hatch, and number of young brought to the hunting season shows what actually 
is being produced. This production is controlled by mortality, and the reasons for 
high and low productivity lie in the amounts, seasons, and causes of loss as they 
affect native and various stocked birds. All this information sought was considered 
necessary in deciding the comparative value of native and stocked birds and of 
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birds stocked at various times of the year, in furnishing hunting season bag. The 
study was carried out on an area considered typical for Connecticut, and the detailed 
results are presented in text and tables and are fully discussed. There are numerous 
factors of loss and production which should be further investigated. Curtailment 
of funds, ‘‘due to the war, makes necessary the presentation of this program with¬ 
out the complete basis of fact and test demonstration which would otherwise be 
attempted.” 

Damage to corn by red-wings, H. A. Cardinell and D. W. Hayne (Michigan 
Sta, Quart Bui, 27 (1944), No. 1, pp. 26-34, Ulus, 4). —^Red-winged blackbirds 
damage com in some parts of Michigan; such injury may be expected at any time 
after the silk is dry. Severe damage is preceded by at least a few days at a lower 
rate, thus giving opportunity for protection. The exact areas in which damage 
occurs may shift from year to year. Nothing is gained by early harvesting, since 
any gains from proper maturing equal or exceed the losses from birds. Protection 
by shotgun patrol is considered too costly at prevailing labor costs. An automatic 
exploder, however, is said to be efficient and has not been observed to deteriorate 
with use; protection by rags hung in the field is less effective and for shorter periods 
but is also less expensive. Both these methods appeared to increase in efficiency 
after a few days use. 

Status of eelgrass in Massachusetts during 1943, C. E. Addy and D. A. Ayl- 
WARD (Jour, Wildlife Mangt, 8 (1944), No. 4, pp. 269-275, Ulus, i).—A recon¬ 
naissance during 1943 indicated Zostera marina to be returning in substantial 
amounts at many points along the Massachusetts coast and to have steadily increased 
during the preceding 4 yr.; it was not, however, as abundant anywhere as before 
1930. The Labyrinthula associated with the eelgrass disease was still present. 
Canada geese, sea brant, and black ducks were observed on beds of eelgrass; the 
first two fed almost entirely thereon, and the sizable beds on Cape Cod are believed 
to have contributed materially to keeping these birds there during the winter. Suc¬ 
cess was achieved in transplanting eelgrass by removing soil with roots; seeds and 
roots were also harvested for storage and immediate planting, but these experiments 
are preliminary and incomplete. A footnote states that since submission of the paper 
the eelgrass in this region has shown widespread blackening and degeneration 
characteristic of the disease; the effects on the health and survival of the present 
beds are being investigated. 

Some predators of the Flintville State Fish Hatchery, G. Gentry (Jour. Tern. 
Acad. Set., 19 (1944), No. 3, pp, 265-267 ).—The total list of predators killed and 
examined in 1943 at this Tennessee hatchery included green herons, pied-billed 
grebes, kingfishers, killdeer, and water snakes. Not only do bird predators destroy 
fish, but they also bring in some fish parasites; some of the insects which the birds 
had taken as food are also regarded as predators on small fish. 

Fish stocking as related to the management of inland waters, M. C. James, 
O. L. Meehean, and E. J. Douglass (U. S. Dept Int., Fish and Wildlife Serv,, 
Coftserv. Bui. 35 (1944), pp. 22+, Ulus. 9 ).—To prewnote a better understanding of 
where stocking is applicable and the reasons for designating certain numbers and 
species of fishes for certain waters, the authors give descriptions of habitats and 
the part that stocking plays in the management program, together with further 
pertinent information. 

[Notes on insects and insecticides] (Jour. Econ. Eni., 37 (1944), No. 4, pp, 537- 
562, Ulus. 9 ).—Contributions presented (E. S. R., 92, p. 81) are DDT as a Contact 
Poison for Honeybees, by R, S. Filmer and C. L. Smith (p. 537), Field Tests of 
DDT To Control the Peachtree Borer, by B. F. Driggers and C. L. Smith (p. 537), 
and Toxicity of DDT to Macrocentrus ancylivorus Rohwer, by C. L. Smith and 
B. F. Driggers (p. 538) (all N. J, Expt. Stas.) ; A Positive Feeding Device for 
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Application of Dust fixtures, by T. E. Bronson and J. E. Dudley, Jr. (pp. 538-^539) 
(U. S. D. A. coop. Wis. Sta.) ; Fumigation With Methyl Bromide for Potato 
Tuber Worm, by H. G. Walker and L. D. Anderson (pp. 539-540) (Va. Truck 
Sta.); Winter Distribution of Two Ectoparasites of the Cottontail Rabbit in 
Missouri, by R. W. Portman (p. 541) (Univ. Mo.) ; Acerophagus notatiipentris, an 
Important Parasite of the Grape Mealybug, by S. E. Flanders (p. 541); Toxicity 
Tests of Some Organic Compounds and Their Hydrogenated Derivatives Against 
Codling Moth Larvae, by E. H. Siegler, C. V. Bowen, and L. E. Smith (pp. 542- 
543) (U. S. D. A.); Diflferenfiating the Larvae of Urmioiaenia in the Southeast, 
by J. E. Pryor and R. W. Chamberlain (pp. 543-544) ; Feeding Experiments With 
the Range Caterpillar Egg Parasite Anastatus semifiavidus Gahan, by O. L. Barnes 
(pp. 544-545), and Economic Importance of Prolonged Pupal Periods of the 
Tobacco Hornworm, by F. S. Chamberlin (pp. 545-546) (both U. S. D. A.) ; Some 
Parasites of the Sweetpotato Weevil, by K. L. Cockerham (pp. 546-547) (U. S. 
D. A. coop. La. Sta, et al.) ; A Mixture of Pyridine and Iso-amyl Alcohol Attractive 
to Some Species of Blepharoneura, by D. F. Starr (p. 547) (U. S. D. A.); Distribu¬ 
tion and Prevalence of the Mosquitoes of Kentucky, by G. E. Quinby, R. F. 
Serfling, and J. K. Neel (pp. 547-550) ; The Poisoning of Bees, With Methods of 
Prevention, by J. E. Eckert (pp. 551-552) (Univ. Calif.) ; An Electrically Regu¬ 
lated Humidity Control, by C. H. Brett (pp. 552-553) (Okla. A. and M. Col.) ; 
An Adaptation of a Thermograph To Regulate Variable Temperature, by F. 
Munger (pp. 554-555) (U. S. D. A.); An Anomalous Anopheles qmdrinuiculatus 
Larva From Louisiana, by W. F. Buren (p. 553); Additional Species of Mosquitoes 
Found in Texas, by K. O’Neill, L. J. Ogden, and D. E. Eyles (pp. 555-556) ; Tests 
With Synergists for Pyrethrum Against the Body Louse, by R. C. Bush land, G. W. 
Eddy, and E. F. Knipling (pp. 556-557) (U. S. D. A.) ; Residual Toxicity of Sulfur 
to the Potato Psyllid in Greenhouses, by H. D. Tate and R. E. Hill (pp. 557-558) 
(Nebr. Sta.) ; The Toxicity of DDT to Adoretus sinicus in Hawaii, by F. G. 
Holdaway and T. Nishida (pp. 558-559) (Hawaii Sta.); Obtaining Eggs of the 
Potato Tuber Worm for Use in the Mass Breeding of Macrocentrns ancylivorus, by 
P. H. Marvin (p. 560), and Residual Effect of DDT Sprays on Early Spring Apple 
Aphids, by L. F. Steiner (pp. 560-561) (both U. S. D. A.); Etherization and Re¬ 
frigeration for Shipment of Insects, by H. S. Smith (p. 561), and Pyrethrum Marc 
for Control of Fall Cankerworm and Tussock Moth, by A. D. Borden and L. R. 
Jeppson (p. 562) (both Univ. Calif.); Leucopoecila albofasciata, a Pest of Golf 
Greens, by A. F. Satterthwait (p. 562) (U. S. D. A.) ; and The Tomato Russet 
Mite in Colorado, by J. L. Hoerner (p. 562) (Colo. Sta.). 

On the growth of insect populations with successive generations, J Davidson 
{Austral. Jour. Expt. Biol, and Med. Sci., 22 {1944), No. 2, pp. p5-103. Ulus. 5).— 
Growth trends in natural populations of Smynthurus viridis L. (Collembola) and 
Thrips imaginis Bagnal are discussed to show the relation between the growth of 
insect populations with incomplete overlapping v, complete overlapping generations. 
In the latter, trends in population growth are best represented by a logistic curve; 
in some instances the growth trends may be cyclic because of generation effects or 
change of environal conditions. In tlie incompletely overlapping group the popu¬ 
lation growth exhibits a distinctive upward and downward trend in each genera¬ 
tion, and the course of growth can be represented by combinations of normal or 
skew distribution curves which take into account the distribution of births and 
deaths in each generation. The extent of the overlapping of generations enlarges 
as the number of consecutive generations increases; complete overlapping is achieved 
in fewer generations with those species in which the female lays its eggs at frequent 
intervals over a large part of its adult life. The general trend of the growth of an 
in.sect population with overlapping generations can be described by a logistic curve, 
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but it may not show the trend of the population within the periods of individual 
generations. 

An entomologist looks at Costa Rica, P. Knight {U. S. Dept, Agr., Agr, in 
Americas, 4 (1944), No. 11, pp. 203-208, 217-218, illtts. 5).—This contribution 
contains observations on the more important insects in Costa Rica, with notes on 
climate, geography, and farming conditions. 

Economic entomology in South America, E. J. Hambleton (Set, Mo,, 59 
(1944), No. 4, pp. 283-292, Ulus. 9). —The paper gives brief consideration to South 
American entomological contributions, almost half of which until 1924 were devoted 
to taxonomy and medical entomology. During that and following years increasing 
emphasis began to be placed on the importance of crop plant pests; examples of 
such studies include investigations of the insect pests, particularly of coffee and 
cotton, and brief discussion of work with insecticides and control methods in general. 

The scope and function of plant protection legislation in Ceylon with special 
reference to insect pests, B. A. Baptist (Trap. Agr. [Ceylon], 99 (1943), No. 4, 
pp. 221-230). 

Protection from insects, F. C. Bishop? (U. S. Dept. Agr., Agr. in Americas, 
4 (1944), No. 10, pp. 183-185, 192-193, Ulus. 4). —A discussion of insects and 
closely related animals harmful, annoying, or transmitting diseases to man, espe¬ 
cially chiggers and ticks, fleas, mosquitoes, sand flies, blackflies, houseflies, and other 
flies such as blowflies, parasitic flies, and blood-sucking flies. Mention is made of 
some of the more practical controls. 

Insect control in the victory garden, C. H. Curran (Arner. Mus. Nat. Hist., Sci. 
Guide No. 117 (1943), pp. 32, Ulus, 30). —A popular guide. 

Quarterly bibliography on insecticide materials of vegetable origin, [Nos. 25 
(October to December 1943) and 26 (January to March 1944)] (Bui. Imp. Inst. 
\Loitdon], 42 (1944), Nos. 1, pp. 39-44; 2, pp. 95-99). —See also a previous note 
(E. S. R., 91*, p. 566). 

El piretro (Pyrethrum cinerariaefolium Trev.), un insecticida de gran valor 
[Pyrethrum—an insecticide of great value], P. Pei.letier Cazares (Fitdfilo, 3 
(1944), No. 1, pp. 58-86, Ulus. 1). —This general paper on Chrysanthemum ciner¬ 
ariaefolium considers its origin, classification, botanical description, climatic and 
soil requirements, j)ropagation, culture, harvesting, yields, diseases and insect pests, 
purification, and applications. 

Dispersants for rotenone: A study of the effect of dispersants on the toxicity 
of rotenone dusts, E. J. Campau and H. F. Wilson. (Univ. Wis.). (Soap and 
Sanit. Cheni., 20 (1944), No. 10, pp. 117, 119, 121, Ulus. 1). —During an extensive 
investigation of distiersanls for rotenone and other insecticidal dusts it was found 
that the success of a dust treatment against the fiea aphid depended to a large 
extent on the dispersant used, the most imix)rtant factor apparently being closely 
related to particle size, shape, and hardness. In the tests reported, 15 different clays, 
3 claylike materials, and a plant material were tested with dusts containing four 
different percentages of rotenone. Rather definite preliminary conclusions were 
drawn from this study: Effectiveness was correlated with even dispersion and 
good coverage. Except for celite and diatomaceous earth, the best coverage was 
obtained with dusts giving the lightest clouds, settling quickly, and becoming more 
evenly disiiersed on plants and aphids. Dispersants with large particles up to 40^1 
gave better coverage and more even dispersion than those 2 |j. or less in diameter. 
The percentage of dispersant passing a 325-mesh sieve and its bulking value gave 
little indication of the amount of very fine particles actually present. An inverse 
relation apparently existed between the amount of hygroscopic moisture adsorbed 
by the dispersant and its effectiveness as a dust. Its H-ion concentration seemed 
to have no effect on the results with freshly mixed dusts. The electrostatic charge 
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effects produced by different dusts indicated a relationship between size of charge 
and effectiveness of the dust; as a rule the higher the charge, the better was the 
dispersion and coverage. 

The effect of plant dispersants on the toxicity of rotenone in ground cub6 
when used for pea aphid control, H. F. Wilson, E. J. Campau, and R. L. Janes 
(Soap and Sanit. Chem., 20 (1944) ^ No. 10, p. 121, Ulus. 1). —In the tests briefly 
reported, walnut-shell flour, various samples of lignin, and “Baggo,” a plant 
material of unknown source, gave consistently better control than most mineral 
dispersants. 

[Aerosol symposium] (Soap and Sanit. Chem., 20 (1944), No. 7, pp. 107-111, 
113, 115, 121, 135, Ulus. 2). —The following papers are included: Aerosols Vs, Oil 
Spray Insecticides—a Study of Comparative Efficiency, by J. H. Fales and L. D. 
Goodhue (pp. 107-108) (U. S. D. A.) ; Liquefied Gas Aerosols—Postwar, by W. W. 
Rhodes (pp. 108-111) ; Aerosol Bombs Vs. Spray Insecticides, by R. O. Cowin 
(pp. Ill, 113) ; Another View of Aerosol Efficiency, by N. J. Gothard (pp. 113, 115) ; 
and Pyrethrins for Aerosols—the Preparation of 98 Percent Pure Pyrethrins for 
Use in Freon Aerosol Bombs, by W. F. Barthel, H. L. Haller, and F. B. LaForge 
(pp. 1'21, 135) (U. S. D. A.). 

[Papers on aerosols] (Pests, 12 (1944), No. 9, pp. 8-24, Ulus. 2). —The follow¬ 
ing are included (see also preceding entry) : Aerosols Vs. Oil Spray Insecticides, 
by J. H. Fales and L. D. Goodhue (pp. 8, 10) (U. S. D. A.) ; Liquefied Gas Aero¬ 
sols—Postwar, by W. W. Rhodes (pp. 12--18) ; Aerosol Bombs Vs. Spray Insecti¬ 
cides, by R. O. Cowin (pp. 18, 20) ; and Another View of Aerosol Efficiency, by 
N. J. Gothard (pp. 20, 22, 24). 

Notes on dragonflies in the vicinity of New Smyrna Beach, Florida, 

M. Wright. (U. S. D. A,). (Fla. Ent., 27 (1944), No. 2, pp. 35-39). 

War against locusts in India, H. S. Pruthi (Cur. Set. [India], 13 (1944), No. 

PP‘ 174-176 ).—A brief summary of the locust movements and breeding since 
September 1941, the control organizations of the government of India and of various 
provinces and States, and India’s locust activities in other countries. 

Adaptive importance of the first pair of legs of the mole-cricket Gryllotalpa 
gryllotalpa L., D. N. Kobakhidze (Cornpt. Rend. (Dok.) Acad. Sci. U. R. S. S., 
n. ser., 42 (1944), No. 7, pp. 318-320, Ulus. 1). 

Salivary secret [ion] of the aphis Myzus persicae Sulz. and its ability to form 
a filtering apparatus, K. S. Sukhov (Cornpt. Rend. (Dok.) Acad. Sci. U. R. S. S., 
n. ser., 42 (1944), No. 5, pp. 226-228, Ulus. 1 ).—In an attempt to dear up the 
mechanism of inoculation of plant tissues, the author investigated in vivo and by 
quick freezing under binocular microscope the mode of feeding by this aphid in 
sections of Impatiens stems several millimeters in thickness, the operation of the 
stylet and sheath being followed step by step and described in detail. From the 
results obtained it is believed that the protein coagulate of the salivary secretion is 
impermeable to such discrete particles as bacteria and even some viruses. These 
findings appear to render more understandable the inability of the green peach 
aphid to transmit such a highly contagious virus as that of tobacco mosaic. 

A new genus—Tenuisanus—and species of Mexican leafhopper (Homoptera: 
Cicadellidae), D. M. DeLong. (Ohio State Univ.). (Bui. Brooklyn Ent. Soc., 
39 (1944), No. 3, pp. 73-74, Ulus. 4). 

The 17-year cicada in 1945, W. J. Schoene. (Va. Expt. Sta.). (Va. Fruit, 
32 (1944), No. 9, p. 14). —Note on brood two—due to appear in Virginia in 1945— 
and its control as an orchard pest. 

Orius feeding records, G. F. Knowlton (Bui. Brooklyn Ent. Soc., 39 (1944), 
No. 3, pp. 84-85 ).—A note on bugs of the genus Orius as predators of other insects, 
particularly aphids and thrips. 
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A review of studies on the Mexican friutlly and related Mexican species, 

A. C. Baker, W. E. Stone, C. C. Plummer, and M. McPhail (U, S, Dept, Agr„ 
Misc. Pub, 531 (1944) ^ pp. 155, Ulus, 92 ).—According to this contribution, the 
Mexican fruitfly is native to northeastern Mexico, where it infests fruit of yellow 
chapote (Sargentia greggii), and is widely distributed in Mexico, attacking mango, 
citrus, and other fruits. The incubation period ranged from 6 to 12 days under 
natural conditions in Cuernavaca and the larval period 18.5 to 35 days at a mean 
temperature of 70.5® F. Puparia are usually formed in the soil, and the length of 
time within the puparium ranges from 12 days at 87.8® to 107 at 53.4°. More than 
95 percent of the adults emerge between 6 and 10 a. m., and emergence is much 
higher (69.3 percent) from moist soil than from dry (4.6 percent). Females begin 
oviposition after the first mating and continue laying irregularly during their sub-' 
sequent life. Eggs are inserted in the skin of host fruit. Only essence of white 
wine and resinol spikenard were markedly attractive to addlts when used in different 
types of traps. Nicotine sulfate (40 percent nicotine) as a spray used at the rate 
of 1 part to 200-300 parts of aqueous solution containing 5 i)ercent molasses 
proved effective over a long period under low humidity conditions, but both toxicity 
and nicotine content fell off rapidly under conditions of high humidity. 

Other fruitflies discussed include Lucumaphila sagitiata Stone, Anastrepha ser¬ 
pentina Wied., A. striata Schin., A. distincta Greene, A. fraterculus Wied., A, chi- 
clayae Greene, A. aphelocentema Stone, the bumelia fruitfly, Mexican West Indian 
fruitfly, and papaya fruitfly. 

Numerous photographs, drawings, and curves supplement the text of this de¬ 
tailed study. A great deal of taxonomic information on the various si)ecies of 
fruitflies is also included. 

Relations between Eurygaster integriceps and Phasiidae flies parasitic of the 
bug, and Phasiidae as a means for controlling it, D. M. Fedotov (Compt, Rend. 
(Dok,) Acad. Sci. U, R. S. S., n. ser., 43 (1944), No. 3, pp, 134-136 ).—Two phasiid 
flies, Helomyia lateralis Meig. and Alophora (Phorantha) suhcoleoptrata L., were 
found parasitizing this shield-backed bug in the Kashka-Darja District of the 
Uzebek S. S. R. Data presented on the life histories and biology of both host 
insect and parasites are believed to favor the possibility that these flies may be 
used in controlling the crop pest. Suggestions are offered as to procedures for 
collecting, studying, and applying the parasites. 

The nature of the sex attractant of the female gypsy moth, H. L. Haller, 
F. Agree, Jr., and S. F. Forrs. (U. S. D. A.). (Jour. Amer. Chem. Soc., 66 
(1944), No. 10, pp. 1659-1662 ).—Benzene extractives prepared from the abdominal 
tips of virgin $ 9 proved attractive to ^ 5 and there was a marked increase in 
attractiveness by hydrogenation. The attractant remained in the neutral fraction 
after saponification and reacted with phthalic anhydride; it was recovered from 
the phthalic acid ester by saponification. It appears to be specific for $ gypsy 
moths, and none of several synthetic materials tested exhibited any attractiveness. 

Observations on the life history of Cucullia asteroides Gn., V. G. Dethier 
(Canad, Ent., 76 (1944), No. 8, pp. 161-162, Ulus. 5 ).—Notes on the last instar 
and pupa of this hooded owlet moth which, in the fall, frequently destroys the 
flowers on numerous cultivated Compositae. 

Japanese beetle control by parasitic insects, J. A. Adams. (N. Y. State Expt. 
Sta.). (Farm Res. [New York State and Cornell Stas.], 10 (1944), No. 4, pp. 1. 
9, Ulus. 4 ).—A practical account. 

Biological notes on Sinoxylon sudanicum Lesne and its parasites in S. India, 

P. N. Krishna Ayyar and V. Margabandhu (Jour. Bombay Nat. Hist. Soc., 44 
(1944), No. 3, pp. 460-465, Ulus. 2).—On the economic importance, activities, life 
history, parasites, and host plants of this bostrychid beetle. It was particularly 
attracted to Cambodia cotton, boring into the stems of the green plant. 
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Uniparentalism in the Hymenoptera and its relation to polyploidy* 

S. E. Flanders. (Calif. Citrus Expt. Sta.). (Science, 100 (1944), No. 2591, />/>. 
168-169), —The author is led by his brief review of the literature to consider it not 
impossible that changes in the tetraploid and diploid composition of the ovarian 
tissues of the female result from changes in the environment. In fact, it has been 
observed for a number of species in which both sexes are uniparental that certain 
environal changes produce a marked change in the sex ratio, an example given 
being Prospaltella perniciosi parasitizing San Jose scale reared on peach twigs v. 
cow melon (Citrulltis). Since it is unlikely that the change in host plants described 
would cause the chromosome number to change in all cells of the germarium, it 
is believed logical to assume that irrespective of the host plants the females in this 
species are uniparental and that the production of males when the peach is the 
host results from the occurrence of patches of diploid tissue in ovaries otherwise 
tetraploid. 

Notes and news on sawfly larvae in Pennsylvania, H. C. Wiix (Pa. Acad. Sci. 
Proc., 18 (1944), pp. 48-49). 

Hymenopterous parasites obtained from stored cases of Eurukuttarus con- 
federata Grt. (Lepid.: Psychidae) collected in Chester County, Pennsylvania, 

J. L. WiLUAMS (Pa. Acad. Sci. Proc., 18 (1944), pp. 50-51). —A note on the 
hymenopterous parasites obtained from hundreds of cases of this bagworm moth, 
gathered in the late spring of 1942 from trunks of trees standing in open fields of 
unbroken sod or from poles along the highways. 

Algimas notas sobre el hallazgo en Mexico de un microhimenoptero parasito 
d( huevos de Triatoma pallidipennis (Stal) [Some notes on the incidence in 
Mexico of a microhymenopteran parasite of the eggs of T. pallidipennis], 
D. Pelaez (Ciencia [Mexico], 5 (1944), No. 1-3, pp. 29-33, illvis. 3). —On Telen- 
omus (Scelionidae) parasitizing the eggs of assassin bugs (Reduviidae). 

Additional ants recorded from Florida, with descriptions of two new sub¬ 
species, M. R. Smith, (U. S. D. A.). (Fla. Ent., 27 (1944), No. 1, pp. 14-17).— 
Records of 10 species, with notes, where possible, on their habits. 

Bordeaux formulae and potato insect control, W. A. Rawlins, R. Staples, 
and J. J. Pratt, Jr. (Cornell Univ.). (Jour. Econ. Ent., 37 (1944), No. 4, pp. 
486-492, Ulus. J).—Though bordeaux is the standard fungicide-insecticide used on 
I)otatoes in New York State, a low lime formula commonly recommended has not 
proved entirely satisfactory in areas where flea beetles and leafhoppers are important 
pests. From insectary tests it was found that hydrated lime is not as repellent to 
flea beetles as bordeaux, but that successive increments of lime from 2 to 8 lb. in 
50 gal. water progressively increased the rcpellency of the mixture. The rise in 
effectiveness was most pronounced at a low level (2-50) of CuSO^; at the highest 
concentration used (8--50) the low lime spray was only slightly inferior to the one 
containing a maximum of hydrated lime. Considering the various dilutions of 
CuSOi, similar trends were noted when the amounts of Cu were varied within 
the limits of 2-8 lb. per 50 gal. of bordeaux. Data from field tests in the Buffalo 
area further indicated that the protection against flea beetles and leafhoppers afforded 
by bordeaux was better with a high than with a low lime formula. Tuber yields 
were also augmented with successive increments of lime, but the most pronounced 
increase occurred between the 2- and 4-lb. levels of lime. A concentration of 
CuSOi greater than 4 lb. did not appear necessary during the years under test. 
These results failed to confirm previous work in other sections of the State where 
a low lime proved superior to a high lime formula. The extent of Cu stimulation 
or bordeaux injury could not be determined from these experiments. 

Tests of DDT for the control of potato insects, A. A. Granovsky. (Minn. 
Expt. Sta.). (Jour. Econ. Ent., 37 (1944). No. 4, pp. 493-499, Ulus. 1). —During 
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1943, not less than 25 distinct dust and 5pray experimental combinations of various 
insecticides and fungicides were tested in several potato areas of Minnesota, includ¬ 
ing some of the newer materials, and in 1944 the tests included three of the seven 
commercial fields used in 1943. Only the results with DDT are reported upon in 
detail here, and these with especial reference to the potato kafhoi)per, potato flea 
beetle, and Lygus oblineaUis. Though this work must be considered preliminary, 
it definitely indicates that DDT may become one of the most important insecticides 
for controlling both mandibulate andjiaustellate insects in potato fields. It is very 
promising for use against the Colorado potato beetle, as well as the tarnished plant 
bug and other mirids; though apparently less effective against leafhoppers, it gave 
results comparable with other insecticides used in their control. In addition to its 
insecticidal value, DDT also showed considerable value against late blight; further¬ 
more, in these tests it has exhibited no phytocidal action. 

Insects attacking soybeans stored in Illinois, M. D. Farrar. (Ill. Nat. Hist. 
Survey). (Soybean Digest, 4 (1944), No, 11, pp. 32, 65). —A brief discussion of 
the insects involved and the conditions favoring their activities. 

Life history studies of the sugarcane moth borer Diatraea saccharalis Linn., 
D. J. Taylor (Fla. Fnt., 27 (1944), No. 1, pp. 10-13). —This study (Mar.-Dcc. 
1941) in the Everglades section of Florida—though insufficient on which to base 
definite conclusions as to the numl)er of generations or molts in this area—has 
established many important facts which, it is believed, may be readily used as a 
beginning for further investigation of the ecological relations of the pest under 
the conditions obtaining in the State, 

Crambus haytiellus (Zincken) as a pest of carpet grass, W. D. Wylie 
(Fla. Ent., 27 (1944), No. 1, pp. 5-9). —The observations here reported—though 
limited in scope—indicate that this moth (Crambinae) may assume a role of con¬ 
siderable importance as a pest of carpet grass pastures in certain Florida areas. It 
appeared that the larval stage, at least, is relatively free of natural enemies. 

Residual effects of insecticides on the cotton leafworm, E. E. Ivy and 
K. P. Ewing. (U. S, D. A, coop. Tex. Expt. Sta.). (Jour. Econ. Eni., 37 (1944), 
No., 4, pp. 513-515, Ulus. 1). —In field plots in Texas, several treatments with lead 
arsenate or basic copper arsenate dust gave protection against the cotton leafworm 
for over 2 mo. following tlie last application and heavy rainfall; adjacent cotton 
dusted with calcium arsenate or cryolite was defoliated. In cage tests on field¬ 
growing cotton dusted twice and exiK>sed to 6.93 in. rainfall after the second applica¬ 
tion, percentage reductions in numbers of leafworms .S days after this treatment 
were with basic copper arsenate-sulfur (1-1) 82, lead arsenate 79, calcium arsenate 
51, and cryolite 38. 

Combate intemacional a lagarta rosada [International control of the pink 
bollworm], W. L. Wickltne (Bol. Min. Agr, \BrasU], 32 (1943), No. 7, pp. 29-35, 
Ulus. 3). 

Garden foes: Identification, symptoms, and control of insect invaders, 

W. S. WoRM.sER (New York: IVm. H. fVtse & Co., 1944, pp. 63, Ulus. 88). — This 
popular manual has been designed to contain the latest scientific facts, “coupled 
with the more practical methods of applying these facts to the small garden in 
wartime. Thorough study has been made of the available insecticides, and, where 
shortages are indicated, alternative treatments arc so listed. Methods of treatment 
are accompanied with reasons for such treatment, or rea.sons for avoiding any 
particular treatment. This easy-to-read guide has been carefully constructed so 
that it painlessly instructs as well as directs." 

Control of the pickleworm on squash and cucumber, O. F. Bodenstein. 
(Va. Expt. Sta.). (Jour. Econ. Ent,, 37 (1944), No. 4, pp. 534-536). —Cryolite, 
rotenone, and lead arsenate dusts and sprays of lead arsenate alone and with oil 
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were applied to squash and cucumber. Of the materials tested on squash, cryolite 
gave significantly better control of the pickleworm; rotenone and lead arsenate dusts 
gave some control but the sprays proved valueless. The percentages of wormy fruits 
found on the various plots were for cryolite dust 1.63, rotenone dust 7.32, lead 
arsenate dust 6.62, lead arsenate spray 11.30, and lead arsenate and oil spray 12.21. 
The untreated plots had a 12.36 percent infestation. Weekly applications of cryolite 
dust kept the infestation below 3 percent through the August 20 picking except on 
August 13, when it reached 5.71 percent. Fruits picked from the check plots on 
July 28 were 6.67 percent wormy. The cryolite dust substantially increased the 
number of salable fruits, and it appears that with its use growers of summer squash 
could extend their harvest periods for substantially worm-free squash by several 
weeks. Cucumbers grown in 'a plot adjoining the squash were practically free of 
pickleworm injury, infestation being so light that the data were not tabulated. 

Curculionfdeos do tomateiro [Curculionids of the tomato], O. Monte 
(Bioldgico, 10 (1944), No. 4, pp. 103-108, Ulus. 5).—On four snout beetles—two 
each of the genera Phyrdentu: and Faustinus. 

The problem of rosy apple aphid control, W. S. Hough. (Va. Expt. Sta.). 
(Md. State Hort. Soc. Proc., 45 (1943), pp. 23-25). 

A study of the codling moth and its parasites in California, D. C. Lloyd 
(Sci. Agr., 24 (1944), No. 10, pp. 456-473, Ulus. 1). —Since reference to the litera- 
lure (33 references) suggested that California might be expected to provide a 
richer fauna on the codling moth than any other section of North America and 
would probably also show an exceptionally high degree of control of such an intro¬ 
duced pest by native parasites and predators, a survey was made of this area in 
1941; some of the data collected are here presented and discussed in detail. The 
results indicated that for native parasites and predators of the larvae and pupae 
the position in California is little better than that found by similar investigations 
in other sections of the continent. Though of sporadic distribution, the introduced 
Ascogaster quadridentatus Wesm. was probably the most effective larval parasite 
in the State. The native tachinid IJxophaga orhitalis Aldr. failed to build up 
appreciable populations in the course of the season, though present early in the 
year in most investigated areas; this species is believed to be already exerting its 
maximum effect on the host. The ectoparasitic species of Aenoplex on the spun-up 
larvae are not well adapted to exercise appreciable control; furthermore, the very 
low incidence of these ichneumonids in the summer broods of the codling moth 
suggests that other hosts may be utilized at this period. There were some data 
to show that under favorable conditions egg parasitism by Trichogramma spp. 
becomes high late in the season in a few areas in America, but these forms appear 
unable to give any satisfactory control. The possibilities of introducing California 
species into Canada receive brief consideration. 

The codling moth problem, W. S. Hough. (Va. Expt. Sta.). (Fla. Fnt., 
27 (1944), No. 2, pp. 40-42). —A brief historical summary of codling moth control 
in commercial apple districts of Virginia, with suggestions as to the best current 
procedures. 

Natural enemies of Comstock mealybug in the Eastern States, G. J. Ha fussier 
and D. W. Clancy. (U. S. D. A.), (Jour, Econ. Ent, 37 (1944), No. 4, pp. 
5^3-5f?9) .—Because of the increasing importance of this insect as an orchard pest, 
investigations have been carried on since 1939. Of the two primary parasites 
found spontaneously established in infested orchards, the solitary species Clausenia 
purpurea Ishii has been reared from nearly every orchard surveyed, but, though 
often extremely abundant, it is subjected to severe attack by secondary parasites. 
A gregarious species, Allotropa convexifrons Mues.. has been reared from northern 
New Jersey and southwestern Connecticut. Of the five parasites imported from 
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Japan (1939-41) and widely colonized, two gregarious species, A. burrel/t Mues. 
and Pseudaphycus sp., have become generally established in infested orchards, have 
demonstrated their ability to increase and spread rapidly, and have proved very 
effective in increasing the total parasitization in most of the areas where estab¬ 
lished; some reduction in mealybug damage to apple fruits was observed in 
orchards where their numbers had been reduced by high parasitization. Although 
several insects arc known to be predaceous on this mealybug, they have not been 
observed to effect noticeable control; experimental releases of the ladybeetle 
Cryptolaemus nwntrousieri Mils, indicated it to be ineffective in Virginia. An 
unidentified eiitornogenous fungus frequently kills large numbers in apple orchards 
of the State, but because of its dependence on favorable weather conditions it 
cannot be relied on for satisfactory control. Parasites were shown to be more 
consistent in reducing the host population and keeping it at a low level. This 
fungus has been recovered also from Ohio, West Virginia, and New Jersey. 

Populations* of the European red mite as affected by spray schedules, 
C. R. Outright. (Ohio Expt. Sta.). (Jour. Econ. Ent., 37 (1944)^ No, 4, pp. 
499-502, Ulus. 3). —The records of the 5-yr. series of experiments reported upon— 
supported by numerous observations—led to the conclusion that, in general, the less 
sulfur used in the spray schedule for apples the less likelihood there will be of 
injury from the European red mite. As to the basis for this result, the main 
biological control agents at Wooster, Ohio, are predaceous mites of the genus 
Seius; these were found particularly susceptible to sulfur whereas the red mite, 
though somewhat inhibited, never undergoes a high mortality from this cause. 
Biological control of the red mite does not, however, eliminate spraying from the 
schedule, since a fungicide is usually needed in commercial orchards. Recent work 
with Fermate has indicated that it will become a valuable addition to the list of 
approved spray materials, but the tests here reported indicate that it holds little 
promise in schedules for red mite control; summer oil used against mites does not, 
however, lose its effectiveness when combined with Fermate. Since other fungi¬ 
cides are not suited to use on apples in Ohio, the sulfur schedules will probably 
continue to be employed. To obtain red mite control, then, such a schedule should 
be preceded by dormant oil, and in seasons when the populations develop rapidly 
this may have to be supplemented by a summer aracnicide applied when injury 
threatens; among such sprays, only two—summer oils and dinitros—are said to be 
now available. A test of Dow DN-111 at 20 oz. to 100 gal. gave very promising 
results. 

Citrus pest problems in review, R. S. Woglum (Calif. Citrog., 29 (1944), No. 
12, pp. 340, 360-361, Ulus. 1). —On insects and diseases. 

Principales plagas del naranjo en la region de Sta. Engracia, Tamps. [Princi¬ 
pal pests of the orange in the region of Santa Engracia, Tamps., Mexico], 
L. Tinoco C. (Fitofilo, 3 (1944), No. 1, pp. 4-57, Ulus. 8). 

A new Cuban pest of citrus, Cryptocephalus marginicollis Suffr. (Col.), 
J. R. Watson (Fla. Ent., 27 (1944), No. 1, pp. 13, 18). —A note on damage to 
small orange fruits by this beetle in Cuba. 

Progress report on the purple mite and its control, W. L. Thompson. (Fla. 
Expt. Sta.). (Citrus Indus., 25 (1944), No. 10, pp. 5-9,12, 14-15, Ulus. .^).—This 
address concerns the progress (E. S. R., 88, p. 77) attained in investigations of 
Paratetranychus citri McG., infestations of which have been reported increasingly 
during the past 6 yr., with the winter of 1943-44 holding the record. Some growers 
believe that the spring nutritional sprays are responsible for the increased number 
of infestations of this mite, but the indications seem to be that the type of growth 
and climatic conditions have more influence on the occurrence of winter infestations 
than any spray applied in the spring. Details of life history, injury caused, and 
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control work are summarized. Observations by competent field men and growers 
indicated that damage by this mite is of real consequence. Many materials were 
tested by the station in a preliminary way, but only a few of the more promising 
ones have been tried extensively. Among the latter, dinitro-o-cyclohexyl phenol 
(DN) alone or in combination has proved satisfactory for control under various 
conditions. In general, DN sprays were found most effective with wettable sulfur; 
next in effectiveness was a combination of neutral copper-wettable sulfur spray and 
least so a combination with zinc sulfate, hydrated lime, and wettable sulfur. Selocide 
has proved satisfactory when used 1-800 in combination with lime-sulfur and 
wettable sulfur. DN dusts were also tried. At present only suggestions can be 
made for a complete yearly program against this mite, but it appears that at least 
two treatments—excluding summer oil—will be necessary for control throughout the 
year. 

Oil gprays with or without derris resins to control Florida red scale, 

M. R. OsBUjRN and W. Mathis. (U. S. D. A.). {Jour. Econ. ISnt., 37 {1944)^ 
No. 4, pp. 516-519). —Tests in Florida of petroleum oil emulsifiable with phthalic 
gyyceryl alkyd resin and with different amounts of colloidal bentonite clay were 
compared with the same oil sprays containing derris resins and with commercial oil 
stocks for controlling this insect on grapefruit and orange trees. Addition of derris 
resins to oil sprays increased the kill as determined by results taken 2 weeks after 
application. A stock emulsion prepared with 2.5 percent bentonite killed more 
scales than one made with 3.5 percent, but when the same amount of derris resins 
was added to each of these stock emulsions there was no significant difference in 
kill from sprays containing different quantities of the emulsifier. The experimental 
emulsifiable oil with derris resins gave better results than the same sjiray without 
derris, but it failed to quite reach the point of statistical significance. Commercial 
stocks at 1.66-percent oil concentration were, in general, no more effective than 
experimental stocks without derris resins applied at 1 or 1.25-percent strengths. 
Comparison of samples from each treatment 3 mo. after application failed to show 
any significant difference in infestations of living adult 9 scales, indicating that 
the higher kills associated with some treatments immediately after application failed 
significantly to affect reinfestation. 

Laboratory studies on effect of DDT on 3 major citrus scale insects, 

D. L. Lindgren and J. P. La Due. (Calif. Citrus Expt. Sta.). {Citrus J.eaz>es, 
24 {1944), No. 9, p. 16). —Previous work with DDT against the California red 
scale (E. S. R. 91, p. 566) proved so significant that further tests were made to 
include that pest as well as the purple and black scales; the results are briefly 
summarized in this note. 

Effect of DDT on three scale insects, D. L. Lindgren and J. P. LaDue. (Calif. 
Citrus Expt. Sta.). {Calif. Citrog., 29 {1944), No. 12, p. 350). —See preceding 

abstract. 

Control of the pecan nut casebearer with lead arsenate, nicotine sulfate, and 
summer oil, C. B. Nickels and W. C. Pierce. (U. S. D. A.). {Jour. Econ. Ent., 
37 {1944), No. 4, pp. 510-512). —On the basis of experiments in southern Texas 
(1941-42), it is indicated that either two applications of lead arsenate and nicotine 
sulfate with summer oil emulsion or a first application of these materials followed 
by a second of lead arsenate are more effective than two treatments with lead 
arsenate in controlling severe infestations of the first generation of this pest, 

Clinodiplosis hydrangeae sp. n. (Cecidomyidae) causing a leaf blister gall on 
Hydrangea hortensis, H. F. Barnes {Entomologist, 77 {1944), No. 976, pp. 129- 
130). —This new gall gnat is described from Cornwall, England. 

Melipotis acantoides (Guen.) in Florida, J. R. Watson {Fla. Ent., 26 {1943), 
No. 4, p. 71). —Defoliation of the royal poinciana Delonix regia by caterpillars of 
this noctuid moth is reported. 
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Sanitation in pest control, A. E. Michelbacher. (Univ. Calif.). \P€sts, 12 
(1944) f No. 9, pp. 5~-6). —An address on insect pests, with particular reference to 
buildings, food and other stored products, and the various household and dooryard 
conditions. 

Protection of stored grain by means of dusts, M. J. Oosthuizen (Farming in 
So. Africa, 19 (1944), No. 219, pp. 371-379, Ulus. 5). —Tlrough treatment with 
some of the most promising dusts failed to give complete protection against weevils 
and bruchids, it very largely limited continued breeding; in this way the rate of 
depreciation of the grain and beans was considerably retarded. It would appear 
that the dusts used might be applied more successfully against cowpea bruchids than 
against corn weevils. Since some inert dusts such as kaolin, lime, and magnesium 
oxide are widely used as corrective agents medically, it is not considered necessary 
to remove them from the grain before use as food for man or animals; removal 
can, however, be effected by the ordinary cleaning processes prior to milling. Paris 
green, copper carbonate, and the fluosilicates and arsenates—being potent poisons— 
should be used only for preserving grain intended for seed. Since the efficiency 
of dusts is reduced in moist grain or humid atmospheres, their use under such 
conditions is to be questioned. 

The biology of Tribolium destructor Uytt.—I, Some effects of fertilization 
and food factors on fecundity and fertility, J. M. Reynolds (Ann. Appl. Biol., 
31 (1944), No. 2, pp. 132-142, Ulus. 13). —A brief review is presented on this 
species of flour beetle, and its potential danger as a pest is noted. It is shown 
experimentally that 85 percent extraction flour leads to about double the fecundity 
observed on the 60 or 75 percent product. The preoviposit ion period was affected 
by both larval and adult food. Unfertilized 9 9 laid eggs, but these were infertile 
and relatively few. Oviposit ion was apparently stimulated when S $ associated 
with unfertilized 9 9, and also when they were removed from fertilized 9 9 ; the 
presence of five $ S seemed to lead to greater oviposit ion than when only one was 
present, but these conclusions are rather insecure because of small numbers. 
Although copulation occurred at frequent intervals, 9 9 laid viable eggs for as 
long as 250 days after removal of the $. Fertility remained virtually constant 
throughout life when $ $ were present, and was not increased by the presence 
of more than one $. Fertility varied inversely with the number of eggs laid. The 
oviposition period was long and the average curve had a characteristic form, despite 
considerable daily and individual fluctuations. Oviposition may continue until death 
or may end some weeks before. Poor conditions tended to lengthen both oviposition 
period and length of life, the latter being greater for $ S than for 9 9. 

The use of dichloroethyl ether as an acaracide, J. Muggertdg,e and R. M. Doi3Y 
(New Zeal. Jour. Set. and TechnoL, 25 (1944), No. 5, Sect. B, pp. 223-225 ).— 
This material was found extremely toxic to the cheese mite Tyroglyphtis siro, and 
to retain its toxicity over a relatively long period when applied to wood with which 
an infested cheese surface comes in contact. Exposure to the vapor had no effect 
on the flavor of the cheese. 

Determination and evaluation of the resistance of textiles to insect pests, 

H. E. Wilde (Rayon Textile Mo., 25 (1944), No. 9, p. 128). —A note on method¬ 
ology. 

Studies on the biology of the webbing clothes moth (Tineola bisselliella 
Hum.), G. H. Griswold (\New York] Cornell Sta. Mem. 262 (1944), pp. 59, 
Ulus. 24).—In this biological investigation of the webbing clothes moth it was 
determined that at a constant temperature of 75° F. the egg stage averaged 6.7 days, 
the larval period 30 for males and 35 for females (when larvae were fed a fish 
meal diet), the pupal stage 11.8, paired adult males 28.9, and paired adult females 
13.2 days. The type of diet greatly influenced the length of larval instars and time 
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required for the entire developmental period. On a fish meal diet tlie developmental 
periods were uniformly short. Females oviposited every month in the year and at 
75° laid from 29 to 144 eggs. The preovipositional period varied from 1 to 8 days. 
The braconid A panicles carpatus Say was the only parasite reared from the webbing 
clothes moth at Ifhaca, N. Y. 

Neogastrallus librinocens Fisher in Florida (Anobiidae; CoL), J. R. Watson 
(Fla, Ent., 26 (1942), No. 4, pp. 61-63). —A note on the appearance of this tropical 
bookworm in the State. 

The identification of termites in New Zealand, J. M. Kelsey (New Zeal, Jaur. 
Set. and Technol., 25 (1944), No. 6, Sect. B, pp, 221-260, Ulus, 30). —This paper 
includes keys and descriptions of species of termites recorded from New Zealand 
and eight introduced Australian species. 

The flea genus Thrassis and sylvatic plague, with the description of T. bren- 
nani n. sp., G. F. Augustson (Jour. ParasitoL, 20 (1944), No. 4, pp. 237-240, 
Ulus, 3). 

The use of repellents against fleas, A. W. Lindquist, A. H. Madden, and 
C. N. Watts. (U. S. D. A.). (Jour, Econ, Ent., 27 (1944), No, 4, pp, 485-486).^ 
The test mostly used in this study was to expose a treated human arm in cages 
containing 500-1,000 fleas and to record the time between treatment and the first 
bite. The longest average time obtained was with a mixture of 1 percent pyrethrins 
and 2 percent IN-930 in mineral oil—a mixture now unavailable for practical use 
because of the scarcity of pyrethrum. Dimethyl phthalate, Rutgers 612, and 
Indalone proved very effective, giving an average repellent period of 139-260 min.— 
the first giving the longest; these materials are available for military use in the 
field. Clothing treated with these repellents gives protection from flea attack for 
several days. 

Phlebotomus limai Fonseca in the United States (Diptera: Psychodidae), 

L. E. Rozeboom (Jour. ParasitoL, 20 (1944), No. 4, pp. 274-275). —A listing of 
five species of this genus of mothlike blood-sucking flies, including notes on the 
one here reported and tentatively identified as P. liniai. 

Treatments listed to control cattle lice, cattle grubs, C. Lyle (Miss. Farm 
Res. [Mississippi Sta.], 7 (1944), No. 10, p. 7). —A practical account. 

Control of lice on cattle, J. G. Matthysse. ([N. Y ] Cornell Expt. Sta.). 
(Farm Res. [New York State and Cornell Stas.], 10 (1944), No. 4, pp. 1, 8, Ulus. 2). 
—A practical account. 

[Symposium on medical entomology] (Jour, Econ. Ent., 37 (1944), No. 4, pp. 
455-480), —The following papers are included: Problems of Medical Entomology 
of Military Importance in Canada, by R. H. Ozburn (pp. 455-^59); Relation of 
Insects to the Health of Military Personnel, by O. R. McCoy (pp. 45^-464) ; Ento¬ 
mologists and the Sanitary Corps, by W. A. Hardenbergh (pp. 465-467) ; The 
Malaria Control Program of the U. S. Public Health Service, by S. B. Freeborn 
(pp. 467-469) ; Insect Control at Army Training Camps, by S. J. Carpenter (pp. 
470-474) ; Entomological Services on the Program for Malaria Control in War 
Areas, by G. H. Bradley (pp. 475-477); and Recent Investigations of Insecticides 
and Repellents for the Armed Forces, by E. F. Knipling and W. E. Dove (pp. 477- 
480) (U. S. D. A.). 

Population studies of Florida mosquitoes, V. G. Dethier and F. H. WHiTr.EY 
(Jour, Econ. Ent., 37 (1944), No, 4, pp. 480-484). —In the course of a mosquito 
survey, daily light-trap, biting, resting, and larval collections, as well as meteoro¬ 
logical records, were made over a 20-mo. period. The nature and extent of this 
work permit of a more complete study of population densities and fluctuations than 
was heretofore possible in the Tampa section of Florida; this paper summarizes the 
results on frequency and distribution of the more common and economically im¬ 
portant species. 
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The relation of the intersection line to the production of Anopheles 
quadrimaculatus, L. E. Rozeboom and A. D. Hess {Jour. Natl. Malaria Soc., 3 
{1944), No. 3, pp. 169-179, Ulus. 2). —Studies to determine the relation of the inter¬ 
section line (water-air, water-plant, and plant-air) to the production of the common 
malaria mosquito were made in eight species of littoral plz^nts representing five 
ecological types—submerged, grass-lake, leafy-emergent, naked-emergent, and float¬ 
ing-leaved—during June-July 1943 in the northern Alabama section of the Tennessee 
River Valley, involving the collection of 805 one-fourth square meter samples from 
reservoirs and ponded areas. Results led to the conclusion that in individual plant 
species there is a close positive correlation between the production of this mosquito 
and the amount of intersection line per unit of water surface area, and that the 
increased production accompanying high intersection values is probably due to the 
combined effect of increased oviposition and decreased larval mortality; the only 
exception occurred in dense stands of the naked-emergent type Eleocharis quad- 
rangulata, which appeared to present a mechanical barrier to oviposition. The find¬ 
ings also indicate that—with the above exception—the relative production of this 
mosquito in different species of plants is in direct proportion to their relative inter¬ 
section values (unit of intersection line per unit of water surface), other factors 
being equal. The authors believe that this confirmation of the intersection line 
theory will give real aid in understanding and intelligently applying water-level 
management and other naturalistic measures used by the Tennessee Valley Authority 
for controlling malaria mosquitoes in impounded waters. 

Airplane dusting for the control of Anopheles quadrimaculatus on impounded 
waters, C. W. Kruse, A. D. Hess, and R. L. Metcalf {Jour. Natl. Malaria Soc., 
3 {1944), No. 3, pp. 197-209, Ulus. 4). —Major improvements in the method used 
by the Tennessee Valley Authority since 1938 have involved mainly the mechanics 
of the duster, methods of dust valve calibration, dust mixing and tagging, applica¬ 
tion and evaluation of the general field treatment practices, and specifications for 
paris green with special reference to particle size. Detailed descriptions and 
illustrations are presented of the equipment and its parts. Dusting is done during 
the calm of early morning at a usual flying height of 20-30 ft. The dust distribu¬ 
tion curve was found noticeably skewed to the left, probably due to the torque of 
the propeller. About 20 percent of the paris green fell in the central 100 ft. of 
the dusting swath and another 8 percent in the second 100 ft.; the remainder drifted 
away from the treatment area and for practical purposes may be considered lost. 
A chart shows the effective swath widths of 70 percent and 90 percent larval kills 
under various conditions of plant cover, discharge rates, and distances between 
swaths. Studies on ingestibility, toxicity, and field distribution indicated the 
desirability of obtaining a paris green for airplane dusting of larger particle size 
than the ordinary commercially available material. A tentative revision is suggested 
for the particle size specifications for such use. 

Two new species of Haemagogus from Colombia, H. andinus and H. boshelli 
(Diptera: Culicidae), E. Osorno Mesa {Ent. Soc. Wash. Proc., 46 {1944), No. 7, 
pp. 165-176, Ulus. 23). —The two new species of mosquitoes here described were 
found during a yellow fever survey in Colombia. 

Organizacion de una colonia de Haemagogus equinus Theobald [Organization 
of a colony of H. equinus], E. Osorno Mesa {Caldasia, No. 11 {1944), pp. 39-45, 
Ulus. 4). —Studies on the organization and management of a colony of this culicid 
mosquito are noted, undertaken with the object of avoiding the influence of those 
climatic conditions which at certain times each year render specimens of the species 
unavailable for experimental transmission of yellow fever vims. 

A measurement of the toxicity to mosquito larvae of the vapor of certain 
larvicides, M. A. Barber {Pub. Health Rpis. [U. S.], 59 {1944), No. 39, pp. 1275- 
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1278) >—A very simple apparatus for studying the action of vapors on the larvae 
is described and the procedures and results with its use are discussed. 

The possible role of Chara fragilis in mosquito control, R. L. Castillo 
(Science, 100 (1944) ^ No, 2595, p. 266), —The experiments here reported failed to 
indicate any pronounced controlling action of C. fragilis against the five most com¬ 
mon mosquitoes of Ecuador (Culex fatigans, yellow-fever mosquito, Aedes eupo- 
chamus. Anopheles albimantis, and A. pseudopunctipefinis pseudopmctipennis) ■. Two 
of these are malaria vectors, while one may carry yellow fever and dengue. 

Selection of anti-mosquito methods to fit specific malaria control programs, 
N. H. Rector (Jour. Natl. Malaria Soc., 3 (1944), No. 3, pp. 221-226). —Preliminary 
to any efficient malaria control program it is necessary to determine the relative 
importance of the disease, location of the foci, habits of the vectors, and whether 
control is feasible and finally to select the control methods most applicable to the 
existing conditions. The author briefly discusses these questions and describes the 
appropriate methods to be used. 

Orientation, H. J. Wadey (Bee World, 25 (1944), No. 8, pp. 59-61). —A gen¬ 
eral discussion—including the author’s observations—on the mechanism of orienta¬ 
tion by bees. 

Biodlingens betydelse i lanthushallningen (The importance of apiculture in 
agriculture and horticulture in Sweden), R. Torssel (K. Lanibr. Akad. Tidskr., 
83 (1944), No. 2-3, pp. 218-239, Ulus. 12; Eng. ahs., p. 236). 

The role of bees in the production of fruit and seed, J. I. Hambleton. (U. S. 
D. A.). (Jour. Econ. Ent., 37 (1944), No. 4, pp. 522-525). —This is a general 
discussion of the role of insects in j>ollination and the factors—favorable and 
unfavorable—influencing it. Many opportunities for increasing production are now 
being lost through indiflference to the conservation and i)ropagation of wild pol¬ 
linating insects and to the scientific and strategic use of honeybees. Competition 
among plant species for bee visitors will unquestionably explain many cases of 
luxuriant plant growth followed by seed failure. In the planting of crops thought 
should also be given to their ability to secrete nectar and to furnish ix)llen. Further¬ 
more, the pollination of seed and fruit crops has been seriously hurt by the wide¬ 
spread and indiscriminate use of insecticides; only when man or livestock is 
endangered by these and other j)oisons have the hazards been emphasized. Better 
control—especially closer supervision—of the use of insecticides deserves considera¬ 
tion. Little thought has been given to the conservation of bumblebees, solitary bees, 
and other wild pollinating insects, which feed almost entirely on pollen and nectar. 
The planting of large areas in single crops has deprived, the native bees of a suc¬ 
cession of food plants and of suitable nesting places. The combined efforts of 
entomologists, agronomists, horticulturists, and farmers working in close co¬ 
operation could greatly improve seed and fruit production by safeguarding and 
utilizing the possibilities of insect pollination. 

Variation in the sugar concentration of some southern nectars, E. Oerto.. 
(U. S. D. A. coop. La. State Univ.). (Jour. Econ. Ent., 37 (1944), No. 4, pp. 525- 
527). —The percentage sugar concentration of nectar taken from the honey stomachs 
of honeybees caught in the blossoms of certain plants was refractometrically de¬ 
termined, and the number of samples, sugar concentrations, and range of readings 
are presented. English holly had the minimum average of 22.8 percent of sugar 
and the tung tree the maximum of 54.7 percent. A wide range in the sugar con¬ 
tent of nectar from the same plant species was commonly found, indicating that 
nectar samples* should be obtained at intervals during the blooming period if average 
readings are to be representative. 

Cotton nectar in relation to bee activity and honey production, G. H. Vansell. 
(U. S. D. A. coop. Univ. Calif.). (Jour. Econ. Ent., 37 (1944), No. 4, pp. 528-530). 
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—Comparative studies of nectar secretion by the flowers of Pima, Acala, and SXP 
cotton in California showed that the first far surpasses the others in the quantity 
produced; very little extrafloral nectar was in evidence. Cotton floral nectar was 
low in sucrose; in orange nectar about 50 percent of the total sugar was sucrose. 
Bee activity in the collection of nectar from Acala cotton, which is grown exclu¬ 
sively in the San Joaquin Valley, was influenced adversely by the presence of other 
plants—i^afticularly alfalfa—with richer nectars. Cotton produces an abundance 
of pollen, but the bees failed to collect it except by gleaning the clinging grains 
from nectar-gathering bees which entered the hive. 

Some western nectars and their corresponding honeys, G. H. Vansell. 
(U. S. D. A. coop. Univ. Calif.). {Jour. Econ. Ent., 37 {1944), No. 4, pp. 530- 
533). —This paper presents data on the nectars of orange, cotton, eucalyptus, r>oin- 
settia, and waxplant, honey from vetch, and on honeydew from incense cedar; infor¬ 
mation from the literature (15 references) is compared, j Nectars from diflerent 
plants varied in odor, acidity, and content of sugars and ash, as well as in content of 
water and ijollen. Cotton nectar was practically devoid of sucrose; that present in 
lX)insettia nectar slowly changed to invert sugars without invertase being supplied 
l)y the bee. The ash values of both pollenless and pollen-carrying orange nectars 
were in line with those of orange honey, but in some samples of cotton honey the 
ash value was disproportionately high. The ash values of lx)th honeydew and the 
resulting honey were higher than those of nectar or honey from floral sources. 

Observations on bee repellents, F. R. Shaw and A. I. Bourne. (Mass. 
State Col.). {Jour. Econ. Ent., 37 {1944), No. 4, pp. 519-521). —Under the experi¬ 
mental conditions in 1943, addition of creosote to sj)ray mixtures (lead arsenate 
and flotation sulfur with and without welting agents) invariably resulted in blossom 
injury, though in the test concerned the fruit crop was not sufficiently decreased to 
cause concern. The value of the materials used as repellents (creosote, Alilkol, 
carbolic acid) is questioned, since the data indicated no great reduction in the 
amount of fruit from the treatment. Moreover, observations on bees actually 
working on the treated and untreated portions showed that within a day’s» time 
there were relatively as many of them in one case as in the other, provided there 
were any blossoms left that could he worked. Addition of lime apj)eared to reduce 
the foliage injury from creosote. 

Notes on the longevity, sporulation, and diagnosis of Bacillus larvae, the 
cause of American foulbrood of bees, H. Katznelson and A. G. Loch head 
{Sci. Agr., 24 {1944), No. 10, pp. 474-480). —Incorjx)ration of glucose in media for 
culturing B. lanm' noticeably decrea.sed its longevity. In dry soil it was found 
viable when tested after 228 days. Sporulation was almost completely suppressed 
in the presence of glucose. Media without added sugar were suited to spore for¬ 
mation, which was noticeably favored by sealing the culture tul)es. Since a semi¬ 
solid medium containing peptone, yeast, and carrot extract permit ted more rapid 
germination from inocula of small numbers of si)Ores (less than five) than a solid 
medium containing the same ingredients, the former is recommended for diagnosis 
of the organism in comb suspected of containing American foulbrood. 

A sericicultura no Espirito Santo no quinqiienio 1938/43 [Sericulture in the 
State of Espirito Santo, Brazil, 1938-43], C. F. ue Souza {BoI. Min. Agr^ [BraAl], 
32 {1943), No. 8, pp. 19-54, Ulus. 12). 
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Defluorinated superphosphate for livestock, R. B. Becker, G. K. Davis, W. G. 
Kirk, R. S. Glasscock, P. T. D. Arnold, and J. E. Pace {Florida Sta. Bid. 401 
{1944), pp. 15). —The composition and palatability of defluorinated superphosphate 
was studied, and the results of tests with beef cattle, dairy cattle, and swine in several 
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pastures, by the authors separately, indicated that defluorinated superphosphate 
should substitute safely for steamed bonemeal for feeding livestock. On improved 
pastures beef cattle refused to take plain defluorinated superphosphate. In mixtures 
cattle preferred those with the larger proportions of salt. Dairy heifers on im¬ 
proved pastures chose a mixture of salt and defluorinated superphosphate 7:3 
as compared with mixtures containing lesser proportions of salt. Dairy cows on 
improved pastures adjacent to brackish water preferred a 3: 7 mixture of salt 
and defluorinated superphosphate. Pigs grazing peanuts ate slightly more of a 
swine mineral mixture containing bonemeal than another group consumed of 
the swine mineral mixture containing defluorinated superphosphate. The gains 
were also better. 

The effect of storage on the retention of certain members of the vitamin B 
complex, C. C. Lardinois, C. A. Elvehjem, and E. B. Hart. (Wis. Expt. Sta.). 
{Jour. Dairy ScL, 27 {1944), No. 10, pp. 875-880). —Vitamin assays of 29 plant 
products, including hays and grains, when new and after storage in the dark at 
20®-25° C. for 1 yr., unground and ground, showed that there were no essential 
losses in the thiamine, riboflavin, nicotinic acid, pantothenic acid, or biotin contents. 

Grass and grass-alfalfa mixtures for beef production in eastern Washington, 
M. E. Ensminger, H. G. McDonald, A. G. Law, E. J. Warwick, E. J. Kreiz- 
iNGER, and V. B. Hawk {Washington Sta. Bui. 444 {1944), pp. 24, Ulus. 5). —Calves 
weighing approximately 500 lb. were purchased after weaning in the three falls of 
1941-43 and wintered on rations high in roughage. They were pastured at the 
rate of one steer per acre in 1941, and the rates of pasturing were adjusted to 
maximum beef production in 1942-43. The five pastures consisted of smooth 
bromegrass; crested wheatgrass; smooth bromegrass and alfalfa; crested wheat- 
grass and alfalfa; and smooth bromegrass, crested wheatgrass, and alfalfa. The 
pastures were 4 acres each. Summer grazing was started when the vegetation was 
about 6 in. high. Grazing at the rate of one steer per acre resulted in the pastures 
of single grasses being completely utilized in about 60 days in 1941, whereas the 
pastures of mixtures of grasses and alfalfa were considerably undergrazed. After 
the summer grazing, the steers were finished in dry lot on grain and hay to grade 
Choice to Good. Differences in the roughages or grains for wintering in different 
years in which various grains were utilized suggested that winter gains of 1-1.5 lb. 
per head per day seemed necessary to keep the cattle healthy and prevent loss of 
condition. In 1941 the grass pastures plus 221 lb. of grain produced an average of 
158 lb. of beef per acre. The grass-alfalfa pastures plus an average of 611 lb. of 
grain produced an average of 331 lb. of beef per acre. In addition to the beef 
produced, the grass-alfalfa pasture provided a grazing season that was about twice 
as long as that provided by the single grasses. 

Value of sorghum silage for beef production {Arkansas Sta. Bui. 443 {1944), 
pp. 11-12). —In a 105-day feeding test with 10 Hereford calves in each of 4 lots 
on 0.75 lb. per 100 Ib. live weight of a grain mixture of ground yellow corn, cotton¬ 
seed meal, and minerals, the average daily gains of those receiving different sorghum 
silages were Atlas sorgo 1.45 lb., Blackhull kafir and hegari 1.54 each, and Honey 
sorgo 1.3 lb. Atlas sorgo also produced a higher yield of silage per acre. The 
higher fiber content of the Honey sorgo silage probably accounted for its lower 
feeding value. 

Wheat for fattening calves, G. A, Branaman {Michigan Sta. Quart. Bui., 27 
{1944), No. 1, pp. 8-15). —Ground wheat as the only grain in rations with red 
clover-alfalfa hay, with or without corn, soybean meal, and silage compared very 
favorably with ground or shelled com in rations for fattening calves in two experi¬ 
ments. After feeding 112 days in the first experiment with 390-lb. calves, the 
grains were reversed for 43 days. In a second experiment four lots of ten 425-lb. 
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calves each served for the comparison for 184 days. Refusal to eat liberal quantities 
of the wheat ration seemed to be the chief limitation. It was necessary to keep 
wheat before the calves most of the time to secure adequate consumption. Mixing 
with other grains or silage may result in increased consumption and gains. The 
fat of wheat-fed cattle was whiter than that of cattle fed yellow corn. 

Vitamin A and carotene content of the blood plasma of beef and dairy calves 
from birth to four months of age, H. F. Nelson, L. A. Moore, R. E. Horwood, 
and G. A. Branaman (Michigan Sta. Quart. Bui., 27 (1944), No. 1, pp. 50-53 ).— 
Blood samples of Ayrshire, Brown Swiss, Guernsey, Holstein, Jersey, Angus, 
Hereford, and Shorthorn calves were analyzed at 2-week intervals by methods of 
Pett and LePage (E. S. R., 84, p. 702) for vitamin A and carotene produced under 
winter feeding conditions. The plasma of the beef calves showed appreciably higher 
vitamin A contents than dairy calves, probably due to the access of the beef calves 
to the milk of their dams when dairy calves received limited amounts of Holstein 
milk. If difficulty is experienced in raising young calves, feeding 1-2 teaspoons of 
fish-liver oil is recommended up to 3 mo. of age. 

Influence of age, type, and fertility in Rambouillet ewes on fineness of fiber, 
fleece weight, staple length, and body weight, J. M. Jones, W. H. Dameron, 
S. P. Davis, B. L. Warwick, and R. E. Patterson (Texas Sta. Bui 657 (1944), 
pp. 30, Ulus. 3 ).—In a study of the factors affecting the amount and character of 
about 3,000 fleeces from B and C types of Rambouillet ewes and rams at the Sonora 
Substation over an 18-yr. period, the heaviest scoured fleeces occurred during the 
third age year, but differences in the production of fleeces during the third and 
fourth age years were not significant. Staple length was greatest during the first 
age year, but there were no significant differences in staple length between the second, 
third, and fourth age years. By the sixth age year the staple length had decreased 
approximately 0.3 in. and by the eightli age year 0.44 in. The wool of ewes 
producing lambs averaged 0.08 in. shorter and produced fleeces that averaged 0.57 
lb. per head lighter and 0.27 lb. less in scoured wool than ewes not producing lambs 
during the year. In fineness of fiber the diameter of the wool during the first age 
year was slightly but significantly less than in succeeding years, but changes subse¬ 
quently were so slight as to be of no practical importance. Fleeces from C-type 
ewes had a higher commercial value than those from B-type ewes, because the 
C-type or relatively smooth-bodied ewes had greater length of staple and produced 
finer and more uniform fibers than the B-type ewes. No significant differences 
were observed in scoured fleece weights of B- and C-type ewes, but on the 
unscoured fleece basis the B-type ewes produced about 1 lb. more than ewes of 
the C type per head. In shrinkage, fleeces of the B-type ewes averaged 62.9 percent 
and those from the C-type ewes 59.4 percent. The body weights of the plain-bodied 
and wrinkled types did not show significant differences. Wool samples measured 
were taken from the shoulder, side, and thigh regions of the body. 

Greater production through more efficient livestock management (Arkansas 
Sta. Bui. 443 (1944), pp. 9-10).~ln this experiment, an average daily gain of 1.3 
lb. was made by pigs self-fed ground wheat with 0.25 lb. per head per day of a 
protein mixture consisting of 40 paits tankage, 30 parts soybean meal, and 30 parts 
cottonseed meal, as contrasted with an average daily gain of 1.6 lb. made by another 
group of pigs on the same feeds with 0.5 lb. of the protein mixture. A third lot 
self-fed the protein mixture consumed 0.7 lb. per day and made an average daily 
gain of 1.7 lb. All of the 3 lots of 27 pigs each were fed on Sudan pasture. 

Value of soybean meal prepared from damaged (bin-burned) soybeans as a 
feed for growing swine, J. L. Krider, B. W. Fairbanks, and W. E. Carroll. 
(Ill. Expt. Sta.). (Jour. Agr. Res. [U. S.], 69 (1944), No. 9, pp. 383-387).—No 
statistical difference was found in the feeding value of normal exiieller-process 
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soybean meal or soybean meal made froni bin-burned soybeans when fed as supple¬ 
ments to ground yellow corn and minerals in dry lot. The study was conducted with 
10 pairs of 28- to 80-lb. pigs over a 134-day period, limited to equal gains. More 
economical gains as measured by feed per pound of gain were made by the normal 
meal in 5 pairs, whereas meal from bin-burned soybeans proved more economical 
in 4 pairs and there was no difference in 1 pair. The amounts of feed consumed 
per pound of gain by the different pigs varied from 3.15 to 4.88 Ib. on the normal 
meal mixture, with gains on the other meal coming within this range. The soybean 
meals made up, respectively, for the normal and bin-burned soybeans, 33 and 30 
percent of the ration to 75 lb. live weight, 25 and 22 percent from 75 to 125 lb. live 
weight, and 20 and 18 percent for live weight above 125 lb. 

Tryptophane derivatives in the urine of pyridoxine-deficient swine, 
G. E. Cartwright, M. M. Wintrobe, P. Jones, M. Lauritsen, and S. Humphreys. 

. (U. S. D. A. et al.). {Bui. Johns Hopkins Hosp., 75 {1944), No. 1, pp. 35-47, 
Ulus. 2). —Study has been made of the presence of kynurenine, kynurenic acid, and 
xanthurenic acid—three excretory products of tryptophan metabolism—in the urine 
of pigs on a pyridoxine-deficient ration. Excretion of these substances ceased on 
administration of adequate amounts of pyridoxine. “The results of measurements 
of kynurenic acid in the urine of normal as well as pyridoxine-deficient animals 
gave equivocal results. The data obtained suggest that in the pyridoxine-deficient 
pig a fault in the metabolism of tryptophan is reflected by increased excretion of 
xanthurenic acid rather than kynurenic acid. In the urine of pyridoxine-deficient 
animals a red pigment was observed to develop on the addition of strong mineral 
acid. Data are presented which suggest that this is urorosein. The excretion of 
this pigment, like that of 'kynurenine’ and of xanthurenic acid appeared to be 
related to the intake of tryptophan and disappeared on the administration of 
pyridoxine.” The presence of urorosein in the urine of humans with pellagra may 
be due to pyridoxine deficiency, but the pigment is found in human urine under 
conditions unrelated to pyridoxine deficiency. 

Estimating the weight of draft horses, L. H. Bi.akest.ee {Michigan Sta. Quart. 
BuL, 27 {1944), No. 1, pp. 63-66, Ulus. 2). —A table is pre.sented from which the 
live weights of draft horses could be predicted from measurements of heart girth 
based on measurements and observations of 43 Belgian and Percheron foals at 
monthly intervals from birth. The weight was predicted from the equation y — c 
~ ae^*, wherein y — the weight, x is the heart girth in centimeters, and c, a, e, and 
b are constants calculated as —572.15, 286.46, 2.178, and 0.00996, respectively. A 
standard deviation of only 12.32 lb. was calcidated from the observed measure¬ 
ments. 

What dog is that? W. E. Blythe and J. N. Kane {New York: Greenberg, 
1944, pp. 60~\-, Ulus. 120 ).—Brief descriptions and illustrations of 120 breeds of 
dogs. 

Unidentified factor(s) in yeast and liver essential to cure of achromotrichia 
in dogs on synthetic diets, D. V. Frost and F. P. Dann {Jour. Nutr., 27 {1944), 
No, 5, pp. 355-362, Ulus. 2). —Equal responses were obtained in dogs from the 
administration, orally or by injection, of six synthetic components of the vitamin B 
complex. Growing dogs receiving thiamine, riboflavin, nicotinamide, pantothenate, 
pyrodoxine, and choline developed achromotrichia and decreased hair growth in 2-11 
mo. Inositol, />-aminobenzoic acid, and biotin were ineffective in changing the 
course of the deficiency, whereas liver fractions or whole dried yeast brought about 
complete cures. Responses to oral and injection administration of the vitamins of 
the B complex gave equal results and improved the general body tone and blood 
picture. There were employed in the study six puppies and one 2-month-old dog. 
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Studies of pantothenic acid deficiency in dogs, R. H. Sii.bkr (Jour. Nutr., 
27 (1944)f No. 5, pp. 425-433, Ulus. 3). —In studies with 22 dogs, “the first mani¬ 
festations of pantothenic acid deficiency in pups were an erratic, decreasing appetite 
and a decrease in urinary excretion of the vitamin. Growth and food intake showed 
parallel decreases prior to collapse after 2 mo. The deficiency responded to oral 
therapy. Older dogs showed a delayed effect on appetite; tht urinary pantothenic 
acid content was decreased but was still essentially normal after 3 months’ depletion. 
This is in agreement with the fact that the pantothenic acid requirement of older 
dogs is lower. The concentration of pantothenic acid in blood and other tissues 
of pantothenic acid-depleted dogs was below that of controls dosed with large 
amounts of calcium pantothenate; however, when compared with stock diet dogs, 
the only significantly low pantothenic acid levels were found in liver, muscle, brain, 
and blood. Repeated oral dosage with calcium pantothenate increased tissue levels 
above those found in dogs on stock diet and appeared to have a delaying effect on 
the progress of subsequent depletion. The only gross pathological changes observed 
as a result of the deficiency were fatty livers. These were observed primarily in 
the depleted pups but also, to a lesser degree, in the control dogs on the same diet 
supplemented with calcium pantothenate. This was not true of control dogs wliicli 
received a dried-beef-liver supplement in addition. Spasticity was observed in the 
hindquarters during th'c last week of the deficiency.’’ 

The influence of breeding on The livability of poultry, C. H. Bostian and 
R. S. Dearstyne- (North Carolina Sta. Tech. Bui. 79 (1944), pp. 24, Ulus. 6 ).— 
Chicks hatched from selecteci matings of 1941 had less than one-third the mortality 
to 3 mo. of age of chicks from unselected matings of 1937-38, when the experiment 
was started with 3 pens of about 15 Single-Comb White Leghorn females showing 
some inbreeding and 3 pens of a like number of hens of superior production lines 
mated with 3 males of production strains but unrelated. The experiment was con¬ 
tinued in 1939 with 4 pens selected from individuals from lines that had demon¬ 
strated superior livability and satisfactory i)roduction and 2 pens in which the 
parents had been selected from hens whose progeny ranged from average to below 
average in livability but also had good production records. The work was continued 
in 1940 with 8 pen matings, 5 from superior and 3 from average to poor livability 
which served as controls. In 1941, 8 pens were again utilized, with 2 serving as 
controls. The average number of pullets hatched from the same parents and 
retained was 8.7 in 1940 and 11.6 in 1941. The weights of the birds at periodic 
intervals and egg production and egg weights were recorded. Family performances 
for livability and egg production were emphasized in making the selections. Mor¬ 
tality was reduced by selection based on sib-testing and progeny performance, but 
there was little effect when selection was made for S])ecific diseases, l^ullets weigh¬ 
ing less than average had a slightly higher mortality than that observed for all 
pullets. There was no difference in the livability of the i)rogeny of pullets and hens. 

A recommended cross for broiler production (Arkansas Sta. Bui. 443 (1944), 
pp. 10-11). —In experiments on growth of broilers, it was found in 12 different 
breed crosses that early growth was not consistently increased by crossing and 
that greater early growth of crossbreds depended primarily on the inbreeding of 
the purebred parents used in making the cross. At 12 weeks of age, juirebred 
Barred Plymouth Rocks averaged 2.3 lb., whereas hybrids between Barred Plymouth 
Rock males and New Hampshire females averaged 3 Ib. The hybrids required only 
4 lb. of feed per pound of gain as contrasted with 4.4 lb. for the purebreds. 

Feeding methods reflect profits in broilers (Arkansas Sta. Bui. 443 (1944), 
p. 11). —In two series of studies of feeding methods for broilers to 12 weeks of 
age, each series was divided into 3 lots of 100 chicks each. The lot on a 19.5 per¬ 
cent protein starter mash averaged in live weight 2.27 lb. The second lot, on the 
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Starter mash to 6 weeks of age with a grower mash of 16.5 percent protein there¬ 
after, averaged 2.15 Ib. at 12 weeks of age. The third lot, which received the starter 
mash throughout the 12 weeks but had access to a scratch ration of whole wheat 
and medium com chops during the last 6 weeks, averaged 2.31 lb. The cost may be 
reduced by liberal feeding of grain after 6 weeks. 

Metabolic changes in growing chickens, H. H. Kibler and S. Brody. (Mo. 
Expt. Sta.). {Jour. Nutr., 28 {1944), No. 1, pp. 27-34, Ulus. 2). —Supplementing 
studies of the metabolism and growth rate of rats (E. S. R., 89, p. 399), a system¬ 
atic study is reported of changes in the metabolic level of four male and four 
female Rhode Island Red chickens during growth. The oxygen consumption in 
relation to body weight, age, and surface area was recorded at regular intervals 
from hatching to 6 mo. of age for males and 13 mo. of age for females. There 
was an apparent parallelism during the first 2 mo. after hatching between metabolism 
per day expressed in Calories per square meter, and growth per day expressed in 
grams per square meter. The resting but nonfasting heat production increased 
from about 750 Calories at hatching to a maximum of 1,250-1,300 Calories at about 
30 days and decreased thereafter to 900 Calories at 60 days. The maximum growth 
rate of about 370 gm. per square meter was attained at about 25 days with a 
decrease thereafter. The nonfasting heat production of females after 2 mo. of Uge 
averaged about 900 Calories. This was lowered to about'750 Calories in females 
after fasting. Higher values were obtained for males. 

Soybean oil meal in chick rations, G. F. Heuser and L. C. Norris {[Nezv York] 
Cornell Sta. Bui. 810 {1944), pp. 22, Ulus. 2). —In a series of experiments, groups of 
usually 30 Rhode Island Red or Single-Comb White Leghorn chicks were fed 
rations containing about 20 percent protein, mainly from soybean meal. Significantly 
lower weights were produced at 8 weeks of age than in lots which received some 
animal protein. Fish meal, meat scrap, and dry skim milk showed a supplemental 
effect with soybean meal which was not shown by extra alfalfa meal or cereal grass. 
Extra soybean meal decreased growth rate and increased feed consumption per unit 
of gain. There was required 1-2 percent of fish meal or 2-3 percent of meat scrap 
or dry skim milk for die most satisfactory growth to 8 weeks of age with the soy¬ 
bean meal protein. Feed efficiency was closely related to rate of gain and both were 
improved with the addition of some animal protein. When satisfactory weights 
were produced at 8 weeks of age, approximately 3 units of feed were required to 
produce 1 unit of gain. The feed required per unit of gain was increased 10-30 
percent on the all-vegetable protein rations (soybean meal). When 3 percent fish 
meal protein was added, the remainder of the protein could be furnished by (1) 
25.5 percent soybean meal, (2) 20.5 percent soybean meal and 10 percent corn gluten 
feed, or (3) 17.5 percent soybean meal and 10 percent linseed meal. The com¬ 
bination of 12.5 percent soybean meal, 10 percent corn gluten feed, and 10 percent 
linseed meal was not quite so effective. 

When sufficient animal protein was available during the first 8 weeks for maximum 
growth, the birds continued to grow normally to 24 weeks without animal protein 
in the ration. When no animal protein was available during the first 2 mo. the 
average weights were lower, but growth was accelerated when animal protein or 
grass silage was added to the soybean meal portion of the ration. This resulted 
in no difference in the weight at 24 weeks of age from these groups. The all¬ 
vegetable protein rations delayed sexual maturity and egg production for several 
weeks. Pullets given no animal protein up to 36 weeks of age did not attain the 
same average weight, even at 44 weeks of age, as pullets that received some animal 
protein in their ration. There were added as proteins to the rations of different 
groups up to 8 weeks of age different percentages of fish meal, meat scrap, and 
dry skim milk, and combinations of them in different lots. Lesser numbers of 
pullets and cockerels were continued to 24, 36, and 44 weeks of age. 
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Ground raw soybeans not equal to soybean meal for poultry, G. F. Heuser. 
([N. Y.] Cornell Expt. Sta.). (Farm Res. [New York State and Cornell S’few.], 
10 (1944), No. 4, pp, 4, 5).—In tests of 17 and 34 weeks* duration, egg production 
with soybean meal and several sources of animal protein was practically equivalent, 
although ground raw soybeans were definitely inferior as a source of protein for 
egg production. Ip two experiments with chicks during the seventh week of age, 
92 and 88 percent, respectively, of the growth produced by casein were produced 
by soybean meal, and only 57 and 60 percent of the casein growth were produced by 
ground raw soybeans as a source of protein. 

The iron content of whites and yolks of eggs from hens fed various iron 
supplements, P. J. Sch aisle, J. A. Davidson, and S. L. Bandemer. (Mich. Expt. 
Sta.). (Poultry Sci, 23 (1944), No. 5, pp. 441-445). —Eggs from hens receiving 
a basal ration and later the same ration supplemented with high levels of ferrous 
sulfate, ferrous sulfate in sulfuric acid solution, ferric oxide, and proprietary iron 
prei)aration were separated into whites and yolks and analyzed individually for iron 
by the o-phenanthroline method referred to on page 322. A variance analysis showed 
that individual hens had characteristic levels of iron in the yolk, but there were no 
significant differences in the iron content of the whites and yolks associated with 
the high and low levels of iron in the ration. Hens of the White Leghorn, Brown 
Leghorn, and Barred Rock breeds showed no differences between breeds. During 
cold storage the iron of the yolk progressively passed to the white. 

Tracheal injection method for short-time preservation of dressed poultry, 
A. A. Uspensky, trans. by H. P. Thielman and edited by G. F. Stewart 
(U. S. Egg and Poultry Mag., 50 (1944), Nos. 8, pp. 342-345, 373-374; 9, pp. 412- 
414; 10, pp. 464-466). —There is given a review of the results on the salt content and 
spoilage of poultry injected by the tracheal method with different strengths of salt 
solutions and storage temperatures. 

Comparison of response of turkey poults and of chicks to different forms of 
vitamin D, H. R. Bird. (Md. Expt. Sta.). (Jour. Nutr., 27 (1944), No. 5, pp. 
377-383). —Bone ash, supplying about 80, 120, 160, and 200 A. O. A. C. units of 
vitamin D from two sources of cod-liver oil per 100 gm. to a vitamin D-deficient 
ration, and half this amount from irradiated 7-dehydrocholesterol gave results 
showing that Vitamin D was 2.29 times as effective from the irradiated sterol and 
1.83 from the irradiated animal provitamin for turkeys as for chickens. The studies 
were based on the live weights, gains per gram of feed consumed, and bone ash 
at 4 weeks of age for 318 turkey poults fed in 2 groups with a total of 22 lots. The 
results with chickens and turkeys were similar for cod-liver oil, but the turkeys 
utilized the D in irradiated products more efficiently, confirming the findings of 
Boucher in the following paper. 

Efficacy of vitamin D from different sources for turkeys, R. V. Boucher. 
(Pa. Expt. Sta.). (Jour. Nutr., 27 (1944), No. 5, pp. 403-413, Ulus. 2).-~^The 
vitamin D of an irradiated animal sterol and irradiated 7-dehydrocholesterol was 
more efficaciously utilized by turkeys on the basis of chick units fed than the D of 
cod-liver oil. The order of difference was about 2 to 1, although fortified sardine 
oil was more efficacious than reference cod-liver oil, its response curve being more 
nearly like that of cod-liver oil than that of the irradiated products. The sources 
of vitamin D were tested as supplements to a rickets-producing ration when fed 
over a 4-week period to about 20 lots of 12- to 14-day-old poults in each of two 
experiments. In each experiment at least four amounts of the vitamin D sources 
were fed and the effect on body weight as well as bone ash ascertained. 

Large versus small type turkeys, M. I. Darrow and C. L. Morgan (South 
Carolina Sta. Bui. 350 (1944), pp. 12, Ulus. 5). —Comparisons were made at 2-week 
intervals over 2 yr. on the rate of gain, feed consumption, and marketing condition 
of Small White and Broad-Breasted Bronze turkeys to 26 weeks of age. The 
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average weight at this age in Small White males and females was 12.54 lb., and for 
Broad-Breasted Bronze of both sexes 17.96 lb. The feed required per pound of 
gain by birds of these breeds grown on range was 4.39 and 4 lb., respectively. For 
turkeys grown in confinement there were required 4.53 and 4.37 lb. of feed, respec¬ 
tively, per pound of gain. In each year the lots contained 100 birds of each variety. 

The National Turkey Improvement Plan {U. S. Dept. Agr., Misc. Pub. 555 
(1944), pp. 25-\-, Ulus. 8). —As in case of the National Poultry Improvement Plan 
and supplement (E. S. R., 88, p. 669), this program was designed to improve the 
production and market quality of turkeys and reduce losses from disease, and 
through it, it is suggested, turkey breeding stock and hatching eggs should be more 
efficiently identified and produced. 

Gifts of the Americas: The turkey, S. Podolsky (U. S. Dept. Agr., Agr. in 
Americas, 4 (1944), No. 11, p. 219). —An account of the finding in Mexico of the 
first turkey. 
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A standard for evaluation of dairy sires proved in dairy herd improvement 
associations, N. N. Allen. (Minn. Expt. Sta.). (Jour. Dairy Sci., 27 (1944), 
No. 10, pp. 825-847, Ulus. 5). —The performance of the daughters of the Holstein, 
Guernsey, Jersey, Ayrshire, and Brown Swiss sires proved by the dairy herd im¬ 
provement associations prior to 1940 (E. S. R., 84, p. 97) was calculated in connec¬ 
tion with the dams’ production of milk fat and fat percentages. The sire’s perform¬ 
ance is calculated from twice the deviation of the sire’s daughters’ production from 
that expected based on the average of the two parents. In calculating the probable 
production of future daughters only the deviation from expectancy is needed, the 
expected production being estimated from the dams to which the bull is mated. 
Brief comment is presented on some of V. A. Rice’s suggestions^ on sire indexing 
of Ayrshire bulls, which involve some of the same principles of regression. 

The nutritive value of alfalfa hay.—II, Starch and glucose as supplements to 
an all alfalfa hay ration, C. F. Huffman and C. W. Duncan. (Mich. Expt. 
Sta.). (Jour. Dairy Sci., 27 (1944), No. 10, pp. 821-833). —Continuing this series 
(E. S. R., 88, p. 93), cows on an alfalfa hay ration from calving showed a sharj) 
drop in milk production after about 6-10 weeks, when the necessary factor or factors 
for milk production were exhausted. When as much as 6 lb. of cornstarch or corn 
.sugar were added to the ration, tiie amount of alfalfa hay was not reduced unless 
the appetite was affected. The supplement was placed on the hay and the cows 
consumed it with relish without modifying the milk production significantly, in 
about 25 feeding trials of approximately 12 days’ duration. The rcplacemait of 
6 lb. of cornstarch or glucose with 6 lb. of corn or wheat increased the production 
rate of fat-corrected milk, thus suggesting that both com and wheat furnish the 
deficient factor or factors. Calories were not the limiting factor in milk production, 
since com and wheat supplied the unknovm stimulating conditions. 

The value of kelp meal in rations for dairy cattle, M. H. Berry and K. L. Turk. 
(Md. Expt. Sta.). (Jour. Dairy Sci., 27 (1944), No. 10, pp. 861-866). —Additions 
during gestation of 4 percent kelp meal to normal rations of 39 heifers of the 
Holstein, Guernsey, Jersey, and Ayrshire breeds showed no particular benefit for 
growth, breeding efficiency, general health, physical condition, appetite, and size and 
condition of calves at birth as contrasted with a like number of heifers receiving no 
kelp meal. The supplement of kelp meal was continued for 25 of the heifers through 
the second gestation period without particularly favorable effect being noted on 

1 Ayrshire Digest, 29 (1943), No. 12, pp. 14-16, 79 -84, illus. 6; 30 (1944), No. 2, pp. 8-9, 
36-37, illus. 1. 
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breeding efficiency, feed consumption, or milk production. The cfmtrol group pro¬ 
duced an average of 8,086.9 lb. of fat-correctcd milk as contrasted with 7,698.2 Ib. 
by the group with the kelp supplanent. 

Dried citrus peel and pulp as a feed for lactating cows, O. C. Copei.and and 
C. N. Shepardson (Texas Sta. BuL 658 (1944), pp. 17). —In five separate experi¬ 
ments of 90 days’ duration each, citrus peel and pulp were compared with corn and 
cob meal for milking cows by the double-reversal method. Two groups were fed 
in each experiment on rations including 50 percent of each feed with reversal at 
the end of 30 days. The first 10 days of each period was considered as preliminary. 
The final results were indicated as the differences between the average milk produc¬ 
tion, feed consumed, and changes in live weight in the average of the first and 
third periods compared with the second period. The differences in milk production 
and live weight increases were small, but in all but one of the five experiments milk 
production slightly favored those fed the ground com ration. The productive energy 
of citrus peel and pulp was calculated as 74.4 therms per 100 lb. as compared with 
74.7 thenns for com and cob meal. The citrus peel seemed to have some beneficial 
effect on ai)petite in extremely hot weather. No effect was detected on the flavor 
of the milk. The experiments were conducted with 7, 6, and 6 pairs of Jersey cows, 
respectively, fed in dry lot in the station herd and 10 and 9 pairs of Holstein and 
Jersey cows fed in dry lot with access to pasture and hay in the college lierd. 

Feeds of quality supply vitamin A for dairy animals, W. C. Cowsert 
(Miss. Farm Res. [Mississippi 5/0.], 7 (1944), No. 10, />. 8). —The carotene con¬ 
tents of various hays and silages before and after storage for different intervals are 
tabulated. 

Effect of colostrum on the vitamin A and carotene content of blood plasma 
of new-born calves, L. A. Moore and M. H. Bb:rry. (Md. Expt. Sta.). (Jotw. 
Dairy Sci., 27 (1944), No. 10. pp. 867-873). —The vitamin A and carotene content 
of blood drawn from Holstein, AjTshirc, Jersey, and Guernsey calves, born in the 
university herd, and at each day for 1 week as ascertained by methods of Moore 
(E. S. R., 81, p. 832) and modified by Kimble (E. S. R., 83, p. 708) showed that the 
vitamin A content of the blood plasma at birth was low, but with the intake of 
colostrum there was a fivefold increase at the end of 24 hr. There was a gradual 
increase in vitamin A and carotene until a maximum was reached in about 3 days, 
followed by a gradual decline. The breeds showed no marked differences in the 
vitamin A content of the blood plasma at comparable ages, but the carotene content 
of the Guernsey and Jersey plasma was three or four times higher than that of 
Holstein calves. In three calves that received no colostrum, but whole milk instead, 
the plasma and carotene showed little increase and two of the calves died of infec¬ 
tion. Calves probably build up the plasma vitamin A and carotene when colostruTii 
is received, but maximum values were not attained when the calves did not have 
access to carotene through suckling their dams after 12-24 hr., and their health 
may suffer. The plasma carotene and vitamin A determinations were made on 
blood samples of about 15 calves of the Holstein, Ayrshire, and Guernsey breeds at 
each age, with lesser numbers of Jersey calves and smaller groups in the s|>ecially 
treated lots. 

The ratio of ascorbic, nicotinic, and pantothenic acids, riboflavin, and thiamin 
in late summer milk, A. D. Holmes, C. P. Jones, A. W. Wektz, K. Essei.en,. 
and B. V. McKey. (Mass Expt. Sta.). (Jour. Dairy Sci, 27 (1944), No. 10, 
pp. 849-855). —The amounts and ratios of these vitamins in the herd milk of dair^' 
cows of several breeds were ascertained. The pasture grasses were fully matured, 
but before severe frost had affected their quality. The pasture ration was supple¬ 
mented with ground grains containing 14 percent protein. The ascorbic acid, 
nicotinic acid, pantothenic acid, riboflavin, and thiamine were mainly ascertained in 
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15 herd samples of combined night and morning milk as 18.4, 1.1, 3.66, 1.37, and 
0.44 mg. per liter of milk, respectively. To meet recommendations for infant feed- 
ing, the milk would have to be fortified with ascorbic acid and nicotinic acid. 

New techniques in milking, G. H. Hopson (.^4pr. Engin,, 25 (1944), No. 8, pp. 
295-296, Ulus. 5). —General discussion of the physiology of milk secretion with 
application to the mechanical milker. 

Supplementary home sanitation of milk shipping cans, M. C. Jamieson and 
M. K. Chan (Ccuuid. Dairy arid Ice Cream Jour., 23 (1944), No. 8, pp. 55-56, 58). — 
Spraying 364 cans with one of several germicide cleaners before use for milk 
reduced the bacteria in the cans to practical insignificance. 

Accounting for milk fat, E. O. Herreid, D. W. Whitman, and K. O. Slack 
(Vermont Sta. Bui. 512 (1944), pp. 20). —This study of tlie difference in the 
amounts of milk fat received by the milk station and accounted for at the milk 
plant by the Mojonnier and Babcock tests showed that creameries using the Babcock 
test on semimonthly composite samples should be able in milk, cream, and skim 
milk to account for fully 99 percent of the milk fat received. There were indica¬ 
tions that more total milk fat was received than when the Majonnier method was 
used in daily testing, but the excess should not be more than 1 percent. Majonnier 
test results agreed with Babcock test results on unpreserved milk, but were lower 
than those for cream and significantly higher than those for skim milk. The fat 
determined in milk, cream, skim milk, and rinse water by the Babcock test totaled 
slightly less than that recovered by the Majonnier test. There was a tendency to 
overread Babcock test samples of milk and cream because of the upper meniscus 
of the fat column. It is also noted that the Surplus Marketing Administration 
order No. 4 overrates the capacity of 10-gal. cans for 40 percent cream. The fat 
contents of composite samples were ascertained for 16 to 16 days at five different 
times during the year. 

Influence of Balbo-rye pasture on the odor of milk, G. M. Trout and 
R. E. Horwood (Michigan Sta. Quart. BuL, 27 (1944), No. 1, pp. 39-47, Ulus. 1). — 
Studies of the feed odor in the milk from groups of about 20 cows each on three 
kinds of pasture showed that the average feed odor from June grass was negligible, 
that from Balbo rye was slight to distinct, whereas that from common rye was 
distinct to very pronounced. The odor of milk from the Balbo rye was not offen¬ 
sive but was grassy, whereas milk from cows on common rye pasture was decidedly 
offensive, suggesting soap or fishy odor. Samples of the milk were obtained 1 to 
2J/2 hr. after the cows were removed from the pasture. The Balbo and common 
rye were over 3 ft. in height. Milk from 47 cows on Balbo rye pasture was pasteur¬ 
ized and distributed by the college creamery without any flavor complaints being re¬ 
ceived. The offensive flavor generally produced by common rye was not observed 
in the milk produced on Balbo rye. No off-flavors were noted in the milk except 
in cows milked immediately on removal from Balbo rye pasture. Slight to distinct 
feed odors were noted in some samples of mixed milk, but no flavor complaints 
were received. 

Control of mold growth in composite milk samples, J. M. Prayer. (Vt. Expt. 
Sta.). (Canad. Dairy and Ice Cream Jour., 23 (1944), No. 8, pp. 25-26, 34). — 
discussion of methods of control and possible effects of mold growth on composite 
.samples, essentially noted (E. S. R., 90, p. 91). 

The effect of the method of manufacture of butteroil on its keeping quality, 
M. S. El-Rafey, G. a. Richardson, and J. L. Henderson. (Univ. Calif.). 
(Jour. Dairy Sci., 27 (1944), No. 10, pp, 807-820, Ulus. 4). —Butter oil from butter 
heated to 110® or 130® C. to drive off moisture and the residue removed by centri¬ 
fuging was more resistant to oxidative rancidity than when lower temperatures of dry¬ 
ing or heating for 30 min. to 130® C. were employed. Washing the butter oil decreased 
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its resistance to oxidation. High acidity had an undesirable effect on stability of 
the fat against oxidation and the destruction of vitamin A, but the differences were 
not significant. The sulfhydryl groups produced by the effect of heat on the pro¬ 
tein part of the fat globule membrane and probably other reducing substances are 
transferred to the butter oil in the process of its preparation by the boiling-off 
method and there act as antioxidants. This may explain the high stability of boiled 
samples. As antioxidants, the activity of a-tocopherol was not proportional to the 
amount added from 0, 3, 9, and 15 mg. percent. The phosphorus content of the 
fat, calculated as lecithin, increased from 0.0073 percent in the filtered fat to 0.0805 
in the heated fat, and the phosphorus content was directly correlated with its sta¬ 
bility against oxidation. There was some synergetic action between a-tocopherol 
and soybean phospholipides when small amounts were added, but when the amount 
of phospholij)ide added was 0.10 percent, with various amounts of tocopherol, the 
protective action seemed due only to the presence of phospholipides. 

Manufacturing Cheddar cheese from pasteurized milk, G. H. Wilster. (Oreg. 
Expt. Sta.). (Amer. Butter Eev., 6 {1944), No. 10, pp. 340-343, Ulus. 3). — A 
popular discussion of the advantages of using pasteurized milk for Cheddar cheese 
manufacture. 

Testing for extraneous matter in cheese, R. Miersch and W. V. Price. (Univ. 
Wis.). {Jour. Dairy Set., 27 {1944), No. 10, pp. 881-895). —Sediment tests in 
cheese are mainly designed to detect unsatisfactory conditions of milk and cheese 
production, except when efficient filtering of milk is practiced. Sediment after 
solution in either sodium citrate or orthophosphoric acid may be detected macro- 
scopically or microscopically after filtering. Both solvents seemed to give about 
equal results, although the acid worked faster on young cheese. Neither solvent 
destroyed the extraneous material sufficiently to prevent identification, although 
more or less destruction was noted. The distribution of extraneous material seemed 
to be uniform in different samples from the same cheese, but not from several 
cheeses. Regular tests of plugs from each lot of cheese seem necessary. Micro* 
scopic examinations of extraneous material on the test pads may assist in determin¬ 
ing the sources of contamination. Photographs proved helpful in identifying 
common types of extraneous material, although they were not to be used in place 
of microscopic study of materials from local sources. 

The utilization of skim milk in the ice cream mix, W. S. Arbuckle, 
C. N. Shepardson, and H. M. Walling {Texas Sta. Bui. 656 {1944), pp. 21, Ulus. 
7). —Study was made of the possibility of preparing and using concentrated skim 
milk as a source of solids for ice cream. In the manufacture of the concentrated 
product, 1 volume of concentrated hydrochloric, sulfuric, citric, acetic, or lactic 
acid was diluted with 9 volumes of water. The dilute acid was slowly stirred into 
the milk until there was a clean separation of the whey and curd. Various acidities 
of the whey from 0.43 to 0.52 percent were tested. The casein was completely pre¬ 
cipitated at pH 4.6. The curd was dissolved by sodium bicarbonate, sodium car¬ 
bonate, and a commercial alkali, and tlie acidity was adjusted to various levels 
from 0.2 to 0.6 for comparison of its relation to the most desirable product. The 
most success was obtained by coagulating the skim milk at 94*-96® F. with dilute 
hydrochloric acid and draining of the whey when 0.45-0.48 percent acidity is 
produced. The curd was dissolved by adding 5 lb. of sodium bicarbonate per 100 lb. 
of casein and heating to 150® for 30 min. Skim milk was added to the dissolved 
casein to produce a finished product containing 16 percent solids. The method 
used differs from that previously employed in that the quality and composition 
control was based on the use of the acidity tester, a casein test, and the hydrometer. 
The use of a cheese vat simplified the preparation and disintegration, and the 
heating of the curd brought about more rapid dissolving. Heating also reduced the 
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bacterial count of the finished product to 50,000 or less. The use of skim milk 
instead of water to standardize the finished product offered a means of conserving 
nonfat milk solids. The approximate composition of the finished product was 84 
percent water and 16 percent total solids. 

It appears that 37.5 percent of the serum solids in the mix may be supplied by 
the concentrated skim milk in a 10-percent fat, 8-percent serum solids ice cream 
containing butter as a source of fat. When cream was used as the fat source, 
10 percent of the serum solids needed could be furnished by the skim milk in a 
10-percent fat, 8-percent serum solids mix. In a 12-percent fat, 9.6 percent serum 
solids mix, 20 percent of the serum solids could be supplied by the skim milk. As 
much as 50 percent of the serum solids needed in a 12-percent fat, 11-percent serum 
solids mix could be supplied by the skim milk product. 

VETERINARY MEDICINE 

[Miscellaneous contributions from California] {Calif. Dept. Agr. Bui, 33 
(1944), No. 3, pp. 155-167, 185-188, 195-205, Ulus. 4). —In addition to an article 
noted elsewhere in tliis issue, this number contains the following: Fowl Pox, by 
E. E. Jones and L). Splaver (pp. 155-162) ; Vesicular Exanthema—An Attempt at 
Control, by B. B. White (pp. 16vS-166) ; Leukosis in Turkeys, by H. A. Hoffman 
(p. 167) ; Some Problems of Back Yard Poultry Raising, by E. E. Jones (pp. 185- 
188), devoted largely to problems of disease prevention and control; Gastro-In- 
testinal Round Worms in Cattle, by A. C. Rosenberger (pp. 195-197) ; and A 
Voluntary Program for the Control and Eradication of Pullorum Disease (pp. 
198-205). 

Isolation of the Bacillus anthracis from spinose ear ticks Ornithodorus 
megnini, G. W. Stiles. (U. S. D. A.). (Amcr. Jour. Fct.^Res., 5 (1944), No. 
17, pp. 318-319, Ulus. 1). — B. anthracis was isolated from a colony of spinose ear 
ticks, in various stages of development, attached to the ear of a cow dead of anthrax. 
This finding indicates that spinose ear ticks from anthrax carcasses may possibly 
spread the disease to healthy animals. Tick infested carcasses of animals dead of 
anthrax should, therefore, be promptly disposed of, and greater effort should be 
made by livestock owners to keep their herds free from spinose ear ticks because of 
the po.ssibility of spreading disease. 

Untersuchungen zur Frage der Desinfektion milzbrandinfizierter Materialien, 
mit besonderer Hinsicht der Desinfektion tierischer Haul [The disinfection of 
anthrax-infested material, especially hides], W. Hausam, R. Schnegg, and 
T. Schindler (Zenthl. Baki. [etc.], 1. Abt., Orig., 151 (1944), No. 3, pp. 193-219). 
—Results of extensive tests with a large number of disinfectants are reported in 
tabular form. A mixture of sodium sulfocyanide, hydrochloric acid, and sodium 
chloride is recommended. 

En forenklad fargningsmetod for undersokning av efterbordsprov (A simpli¬ 
fied method of staining for the investigation of after-birth samples, A. Olson and 
B. Bodkn (Skand. Vet. Tidskr., 34 (1944), No. 7, pp. 416-422; Eng. abs., pp. 421- 
422). —In the staining method described. Brucella abortus organisms are stained 
red, while spirilli, pyogenes bacilli, streptococci, staphylococci, and Listerella bacteria 
are stained dark blue. 

The behaviour of some smooth and rough strains of Brucella abortus in the 
developing chick embryo, R. S. de Ropp (Jour. Compar. Pathol, and Ther,, 54 
(1944), No. 1, pp. 53-60, Ulus. 2). —The behavior in the 9-day-old chick embryo 
of one smooth and three rough strains of B. abortus, all of reduced virulence for 
the guinea pig, was compared with that of a smooth strain of high virulence for the 
guinea pig. It was found that the smooth avirulent strain (strain 19) behaved in 
the chick embryo as a fully virulent strain, causing death of a high proportion of the 
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embryos with enlargement of the spleen and lesions in the liver. The three rough 
strains all proved incapable of producing a fatal infection in the chick embryo except 
when inoculated in very large numbers. The data suggested that rough strains, of 
B. abortus are not capable of invading the chick embryo. 

Consideraciones sobre la identificacion de los principales anaerobios del genero 
“Clostridium*’ patogenos para los animales domesticos [Identification of the 
principal anaerobes of the genus Clostridium pathogenic to the domestic animals], 
E. SAenz Londono {Rev. Med. Vet. [Bogota], 13 (1944), No. 85, pp. This 

is a discussion of methods of differentiation of the various species, with a bibliog¬ 
raphy of 27 titles. 

In vitro action of sulfonamides on clostridia: Sulfonamide inhibitors, 

G. B. Reed, J. H. Orr, and R. W. Reed {Jour. Bact., 48 {1944), No. 2, pp. 233- 
242, Ulus. 2). —Sulfonamides were found to exert an in vitro bacteriostatic action 
on all pathogenic species of Clostridium tested, the order of effectiveness being sul- 
fathiazole, sulfadiazine, sulfapyridine, and sulfanilamide. 

A study of certain members of the genus Corynebacterium, R. F. Brooks and 
G. J. Hucker. (N. Y. State Expt. Sta.). {Jour. Bact., 48 {1944), No. 3. pp. 
29.5-312, Ulus. 1). —A morphological, cultural, and phj^siological study of 79 cul¬ 
tures of organisms belonging to the genus Corynebacterium and originating from 
animal sources is reported, which Jias indicated the advisability of establishing 
broader limits for species in the classification of this type of organism. Although 
no high degree of correlation could lie found between the characters studied, three 
main groups of animal diphtheroids have been defined by the use of cultural char¬ 
acters, as follow: Group 1, the C. equi or Active Group; 2, the Intermediate Group; 
and 3, the C. pyogenes or Inactive Group. 

Diagnosing western equine encephalomyelitis infection: Comparison of 
neutralization and complement fixation tests, C. A. Mitchell and J. W. Pullin 
{Canad. Jour. Compar. Med. and Vet. Sci., 8 {1944), No. 9, pp. 259-260). —In these 
tests on sera collected from humans in Manitoba, Ontario, and Quebec, the comple¬ 
ment fixation test of Casals and Palacio did not give parallel results with the neu¬ 
tralization test, and the authors indicate that more work is needed before its accept¬ 
ance as a specific technic for the diagnosis of encephalomyelitis in man or animals. 

Susceptibility of animals other than solipeds to infectious anemia, C. D. Stein 
and L. O. Mott. (U. S. D. A.). {Vet. Med., 39 {1944), No. 11, pp. 408-413, 
Ulus. 1). —Tests are reported with calves 5-8 mo. of age, lambs 3-4 mo., pigs 5 mo., 
dogs 18 mo., kittens 3-4 mo., young and large adult rabbits and guinea pigs, white 
rats, white mice, and pigeons. The results of these experiments indicate that the 
subcutaneous injection of a highly virulent strain of infectious anemia virus into 
calves, lambs, splenectomized pigs, and rabbits may be followed in some instances 
by temperature reactions and, in splenectomized or normal guinea pigs, by loss of 
weight, visible sickness, and even death. However, since none of the reacting 
animals developed the typical clinically recognizable syndrome of infectious anemia, 
post-mortem examination failed to reveal lesions indicative of infectious anemia, 
histological examination was negative for the presence of significant pathological 
alterations, and horse inoculation tests demonstrated that none of the reacting 
animals remained carriers of the virus, it was concluded that the virus did not repro¬ 
duce itself in the heterologous host species and that none of the animals used were 
suitable for diagnostic test animals or satisfactory for carrying on other types of 
experimental work with.the virus of equine infectious anemia. A list of 28 references 
is appended. 

The incidence of pneumonia in some of the food-producing animals, 

R. F. Langham, F. Thorp, Jr., E. T. Hallman, and L. B. Sholl. (Mich. Expt. 
Sta.). {North Amer. Vet., 25 {1944), No. 9, pp. 541-542, Ulus, i).—Autopsies on 
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3,453 cattle, sheep, or swine from 1912 to 1941 revealed 1,187 cases in which pneu* 
monia was found as either a primary or secondary condition. The incidence was 
higher in young animals, with a seasonal predominance during the spring. 

A preliminary report of the use of lentin in atonic indigestion of dairy cattle, 

G. C Holm. (Idaho Expt. Sta.). (Fet. Med., 39 (1944), No. 11, pp. 414-416, 
Ulus. 3). —^According to this preliminary report of 20 cases, doses of 1.5 to 2 mg. 
of lentin were found satisfactory when supported by tartar entitle, gentian, ginger, 
and mineral oil and, in dehydrated cases, water. The intramuscular method of admin¬ 
istration was preferred. Prompt response was obtained. Therapy was indicated as 
soon as the condition was recognized. A delay of 24 hr. in treatment delayed recov¬ 
ery by about 7 days. 

Milk production was restored more promptly and more completely than with the 
routine therapy. 

Adenoma of the bovine bladder, R. F. Langham, F. Thorp, Jr., and 
E. T. Hallman. (Mich. Expt. Sta.). (Atner. Jour. Pathol, 20 (1944), No, 2, 
pp. 421-427, Ulus. 4; abs. in Michigan Sta. Quart, Bui, 27 (1944), No. 1 pp. 152-153). 
—A microscopic study of the neoplastic tissue from two bovine bladders revealed 
adenomatous structures with mucin-producing, columnar epithelium. There was no 
evidence of infiltrative epithelial growth. 

The relationship of teat patency to udder infection, J. M. Murphy. (N. J. 
Expt. Stas.). (Cornell Vet., 34 (1944), No. 1, pp. 64-68). —This relationship was 
investigated, a manual method for the determination of patency being used. Circum¬ 
stantial evidence was obtained that a trend exists toward a greater incidence of 
infection in quarters the teats of which were judged to be patent than in those the 
teats of which were judged to be nonpatent. 

Adult vaccination studies: The effect of Brucella abortus strain 19 on cattle 
of various ages and its bearing on adult cattle vaccination, C. M. Haring and 
J. Traum. (Univ. Calif.). (Holstein-Friesian World, 41 (1944), No. 19, pp, 21, 
119, 122-123, 126, Ulus. 1). —Observations on the incidence of brucellosis as influ¬ 
enced by the use of strain 19 on cattle of various ages under controlled experimental 
conditions, as well as in commercial dairy herds, are reported and discussed. It is 
concluded that, while far from being an ideal vaccine, strain 19 “is the only product 
at present that has been used on thousands of animals with any degree of satis¬ 
faction.” 

Calcium boro-gluconate-saccharate: Preparation, toxicity, and effect on 
serum calcium level in cows, A. Appleby. (Va. A. and M. Col.). (Amer. Jour. 
Vet. Res., 5 (1944), No. 17, pp. 312-315, Ulus. 3). —Calcium d-saccharate, selected 
as a source of calcium for use in lactating cows suffering from hypocalcemia, was 
found to be increased in solubility by boric acid, which reacts to form a compound 
to which the name calcium boro-saccharate has been given. A solution containing 
10 parts boric acid, 37.5 parts calcium d-saccharate, and 100 parts calcium d-gluco- 
nate in 500 parts distilled water was found to be physically stable and less toxic for 
rabbits and no more toxic for cows, when injected intravenously, than a commercial 
solution of calcium boro-gluconate. The intravenous injection of either of these 
solutions into normal lactating cows caused an immediate marked rise in the serum 
calcium level. This rise was followed by a rapid drop, and, in the case of the 
C~B-S-(? solution, a secondary rise about ^ hr. after injection. It is concluded 
that it would also be “more efficient than C-B-G solution in elevating and maintain¬ 
ing the serum calcium level in hypocalcemic cows.” 

Studies on johnin.—V, Producing and standardizing a potent product, 

H. W. Johnson. (U. S. D. A.). (Amer. Jour. Vet. Res., 5 (1944), No. 17, pp. 
320-328, Ulus. 5). —Continuing this series (E. S. R., 91, p. 337), a solid medium 
containing bovine lymph glands proved satisfactory for maintaining laboratory cul- 
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tures of Mycobacterium paratuberculasis. Cultures transferred from this solid 
medium to Dorset and Henley's synthetic liquid medium grew slowly and unsatis¬ 
factorily. Johnin made from such inoculated medium was of unsatisfactory potency. 

Six different liquid mediums on which cultures transferred from the solid lymph- 
gland medium grew vigorously were developed. Cultures were quite selective of 
the mediums on which their growth response was the greater. No one was satis¬ 
factory for all cultures. 

Seed cultures which had been transferred several times on one or more of these 
“invigorating" liquid mediums would then grow for one, two, or three transfers to 
Dorset and Henley’s liquid synthetic medium. Potent johnin was made from this 
inoculated synthetic medium. 

The dry weight of organisms per culture flask and the trichloracetic acid precipi¬ 
tate per 10 cc. of intradermic johnin gave only relative estimates of the potency of 
the johnin, but were not in direct proportion to its potency. The pH of the medium 
became more acid during the early logarithmic phase of the growth curve and then 
alkaline as the negative growth acceleration phase was reached. A short lag phase 
and the production of maximum growth in 5 to 6 weeks after inoculation were 
found to yield more potent johnins. 

Mastitis (garget) in dairy cattle, T. M. Olson and F. M. Skelton {South 
Dakota Sta. Cir, 54 {1944), pp. 12, Ulus, 1), —A popular account of this disease 
and its control. 

Studies on bovine mastitis.—I, A note on clavacin therapy in bovine mastitis, 

E. H. Peterson and R. Graham. (Univ. Ill.). {Anier. Jour. Vet. Res., 5 
{1944), No. 17, pp. 216-217). —Nineteen of the quarters of five cows were infused 
with various concentrations of crude and purified clavacin. Most of the quarters 
were shedding streptococci. In every instance, unrefined and refined clavacin proved 
to be irritating as indicated by connective tissue proliferation with or without symp¬ 
toms of acute inflammation. The induced fibrosis was so marked in some cases as 
to destroy the function of the gland. In one cow which freshened subsequent to 
clavacin administration, the milk sinuses were so blocked by fibrotic tissue that little 
or no milk could be withdrawn. Infusions of clavacin did not, at the same time, 
materially affect tJie numbers of streptococci being eliminated in the secretion from 
the respective quarters. “On the basis of limited observations, clavacin proved un¬ 
satisfactory as a therapeutic agent in the treatment of bovine mastitis by udder 
infusion.” 

Partially purified penicillin in bovine mastitis, L. Minsky {Calif. Dept. Agr. 
Bui., 22 {1944), No. 2, pp. 181-184). —In tests of a group of 24 cows, 17 quarters 
were found to be infected with streptococci, 43 with staphylococci, and 4 with mixed 
streptococci and staphylococci. Penicillin was infused into the udders in varying 
amounts, forms, and strengths. The use of either crude or partially purified peni¬ 
cillin resulted in a marked decrease in the number of infectious organisms in the 
milk, and indicates that penicillin is “worthy of further investigation as a therapeutic 
agent in the treatment of bovine mastitis.” 

Phemerol in the treatment of 176 cows with chronic streptococcic mastitis, 
C. S. Bryan, L. P. Hedeman, E. E. Visger, and J. W. Cunkelman. (Mich. 
Expt. Sta.). {Vet. Med., 29 {1944), No. 11, Pp. 417-420, Ulus. i).--When 171 
cows with chronic strei)tococcic mastitis having no marked induration of their udders 
were treated by infusing each quarter with 75 cc. of 1:1,000 aqueous solution of 
phemerol, 147 were freed of the infection. In most cows a transitory thickening 
(edema) of the mucous lining of the teat and milk cisterns resulted, and abnormal 
milk was produced for varying periods after treatment. Five cows with marked 
induration of their udders were similarly treated but failed to recover. The greatest 
decrease in milk flow as a result of the infusion occurred in cows in the early stages 
of lactation. It is recommended that cows be treated near the end of lactation, so 
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that niicroscopic examinations will demonstrate recovery or the failure of the treat¬ 
ment before the onset of the dry period. The standard plate bacteria count of milk 
produced by 25 cows before treatment and upon recovery after treatment yielded 
reductions in bacteria count varying from 20 to 99 percent. 

Pseudorabies of cattle, C. C. Morrili.. (Univ. Ill.). {North Amer. Vet,, 23 
{1944), No. 9, pp. 539-540, Ulus. 2). —A brief account of this disease. 

A disease complex in calves on the north coast of California, J. W. Britton. 
(Univ. Calif.). (^Cornell Vet., 24 {1944), No. 1, pp. 30-27). —A disease complex 
characterized by emaciation, parasitic gastroenteritis and bronchitis, pediculosis, or 
calf pneumonia is described as one of the most serious calf hood diseases on the 
northern California coast. Successful treatment has consisted of removing calves 
from the .source of infection, treatment with phenothiazine for stomach worms, and 
increasing the feed allowance. Control has been based on iiasturing the calves above 
the carrier cows, avoiding overcrowding, and treating twice a year with pheno¬ 
thiazine. 

Experimental infections with Eimeria bovis in calves, D. M. Hammond, 
L. R, Davis, and G. W. Bowman. (U. S. D. A.). {Amer. Jour. Vet. Res., 5 
{1944), No. 17, pp. 303-311, Ulus. 13). —In six experiments, 15 calves previously 
uninfected with E. bovis and varying in age from 1 day to 2 mo., were inoculateil 
with material containing from 1,000 to 1,000,000 oocysts of E. bovis. All the calves 
except one became infected, as evidenced by (1) discharge of E. bovis oocysts begin¬ 
ning on the sixteenth to twenty-first day following inoculation and (2) diarrhea and/or 
bloody diarrhea in all calves which received larger doses and some of the calves 
which received smaller doses. Excluding 2 calves which develot)ed pneumonia, all 7 
calves which received 125,000 oocysts or over developed marked symptoms beginning, 
in all calves except one, on the eighteenth day following inoculation, and 5 of these 
died or were killed in a moribund condition 24 to 27 days after the inoculation. A 
definite rise in temperature to a peak ranging from 104.4° to 106.6° F. occurred in 
each of the 7 calves during the time it was showing symptoms. 

All the calves which died showed marked pathologic changes in the cecum and colon, 
and numerous oocysts of E. bovis in these regions. In most of the calves there was a 
relatively heavy discharge of oocysts for 5 or 6 days, beginning on the eighteenth to 
twentieth day following inoculation. Small numbers of ocx:y.sts were found in the 
feces for 2 to 3 weeks after the heavier discharge ceased. 

Studies on the haematology of sheep.—I, The blood-picture of healthy sheep, 
H. H. FIolman {Jour. Conipar. Pathol, and Ther., 54 {1944), No. 1, pp. 26-40, 
Ulus. 2). —Samples from 171 sheep were examined. A seasonal variation was 
observed in that during the spring of some years a significant decrease in hemoglobin 
occurred. No difference in the blcxxl picture was proved between females and cas¬ 
trated males, resting animals and those just previously exerted, or among the differ¬ 
ent breeds used in the investigation. 

The blood picture of “pining** conditions in sheep, J. Stewart and H. H. 
Holman {Jour. Conipar. Pathol, and Ther., 54 {1944), No. 1, pp. 41-48). —The 
blood picture of worm infestation, cobalt deficiency, and Solw^ay pine disease was 
investigated, but the results did not give much promise that blood analyses will be 
of much service in differentiation. 

Studies of sheep parasites, II, III, P. A. Hawkins, C. L. Cole, E. E. Kline, 
and J. H. Drudge {Michigan Sta. Quart. Bui., 27 {1944), No. 1, pp. 67-81, Ulus. 
17; pp. 82-95, Ulus. 20). —These pai:)ers continue the series (E. S. R., 91, p. 74). 

11. Winter treatment of the breeding flock .—Results with 50 yearlings and 160 
ewes and their lambs are reix)rted, mainly by graphs, with the following conclusions: 
“Treatment with phenothiazine in the late fall is only beneficial if the animals are 
carrying relatively large numbers of parasites. Midwinter treatment with pheno- 



1945] 


VETERINARY MEDICINE 


417 


thiazine does not result in a lowering of the level of infection below that occurring 
in untreated animals. Midwinter cleaning of the pens results in a lower level of in- 
tection in the ewes in the spring. Treatment of the ewes with phenothiazine before 
going to pasture results in a lower level of parasitism in their lambs. Winter treat¬ 
ment with copper-nicotine sulfate is not justified.” 

III. Treatment of the lambs. —These results are reported mainly in graphs. 
The following conclusions are drawn: “Phenothiazine in the salt, copper-nicotine 
sulfate, or tetrachlorethylene in soft gelatin capsules did not remove roundworms, 
luider conditions of this experiment. Phenothiazine as a drench was very efiicient in 
removing roundwonn parasites and maintaining the infection at a low level, but not 
in eliminating it. Copper-nicotine sulfate, tetrachlorethylene capsules, or a pheno¬ 
thiazine drench, given at 4-week intervals, interfered with weight gains.” 

Recommendations for the control of roundworm parasites of the gastrointestinal 
tract are given, as follows; “Bed ewes well during winter. Clean and rebed the bam, 
preferably twice during the winter. Drench ewes with phenothiazine, and place both 
ewes and lambs on a mixture of l part of phenothiazine and 14 parts of salt 3 to 4 
weeks before going to pasture. Keep this mixture before the flock while on pasture. 
Watch flock for any evidences of parasitism while on pasture. If these occur drench 
individuals with phenothiazine, still allowing tlie salt mixture.” 

Field tests with fixed nicotine for the control of “sheep ticks,” Melophagus 
ovinns, N. G. Cobbett and C. E. Smith. (U. S. D. A.). {North Amer. Vet., 
25 {1944) ^ No. 9, pp. 536-538). —These tests were carried on independently in two 
New Mexico range Hocks and three Colorado farm flocks to study possible available 
substitute materials for derris (E. S. R., 89, p. 590). Dips composed of 2 lb. of the 
fixed nicotine product to 100 gal. of unheated water, replenished as needed and sup¬ 
plemented with 10 lb. of wettable sulfur per 100 gal. of dip, did not eradicate sheep 
ticks in a single dipping and “cannot be considered a satisfactory substitute for either 
derris or cube.” The dips immediately killed most of the ticks present at the time of 
dipping, but had little effect upon those that subsequently emerged from pupae re¬ 
maining in the wool. The nicotine content of the dip remained constant throughout 
the dipping process, and post-dipping observations showed no greater effectiveness 
from the freshly prepared dip. 

Sulfur prophylaxis of coccidiosis of feeder lambs, J. F. Christensen. (U. S. 
D. A.). {Amer. Jour. Vet. Res., 5 {1944), No. 17, pp. 341-345). —Commercial 
flour sulfur, in portions ranging from 0.5 to 3.0 percent of the total ration, effectively 
prevented the development of naturally acquired clinical coccidiosis in 800 lambs. 
In portions greater than 1.5 percent, the laxative effect of the sulfur was an objec¬ 
tionable feature, and weight gains did not compare favorably with gains in the 
control lambs. 

No visible ill effects were noted in lambs after 72 days of continuous feeding of 
sulfur in amounts ranging from 0.5 to 1.5 percent in the ration. The death rate 
from all causes was remarkably low and compared favorably with untreated control 
animals in rate of fattening. Feeding sulfur in these low percentages is deemed 
decidedly practical, in view of its availability and low cost. 

Brucellosis of swine.—II, Eradication by blood test and segregation. 
Ill, Studies on the diagnostic titer in the individual, H. S. Cameron and 
P. A. Carlson. (Univ. Calif, coop. U. S. D. A.). {Amer. Jour. V&t. Res., 5 
{1944), No. 17, pp. 329-332, 333-336).—Continuing this series (E. S. R., 89, p. 
366), a program of eradication is reported as attempted in two herds. This program 
as presented in part 2 is as follows: “Blood test the brood stock. If infection is 
present, do not attempt to salvage nonreacting sows, but consider the unit as infected. 
Segregate young pigs at weaning. At breeding age, blood test and breed to a non- 
infected boar only those gilts negative at 1:25. As replacements become available, 



418 


EXPERIMENT STATION RECORD 


[Vol. 92 


cull infected stock/' Although the disease was not eradicated from every herd, the 
freedom of the young pigs from infection showed that the program would be appli¬ 
cable in most situations and that the disease could be eradicated by segregating these 
pigs at weaning. 

Evidence is presented in part 3 which indicates that a negative agglutination test 
even in serum dilution of 1:6.25 does not mean freedom from brucellosis in the 
individual pig in an infected herd. Positive bl(X)d cultures were obtained in experi¬ 
mentally infected pigs negative for agglutinins at 1: 6.25. “The agglutinating titer 
must be interpreted with respect to the herd history, particularly the trend in titers. 
An initial titer of 1:6.25 is more dangerous than a receding one of 1: 50. In an 
eradication or purchase program involving the agglutination test, emphasis must be 
on the unit as a whole, not on the individual pig. If infection exists, the entire unit 
should be considered infected. Animals negative to the test should not be selected 
as noninfected from such a herd until repeated tests indicate that spread is not 
active in the group.” 

Influence of B vitamins, liver, and yeast on induced necrotic enteritis in swine, 

R. A. Rasmussen, H. J. Stafseth, V. A. Freeman, and M. J. Miller. (Mich. 
Expt. Sta.). {Vet. Med., 39 {1944), No. 11, pp. 421-423). —Necrotic enteritis of 
hogs was produced by administering Salmonella choleraesuis. A more severe reac¬ 
tion was secured when the culture was mixed in the feed than when given as a 
drench. Many hogs died from the initial attack of the disease regardless of the 
nutritional regimen, but during the recovery jjeriod nicotinic acid and some principle 
or principles pre.sent in liver but not in .sufiicient quantities in yeast were of benefit 
by promoting increased weight gains and decreasing the length of the recover\' 
period. It is concluded that a composite of known B vitamins may give a Iietter 
response than nicotinic acid alone in the recovery phase of the disease. 

Chronic focal interstitial hepatitis in the pig: Its experimental production by 
feeding Ascaris eggs, J. N. Oldham and E. G. White {Jour. Compar. Pathol, 
and Ther., 54 {1944), No. 1, pp. 1-15, Ulus. 13). —After feeding 20 pigs 8-11 weeks 
old, with from 200,000 to 400,000 embryonated Ascaris lunibricoides eggs, lesions 
were produced identical with the various types found in the naturally occurring con¬ 
dition of “milk spot liver” (chronic focal interstitial hepatitis). The etiology of this 
condition, both natural and experimental, is ascribed to the migration of Ascaris 
larvae in the liver. The eosinophilia which followed single and repeated doses of 
eggs was studied. It is emphasized that a wider adoption of, and stricter attention 
to, control methods against Ascaris would successfully reduce the losses which ensue 
from roundworm infestation. 

Smittvagarna vid svinpest (Paths of infection in hog cholera), H. Hedstrom 
{Skand. Vet. Tidskr., 34 {1944), No. 7, pp. 385-415, Ulus. 5; Eng. abs., pp. 414-415). 
—The author discusses possible channels of infection into and within Sweden and 
the tenacity of the virus. In epizootic attacks in Sweden in 1940 and 1943, the most 
important avenues were through infections by garbage and the movements of live 
animals, although there were some cases of needle-infection and by persons, rats and 
birds, and virus-infected grain bags. Imports of salt pork and other contaminated 
articles are deemed probable paths of entry from abroad. 

Experiments with crystal-violet vaccine for the prevention of hog cholera, 
C. G. Cole. (U. S. D. A.). {lozva Vet., 15 {1944), No. 3, pp. 16-20).—In this 
address recent tests with this vaccine are described and its advantages and disad¬ 
vantages discussed. 

Estimation of platelet fragility, M. E. Muhrer, R. Bogart, and A. G. Hogan. 
(Univ. Mo.). {Amer. Jour. Physiol., 141 {1944), No. 4, pp. 449-453, Ulus. 2 ).— 
The purpose of this investigation was to devise an objective method of measuring 
the fragility of blood platelets, and to compare the fragility of the platelets in bleeder 
and in normal swine blood. 
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According to the findings, the coagulation time of i)latelet-containing plasma is 
sharply reduced on dilution with hypotonic salt solution. Bleeder plasma coagulates 
at the same rate as normal plasma at the lower salt concentrations. It is assumed 
as a tentative explanation that bleeder platelets are more resistant to hypotonic .salt 
solution than are normal platelets. When they do disintegrate they may release as 
much thromboplastin as do normal platelets. The coagulation time of cloudy plasma, 
when made hypotonic, is an index of platelet fragility. 

Sec also a previous note (E. S. R., 88, p. 323). 

Action of chemical and physical agents on the virus of equine infectious anemia, 

C. D. Stein, O. L. Osteen, L. O. Mott, and M. S. Shahan. (U. S. D. A.). 
(Amer. Jour. Vet. Res., 5 (1944), No. 17, pp. 291-302) .—Tho. experiments recorded 
were carried out primarily to obtain information that would assist in safeguarding 
veterinary and human biological products prepared from horses from possible con¬ 
tamination with the virus of equine infectious anemia. On the basis of the results, 
it is concluded that the virus sliows considerable resistance against chemical disin¬ 
fectants and other external influences such as heat, freezing, and desiccation. It is 
dialyzablc. It is little atYected by age, slowly losing its activity when stored in the 
refrigerator at 5° C. 

Freezing, drying, and lyophilization are effective methods for preserving the 
stability of the virus. Formalin has fairh^ strong virucidal action, phenol is mod¬ 
erate in this respect, and chloroform is weak. 

“The virus contained in equine antiserums can be inactivated by holding it at a 
temperature of at least .S8° to 59° for 1 hr., by certain chemical preservatives in 
I)roper concentration, or the combined processes of fractionation, heating, and 
dialysis used in refining certain antiserums. 

“Tissues from horses affected with infectious anemia inactivated or attenuated by 
treatment with chemicals, heat, or other means have no value as immunizing agents.” 

Natural occurrence of tularemia in dogs used as a source of canine distemper 
virus, H. N. Johnson (Jour. Lah. and Clin. Med., 29 (1944), No. 9, pp. 906-915 ).— 
The isolation of Bacterium tularense from dog s])leen tissue used for the production 
of canine distemper vaccine is described. Attention is called to the danger of spread¬ 
ing lymphcKytic choriomeningitis and tularemia through the medium of contami¬ 
nated live virus-canine-distemper vaccine prepared from dog spleen. Dogs and cats 
regularly develop a systemic infection following inoculation with a suspension of 
tissue infected with B. tularense. The organism shows a special affinity for the 
upper respiratory tract in both species. Puppies are more susceptible than mature 
dogs. Mature dogs, injected intracerebrally, develop a fulminating meningoence¬ 
phalitis with a 100-percent fatality. B. tularense was found to persist for as long 
as 25 days in the nasopharynx of dogs infected by intranasal inoculation. The organ¬ 
ism was also recovered from the nasal secretion of dogs infected by feeding infected 
animal tissue, and from the lungs of dogs and cats inoculated subcutaneously. Baby 
chicks are susceptible to infection with B. tularense, and the organism grows readily 
in a tissue culture medium of chick embri'o tissue and serum Tyrode’s solution. 

An unidentified organism was found in blood cultures of dogs which closely 
resembled B. tularense in morphology and cultural characteristics but was not anti- 
genicall}' related to either B. tularense or Brucella hnmchisepticus. 

Bibliography of poultry diseases (Bihliofj. Poultry Diseases, Lab. Workers 
Pullorum Disease Control [New Brunsxmck, N. /.], 9 (1944), No. 1, pp. 12 -\-).— 
This issue of this bibliography (E. S. K., 91, p. 597) contains 125 titles. 

The serial passage of an avian lymphoid tumor of the chicken, C. Olson, Jr. 
(Mass. Expt. Sta.). (Cancer Res., 4 (1944), No. 11, pp. 707-712, Ulus. 6). —This 
report deals with changes in growth capacity of a bmiphoid chicken tumor previously 
noted (E. S. R., 86, p. 538) during the course of its serial passage over a period of 
3 yr. The following conchisions arc drawn: 
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The reaction of a chicken after receiving an implant of the lymphoid tumor herein 
described will vary, depending upon the activity potential of the tumor and the re¬ 
sistance of the host. In ascending order of severity these reactions are failure of the 
graft, growth and regression, progressive local growth only, growth with localized 
metastasis, and growth with diffuse metastasis. Serial transfer of the tumor en¬ 
hanced its ability to produce the more severe reactions. Transfer of the tumor at 10- 
day intervals was more effective in raising the growth activity of the tumor than 
transfer at 15-day intervals. 

The isolation of the St. Louis encephalitis virus from chicken mites 
(Dermanyssus gallinae) in nature, M. G. Smith, R. J. Blattner, and F. M. Keys 
(Science, 100 (1944), No. 2599, pp. 362-363). —The virus was isolated from mites 
collected in the St. Louis area during a nonepidemic period. The source was a coop 
in which there were chickens whose sera had been shown to have neutralizing anti¬ 
body for the virus. 

The neutralization in vitro of avian pneumoencephalitis virus by Newcastle 
disease immune serum, J. R. Beach. (Univ. Calif.). (Science, 100 (1944), No. 
2599, pp. 361-362), —In these tests, chickens 61 days old were not infected by inocu¬ 
lation with 1,000 infective doses of pneumonencephalitis virus when it was mixed with 
an equal quantity of undiluted or 1: 10 or 1: 100 dilutions of Newcastle disease 
immune serum. The virus was not affected, however, by mixing it with the fowl 
plague immune senim. These results indicate that the virus of pneumoencephalitis is 
immunologically identical with the virus of Newcastle disease. 

AGRICULTURAL ENGINEERING 

Surface water supply of the United States, 1942.—Parts 5, 6 (U. S. Geol Sur¬ 
vey, Water-Supply Papers 955 (1944), pp. 402-\-, Ulus. 1; 956 (1944), pp. 482-\-, 
Ulus. 1). —Results of measurements of stage and flow made on streams, lakes, and 
reservoirs during the water year ended September 30, 1942, are given in part 5 for 
the Hudson Bay and upper Mississippi River basins and in part 6 for the Missouri 
River basin. 

Summary of records of surface waters at base stations in Colorado River 
Basin, 1891-1938, W. E. Dickinson (U. S. Geol Survey, Water-Supply Paper 
918 (1944), pp. 274~\-, Ulus. 12). —This report presents summaries of records of 
discharge at a series of key points in the Colorado River Basin known as “base sta¬ 
tions,” and contains a bibliography of all published records for the base stations. Full 
data of yearly discharge are given for both the water year ended September 30 and 
the calendar year. 

[Columbia River Basin snow surveys and irrigation water forecasts as of 
April 1, 1944] (U. S. Dept. Agr., Soil Conserv, Serv., 1944, pp. 29-j-, Ulus. 2 ).— 
It is predicted that, unless compensating rainfall occurs during the coming growing 
season to make up for the indicated deficiency of runoff from snow cover, approxi¬ 
mately 900,000 of the 3,828,000 acres of irrigated land in Columbia Basin will suffer 
midsummer and late season water shortage, amounting to 25 to 30 percent of the 
season's supply. Pastures, fruits, and late row crops will be most seriously affected. 
A runoff approximating that of 1931 (one of the smallest during recent years) and. 
poorly sustained August and September streamflow were also in prospect. 

Snow surveys and irrigation water forecasts for the Rio Grande drainage basin. 
(Coop. Colo. Expt. Sta.). (U. S. Dept. Agr., Soil Conserv. Serv., 1944, Mar., 
pp. 3; Apr., pp. 3; May, pp. 5). —The irrigation water supply for the 1944 season 
is forecast, as of the date of May 1. Reservoir storage data in the general Rio 
Grande area are also tabulated as of the date of May 1 for the years 1935 to 1944, 
inclusive. 



1945 ] 


AGRICULTURAL ENGINEERING 


421 


Water levels and artesian pressure in observation wells in the United States 
in 1942.—Part 3, North-Central States, O. E. Meinzer, L. K. Wenzel, et al. 
(U. S, Geol Survey, Water-Supply Paper 946 (1944), pp, 278-\-, Ulus, 11). —This 
part covers the States of Illinois, Iowa, Kansas, Minnesota, Missouri, Nebraska, 
North Dakota, South Dakota, and Wisconsin. 

Improvement of flood-damaged land in eastern Oklahoma, H. J. Harper 
(Oklahoma Sta. Bui. 267 (1944), pp. 28, Ulus. 8). —A large area of productive land 
in the Arkansas River Valley between Fort Gibson, Okla., and Fort Smith, Ark., was 
severely damaged from two major floods in May 1943. This bulletin contains infor¬ 
mation obtained from physical and chemical analyses of soil samples and from field 
observations. It also describes the soil treatment required to improve the crop-pro¬ 
ducing capacity of alluvium deix)sited on previously productive soils, suggests crops 
adapted to the present surface conditions, and indicates how cropping systems might 
be adjusted to reduce future flood damage. 

The jeep as a farm truck-tractor for the post-war period, L. J. Smith and 
O. J. Trenary (Washington Sta. Bui. 445 (1944), pp. 19+, Ulus. 9). —Special 
features of “jeep” design which may be advantageous in farm work include optional 
front axle drive, which may be thrown into gear when required to secure a maximum 
traction, heavy chains for adverse soil conditions, low center of gravity (21 in. above 
the road surface and 41.5 in. in front of the rear axle), 1-ton trailer box of all-steel 
construction with an endgate that swings down to facilitate loading, together with 
wooden rack 21 in. high with cross bows, and tarpaulin to cover the load, available 
with the trailer. A 15-in, wheel is hinged to the vehicle. When not in use it can be 
fastened up off the ground with an automatic catch. 

Road fuel economy trials gave mileage figures ranging from 25 miles per gallon at 
20 miles per hour without load to 11.9 miles per gallon with 3,000-lb. load at 45 miles 
per hour on asphalt road. Decrease in weight borne by the front wheels due to up¬ 
ward angle of hitch, very important when the four-wheel drive is in use, was found 
to range from 2.7 lb. with 100-lb. hitch pull and angle of 5® to 126.4 lb. with hitch pull 
of 800 lb. and hitch angle of 30®. Maximum load tests with a sled having 4- by 6-in. 
runners sliding upon a level surface of very hard clay gave the figures 855 lb. pull 
and 4.5 miles per hour speed. The efficiency of the vehicle in hauling baled hay in 
harvesting and hauling apples and in general early spring farm work was also tested. 

Some of the general conclusions were that the jeep can serve as a source of reserve 
power for use in the field during the spring work; that on farms using a tractor it 
can pull one of the lighter implements while the tractor is used on another type of 
implement; that the jeep is too low and has too long a turning radius for use in 
cultivating most crops, but can be used to advantage with the trailer for transporta¬ 
tion from farm to market or warehouse. The maximum horsepower of the motor 
can not be obtained under average agricultural conditions. The operating speed 
under those conditions is considerably less than that at which the maximum horse¬ 
power is obtained. A lower gear ratio would increase the available horsepower. 

Two-torque differential to solve steering problem, A. W. Clyde (Pennsylvania 
Sta. Bui. 464 (1944), p. 3). —An unequal torque differential devised last year was 
put into a full-sized farm tractor and tested in plowing. It is believed to offer a 
solution of the problem of steering control and traction of wide-tread tractors in 
plowing in the operation of implements on hillsides. 

Studies on use of liquid in tractor tires.—I, Effect on traction and change of 
pressure with variation rin weight carried by tires, E. C. Saxjve and E. G. 
McKibben (Michigan Sta. Quart. Bui, 27 (1944), No. 1, pp. 16-25, Ulus. 8). —The 
])ercentage of liquid fill had no significant effect on the traction cajmcity of a tractor 
tire when the inflation pressure and total weight carried were the same. Other 
conditions remaining the same, the traction capacity of a tractor tire is approxi- 
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mately proportional to.the total weight carried by it. Insofar as weight is added, 
increasing the percentage of liquid fill will therefore increase the traction capacity. 
Lower inflation pressures materially improved the traction capacity of tractor tires. 
Other factors remaining the same, increasing tire cross section improved the trac¬ 
tion capacity. 

The deflection for the same inflation pressure at the bottom of the tire and the 
same total weight appeared to be slightly less for 100-pcrcent liquid-filled than for 
air-filled tires. From the standi)oint of performance, however, the diflFerence was 
not significant. At constant temperature, the increase of [)ressure with increase 
of weight carried was much greater with lOO-percent liquid-filled tires than with 
air-filled tires. This increase in pressure was not, however, enough to meet the 
recommendations of the Tire and Rim Association. Preliminary tests indicated 
a much lower loss of inflation pressure by diffusion from l(X)-percent liquid-filled 
tires. 

A homemade portable chain drag elevator, J. P. Fairbank, O. C. French, 
L. W. Nebuauer, and H, L. Belton {Calif. Agr. Col. Ext. Scrv., 1944, rev., 
pp. 4, ilhis. 10). —Drawings and reproductions of photographs illustrate the con¬ 
struction of a medium-sized chain drag elevator of which the leg or trunk, flights, 
frame, and bearings are of wcx)d. The design is to meet the present emergency. The 
trunking later may be lined with sheet steel, and regular elevator bearings and steel 
flights used to replace those now made of wood. The elevator trunking is of a com¬ 
bination box: and H beam section which gives rigidity such that trussing is not 
needed for lengths up to 32 ft. The material may be either vertical grain Douglas 
fir screwed and bolted or Yz-m. exterior grade plywood held by screws and water¬ 
proof glue. The bearings are hardwood, maple preferably, but oak will serve. Oak 
is recommended for the flights, hut tests indicate that i)lywood has good wearing 
qualities for this purpose. The drag chain is either malleable or steel detachable 
link, No. 52, No. 55, or No. 62, sizes commonly used in combines. Suitable attach¬ 
ment links, if unavailable, can be improvised by welding bolts or plates onto standard 
steel links, brazing to or malleable links. Other constructional and operational detail 
is supplied. 

The Michigan vertical cup-type elevator for small grain and shelled corn, 

D. E. Wiant and W. H. Sheldon {Michigan Sta. Cir. 193 {1944), pp. 32, Ulus. 
32). —The design here described is based upon experimental work carried on at 
Michigan State College and upon information obtained b> working with boine-built 
elevators, some of which have been in use on Michigan farms for 10 yr. It can be 
built by the ordinary farm mechanic with common tools and at a reasonable cost. 
The parts and materials are easily obtained. There are few critical measurements. 
It is claimed that it will elevate approximately 300 bu. per hour when equipped with 
3.5 by 3 in. cups, spaced 6 in. apart, at a belt speed of 300 ft. per minute, and 400 bu. 
when a 5-in. belt equipped with 4.5 by 3 in. cups is used at the same speed. It will 
maintain its efficiency throughout a wide range of conditions. 

The bulletin contains all necessary drawings and full directions for construction, 
together with reproductions of photographs of the completed elevator and of many 
of its parts. One of these illustrations shows an experimental form of the elevator 
mounted upon caster-type wheels so that it may be moved about from one point of 
operation to another. 

A homemade bale loader, J. S. Winters and J. P. Fatrbank {California Sta., 
1944, rev,, pp. 7, Ulus. 21). —Constructed mainly from noncritical materials and old 
automobile parts, this loader can be built by farmers or by others who have access 
to a welding outfit and a latlie. It is ground-driven. Its drive may be made from 
two old automobile rear axles. A Ford V-8 rear axle carries the loader and drives 
a countershaft made up from parts of a Ford model A rear axle. These axles were 
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selected because the torque tube and radius rods of the V~8 make a simple and 
rugged support for the countershaft, bale chute, and platform, and the two axles 
can be combined with a minimum of shopwork. The bale chute and platform are 
made of wood; the hitch bars and all braces, from standard black pipe. Accompany¬ 
ing photographs and drawings illustrate the various parts and show how they are 
assembled to make a traction-driven bale loader that slides the bales up a chute by 
means of a single chain (assisted by two short pick-up chains at the lower end of 
the chute). Constructional detail is given. Working drawings and a bill of mate¬ 
rials accompany the text. It is stated that the total cost of parts and materials 
should be under $90, assuming the price of the two automobile rear ends and wheels 
to be as much as $35. This revision includes simplification and improvements devel¬ 
oped as a result of a year’s observations of the pcrformaifce of the loader in the 
field. 
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Cornell University abstracts of theses, 1943 (Ithaca, N. Cornell Umv. 
Press, 1944, pp. 463, Ulus. 1). —Included are abstracts of the following theses in 
agricultural economics and rural sociology accepted in 1943 by Cornell University 
in partial satisfaction of the requirements for the doctor’s degree: Social Class as 
a Factor in the Family Group Relations of Certain New York Farm Families, by 
E. J. Freeman (pp. 130-133) ; The Social Status of Rural Households Living in 
Three Selected Low-Ipcome Areas of New York State, 1940, by G. T. Hudson (pp. 
134-137) ; Prices Paid by Vermont Farmers for Goods and Services and Received 
by Them for Farm Products, 1790-1940, Wages of Vermont Farm Labor, 1780- 
1940, by T. H. Adams (pp. 361-364) (E. S. R., 91, p. 608) ; Consumer Demand for 
Meat, Syracuse, New York, 1942, by R. H. Anderson (pp. 365-369) ; Costs and 
Returns in Producing Milk in Five Areas in New York, 1939-40, by I. R. Bierly 
(pp. 370-374) (see p. 425) ; An Economic Study of Agriculture in Shelby County, 
Kentucky, by J. H. Bondurant (pp. 375-378) ; The People and Their Use of Land 
in Nine Wrmont Towms, by R. M. Carter, Jr. (pp. 379-382) ; Commercial Poultry 
Farming in New York State, by L. B. Darrah (pp. 383-386) (E. S. R., 90, p. 541; 
91, pp. 754, 755) ; vXn Economic Study of Low Income Rural Areas in New York, 
1940, by L. S. Hardin (pp. 387-390) ; An Economic Study of Farms Operated by 
Negroes in Dallas County, Alabama, by K. N. Hcx)ker (pp. 391-394) ; and Regional 
Markets in Up-State New York, by V. H. Nicholson (pp. 395-398) (E. S. R., 91, 

p. 608). 

Publications: Department of agricultural economics and rural sociology 

(Tennessee Sta., Agr. Econ. and Rural Social, Dept, Monog. 60, rev. (1944), pp, 
29-f-).—This classified list (E. S. R., 90, p. 259) is of November 1, 1944. 

Current Farm Economics, [October 1944] (Cur. Farm Econ. [Oklahoma Y/a.], 
17 (1944), No. 5, pp. 129~149-\-f Ulus. J).—Included are a discussion of the general 
agricultural situation, including the real estate, crop, livestock, and lives!cx:k produc¬ 
tion situations; the usual 4:ables of prices and price indexes; and an article, “Absen¬ 
tee” Landlords, by R. T. Klemme (pp. 137-143), with tables showing numbers of, 
average size, and average productivity of farms in Creek, Garfield, Jolinston, and 
Kiowa Counties, owned or operated by owners, cash tenants, and other tenants living 
in the county, outside the county but in the State, and outside the State. Another 
article included is on the Purchase of Livestock by Oklahoma Farmers, by A. L. 
Larson (pp. 144-149), with tables and chart showing the sources of the purchases 
of cattle and calves, hogs and pigs, and sheep and lambs. 

An application of the variate difference method to multiple regression, 
G. Tintner. (Iowa Expt. Sta.). (Ecmiometrica, 12 (1944), No. 2, pp. 97-113, 
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Ulus, 3). —This article discusses the problem of fitting regression equations if all 
variables are subject to error and presents a new solution with the help of the 
variate difference method. The procedure is illustrated by the fitting of a Douglas 
type^ production function for American agriculture, 1920-41. The annual data used 
are from the Barger and Landsberg book noted below. 

American agriculture, 1899-1939: A study of output, employment, and pro¬ 
ductivity, H. Barger and H. H. Landsberg {Natl. Bur. Econ, Res. [New York] 
Pub. 42 (1942), pp. 440-Y» 47). —Part 1 (pp. 3-15) “describes some peculiari¬ 

ties of agricultural enterprise and furnishes a delinition of agricultural output.” 
Part 2, Output (pp. 19-189), deals with the behavior of agricultural output, the 
output of individual products, and agriculture and the nation’s food. Part 3, Em¬ 
ployment and Productivity (pp. 193-287), reviews the history of technological 
changes in agriculture and the extent of innovations adopted in different areas, 
makes estimates of agricultural employment, and estimates the trends in output per 
worker, the direct labor requirements and yields per acre of different crops, and the 
agricultural productivity. Part 4 (pp. 291-321) gives the authors’ conclusions and 
discusses their bearing upon the outlook for agriculture as a segment of the economy 
of the nation. 

National Resources Development Report for 1943.—I, Post-war plan and 
program {IV ashing ton: [U, S.] Natl. Resources Planning Bd., 1943, pp. ^i+).— 
Some of the plans “both for the transition period immediately following the cessa¬ 
tion of hostilities and for the longer range period of post-war development of our 
expanding economy,” are brought together. 

Farm land values and the war {U, S. Dept. Agr., The Farmer and the War, 
No. 1, rev. {1944), pp. 8, Ulus. 3 ).—A revision (E. S. R.. 88, 270). 

Range land objectives and problems in the postwar period for Idaho {Idaho 
Sta. Cir. 93 {1944), pp. [^J).—A tentative outline of objectives and a description of 
the problems. 

Suggestions to prospective farmers. (Coop. U. S. D. A. et al.). {Washington 
Sta. Pop. Bui. 178 {1944), pp. 12, Ulus. 6). —A popular bulletin prepared by the 
Land Settlement Subcommittee of the Washington Committee on Post-war Pro¬ 
grams for Agriculture. Colored maps included show the preliminary economic land 
classification of King County and the types of farming in the State in 1944. 

Foreign Agriculture, [October-November 1944] {U. S. Dept. Agr., Foreign 
Agr., 8 {1944), Nos. 10, pp. 213-240, Ulus. 3; 11, pp. 241-268, Ulus. 5).—No. 10 
includes an article, Agriculture in Guam, by R. G. Oakley (pp. 215-224), describing 
the natural resources, the agriculture, and agricultural potentialities; and an article, 
Agriculture and Food in the Netherlands, by L. E. Butt (pp. 225-240), discussing 
the climate and land, agricultural regions, size and tenure of farms, means of pro¬ 
duction, the livestock and crops, horticultural products, food supply, and agriculture 
and food in the war period. 

No. 11 includes three articles as follows: The Mexican Beef-Cattle Industry, 
by M. G. Smith (pp. 243-265), discussing the developments of the industry, the 
production and factors affecting it, domestic consumption, exports, prices, methods 
of domestic and exix)rt marketing, credit and financing, livestock organizations, and 
educational and extension activities; Legislation in Tanganyika Affecting Crop Pro¬ 
duction, by L. Corder (pp. 266-267) ; and Canadian Act to Support Agricultural 
Prices (pp. 267-268)^ summarizing the main provisions of the Act for the support 
of the prices of agricultural products during the transition from war to peace that 
became law on August 15, 1944. 

>^The Theory of Wages, P. H. Douglas. New York: Macmillan Co., 1934, pp, 639-f , illus. 
90; and many other articles, e.g.. Further Measurements of Marginal Productivity, G. T. Gunn 
and P. H. Douglas, Quart. Jour. Econ., 54 (1940), No. 3, pp. 399—428, illus. 2. 
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Brazilian land Burvey8» land division^ and land titles, T. L. Smith {Rural 
Social., 9 {1944), No, 3, pp, 264-270; Span. aJbs., p. 264). —“Brazilian land patterns 
arc based almost exclusively in natural phenomena, hence they contrast sharply with 
the geometrical arrangement of the cultural landscape in the United States. Portu¬ 
gal allowed the colonial population to establish itself on the land, guided only by 
the wishes and convenience of the individual. With the establishment of the Re¬ 
public in 1889, rights to the public lands were transferred to the States. In south 
Brazil a modified version of the river front land division has developed during the 
last century. This has now been perfected to a high degree and must be rated as 
superior among all the systems man has devised for dividing the earths surface 
among farm families.” 

Economic problems in Mississippi and the South, F. J. Welch {Mississippi 
Sta. Spec. Cir. 2 {1944), pp. 11). —general discussion of the agricultural and 
industrial relationships; national, regional, and State problems; population pressure 
on farms; diversification, etc.; and the future of cotton. 

Economic and cost study of cotton ginning in central Mississippi, D. G. Miley 
and A. L. Roberts. (Coop. U. S. D. A.). {Mississippi Sta. Bui. 403 {1944), pp. 
29, Ulus. 2). —This study of the influence of ginning machinery and equipment on 
the costs of ginning and quality of cotton is based chiefly on data for 10 modem, 
15 average (equipped to do fair ginning), and 18 substandard gins in an area in 
four counties. Most of the gins were in one-variety-cotton communities, and the 
cotton was classified by the Dei)artment. The general characteristics of the gins 
and transportation to gins are described. Analysis is made of the different current 
expenses, salaries of managers, investment costs, fees for ginning, profits on gin 
operation, net receipts from cottonseed and bagging and ties, and net income from 
labor and to the gins, total and per bale for the three types of gins. The influence 
of size of gins, volume ginned, use of lal:>or and capital, and power costs on gin¬ 
ning income, and the factors affecting cotton quality are discussed. 

Total cotton production in the State increased approximtely 251,000 bales, 16.4 
l^ercent, from 1906 to 1943, but the number of active gins decreased from 3,780 to 
1,227. From 1928-30 to 1939-41 the percentage of cotton graded above Middling 
decreased from 55 to 19 percent. The average total costs, fees from ginning, profit 
on ginning operation, net income from cottonseed, net income from bagging and 
ties, and net profit per bale, respectively, for the modern, average, and substandard 
gins were: $3.15, $3.48, and $3.44; $3.26, $3.50, and $3.47; 11 ct, 2, and 3 ct.; 98 ct., 
$1.00, and 78 ct.; 25 ct., 26, and 25 ct.; and $1.34, $1.28, and $1.06. 

Cost of raising dairy heifers in New York, L. C. Cunningham {[New York] 
Cornell Sta. Bui. 807 {1944), pp. 10, Ulus. 3). —The bulletin is based on data ob¬ 
tained in connection with studies of the costs of production of milk on about 100 
farms in four counties (Orange, Chenango, Cayuga, and St. Lawrence) in 1930-31, 
on 542 farms' in the same four counties noted above and a fifth county (Cattarau¬ 
gus) in 1939-40, and other studies in the State. Analysis is made of the feed and 
labor requirements and relative importance of different factors. 

Approximately 1,000 lb. of concentrates, 2 tons each of hay and silage, 750 lb. 
of milk, and 40 hr. of man labor were required to raise a dairy heifer to 2 yr. of 
age. Feed constituted about 75 percent and labor 12 percent of the cost: Under 
most conditions in the State the whole dairy-farm business pays better when heifers 
arc raised. The cost of raising a heifer up to the time of freshening, with 1939-40 
prices, was $90 as compared with $115 in the twenties. 

Factors that affect costs and returns in producing milk, I. R. Bierly ([iVm; 
York] Cornell Sta. Bui. 804 {1944), pp, 41, Ulus. 8). —Farm business records and 
detailed data as to costs and returns for the year ended April 30, 1940, obtained by 
the survey method for 102 to 117 farms each in Orange, Chenango, Cayuga, St. 
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Lawrence, and Cattaraugus Counties* are analyzed to show the returns from farm¬ 
ing; costs and returns in producing milk; and the effects of different factors on 
costs and returns of milk production j)er cow, seasonality of production, size of 
cows, size of business, labor efficiency, crop index, etc. 

Average labor income tier farm ranged from $298 to $700 in the several counties. 
In general, feed constituted more than 50 percent and labor more than 25 i)ercent 
of the cost of producing milk, the two combined being about 80 percent. Amount 
of milk produced per cow was the most inifKirtant factor affecting costs and returns. 
For the five areas only about one farm in nine was equal to or exceeded the average 
for the area in the four most important factors affecting profits—rate^of milk pro¬ 
duction, size of business, labor efficiency, and crop yields. These farms produced 
milk at about 40 ct. per 100 lb. less cost than the average, and the average labor 
income i>er farm was $900 higher than the average for the counties, except in Cat¬ 
taraugus County where it was more than $800. 

An economic study of Washington’s turkey industry in 1942.—I, Breeding 
flocks, C. N. Berryman and M. T. Buchanan {Washington Sta. Bui. 440 (1944), 
pp. 19, Ulus. 6). —Analysis is made of the data for 61 breeder flocks as to the cOvSts 
of producing hatching eggs and i)Oults in production records obtained from 169 
turkey growers in the Yakima Valley and (dark and Island Counties. The varia¬ 
tions in feed consumi)tion, man labor, egg j)roducti()n and fertility, and costs of pro¬ 
ducing hatching eggs in flocks of different sizes; the relation of type of ration fed 
to egg production, fertility and costs and of hen-tom ratio to fertility and salable 
poults; and costs of producing hatching eggs and poults are discussed. 

The average costs of production were 14.5, 14.8, and 21.5 ct. per hatching 
egg and 39.1, 35.2, and 44.6 ct. i)er salable poult in Island County, the Yakima 
Valley, and Clark County, respectively. Pounds of feed per bird and investment 
for breeder flocks of the same size did not vary greatly among the areas. As 
breeder flocks increased in size, less feed and labor were required per breeder and 
more eggs and poults were produced at lower costs. The optimum results were 
obtained when alx)ut equal amounts of mash and grain were fed. Little variation 
in fertility of eggs* was found between flocks with less than 9 hens per tom and 
those with more than KV/j hens. There were significant!}^ more .salable poults in 
flocks where the toms were rotated than in those where they were not. 

Washington apple production costs during the 1943-44 season, M. T. 
Buchanan (Washingion Sta. Bui. 446 (1944), pp. 14, Ulus. 1). —Analysis is made 
of data from 180 }>roducers, chiefly in the Wenatchee-Okanogan and Yakima dis¬ 
tricts, obtained mostly through survey records filed by them, to show the average 

1943 i)roduction costs, the variations in such costs, the factors causing the varia¬ 
tions, and the changes in cost, 1939-43 (E. S. R., 89, p. 738). Estimated costs for 

1944 are briefly discussed. 

Average cost of growing and harvesting was $1.44 per box, varying from 95 ct. 
for most efficient growers to $1.80 for the least efficient third. Boxes and box 
making averaged 26 ct. per box, i)acking 37 ct., and storage 17 ct. Yield was the 
most important factor. Each increa.se of 50 boxes in yield bctw'een 20 and 499 
l)acked boxes per acre decreased cost of growing and harvesting 20 ct. per box. 
I^'rom 1939-40 to 1944 costs of growing and harvesting increased 158 t)ercent and 
labor costs 188 i)erccnt. 

Farm production, farm disposition, and value of barley, 1909-41, by States, 

H. R. Walker et al. (Jj. S. Dept. Agr., Bur. Agr. Econ., Crop Rptg. Bd., 1944, 
pp. 39-\-, Ulus. 1). —Tables show by States the production, farm disposition, seasonal 
average prices, and value by years*. 

Farm production, farm disposition, and value of buckwheat, 1909-41, by States, 

A. P. Kei.i.y and J. H. Peters (U. S. Dept. Agr., Bur. Agr. Econ., Crop Rptg. 
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Bd., 1944, pp. Ulus. 1 ).—Tables for the United States and States show by 

years the production; the amounts used for seed, fed to livestock, ground for food, 
and sold; average price received; and value of the crop. 

Farm labor management, E. F. Rebman (Michigan Sta. Quart. Bui., 27 (1944), 
No. 1, pp. 116-127, Ulus. 3 ).—In 21 Michigan counties, 103 farmers normally em¬ 
ploying at least one hired man were contacted in the spring of 1944. The length 
of time the same liired man stayed, cash wages and bonuses’paid, i)erquisites fur¬ 
nished, hours worked, vacations, age and ability of the hired men, i)ersonal relations 
between hired men and employers, i)rofit sharing with hired men, and suggestions 
of the farmers as to means of keeping help are discussed. 

The average length of emi)loyment was 3.2 yr. for single and 2.6 yr. for married 
men. Average wages i)er month were $69 plus lK)ard, room, and laundry valued 
at $40 for single men, and $98 cash i)lus perquisites valued at $33 for married men. 
Time worked per day during the summer averaged 11 hr. About 45 percent of the 
hired men expected vacations. The average age of hired men was 26 yr. for single 
and 33 yr. for married men. .Sixteen percent of the farmers shared profits with 
their married belt) and almost 45 percent were to receive a bonus. Higher wages, 
bonuses, shorter hours, vacations, age, and ability of hired men and profit sharing 
increased length of service on the same farm. 

The production credit system for farmers, E. L. Blitz (Washington, D. C.: 
Brookings Inst., 1944, pp. 104W> Uhis. 3 ).—The agricultural financing of the system 
is desrril)ed, the current financial ])osition and operating efficiency discussed, the 
amount and the effect of Federal subsidy analyzed, and a broad policy and course 
of future action suggested. 

Farm bookkeeping and the Federal income tax (LI. .S'. Dept. Agr., Misc. Pub. 
5.^ (1944), pp. 16 ).—This statement, prepared by the Bureau of Agricultural Eco¬ 
nomics and the Extension .Service “to help farmers understand some of the prob¬ 
lems involved in making adequate summaries of the farm business for Federal 
income-tax returns,” di.scusses records for tax jmrjioses, accounting methods and 
procedures, farm income and expenses on cash and accrual bases, net farm profit, 
nonfarm receipts and ext>enditures, kinds of rei^orts, and determining the amount 
of tax. A check list for farm expenses is included. The circular does not deal 
with setting up a .system of accounts nor give a complete set of instruction.s for 
filling out an income tax blank. 

Revised annual estimates of interest charges and interest rates on farm- 
mortgage debt, 193(F-43, H. D. Umstott and S. L. Yarnai.l (U. S. Dept. Agr., 
Bur. Agr. Econ., 1944, pp. 34+. Ulus. S). —Tables, charts, and maps show by geo¬ 
graphic divisions and the United States the average interest rates, reductions granted 
on Federal agency loans, relations of interest charges and cash farm income, rates 
charged by various lender groups, and by tenure under which the land is operated. 

County fiscal procedures in New York, C. A. Bratton ([A^ae York ] Cornell 
Sta. Bui. 805 (1944), pp. 32, Ulus . 1). —The major fiscal procedures in New York— 
a.ssessment of real property ; equalization of assessments;‘apportionment, levy, and 
extension of taxes; collection; budgetary procedures; purcha.sing; auditing; pay¬ 
ment of claims; fiscal records, accounts, and rei)orts; borrowing; workmen’s corn-' 
])€nsation; the employees’ retirement system ; and official bonds or undertakings— 
are described. The problems are analyzed, the legal bases for the procedures, and 
the actual practices discussed and recommendations made. 

Tax collection and tax delinquency: .Fifteen rural New York counties, 
C. A. Brati'on ([N^w York] Cornell Sta. Bui. 806 (1944), pp. 35, Ulus. 4).—The 
counties studied were rural counties with less than 175,000 population. The detailed 
data on tax levies were for 1935-39. The tax. sale data were for taxes levied in 
1936. The tax collection procedures, the trends in levies and collections, the sales 
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for taxes and subsequent action, the county-held tax-delinquent properties, and the 
collection of delinquent school taxes are described and discussed. 

In the 15 counties the percentage of taxes levied returned unpaid by collectors 
increased from 3.3 percent in 1920 to 15.6 percent in 1939. Liens representing 3 
percent of the levies in 1939 were sold at tax sales, and about 2 percent were re¬ 
levied, reassessed, or cancelled. Lands and buildings made up the largest number of 
properties sold in 1936, and houses and lots the second largest number. Properties 
with taxes of over $100 per parcel made up the largest proportion of the amount 
sold, but about one-third of the parcels sold had taxes less than $5, and nearly two- 
thirds, less than $25. The counties bid in 78.8 percent of the parcels. Approximately 
60 percent of the parcels sold, representing about 80 percent of the total amount of 
taxes on properties sold, were redeemed. Most of the parcels sold and most of those 
bid in by the counties were in the lower land classes. Some of the counties had 
active programs for the disposal of the lands bid in. 

Trucking livestock in Corn Belt region, D. H. Stark. (Coop. U. S. D. A. 
and 13 expt. stas.). (Michigmt Sta, Qmrt. Bui, 27 (1944), No. 1, pp. 96-106 ).— 
A summary and digest of Missouri Station Bulletin 479 (E. S. R., 92, p. 130). 

Efficiency of milk marketing in Connecticut.—VIII, Possible milk delivery 
economies in secondary markets, S. K. Seavkr and R. G. Bressler, Jr. 
([Connecticut] Storrs Sta. Bui 252 (1944), pp. 68, Ulus. 16). —This eighth bulletin 
of the series (E. S. R., 90, p. 404) discusses the secondary milk markets of the 
State, the theory of effective distribution, and the methods used in the study. 
Detailed analysis of the general characteristics of the markets, duplication of deliv¬ 
ery routes, present organization of routes, and potential effects of exclusive delivery 
territories on costs of delivery and jx)ssible savings for Torrington and Willimantic, 
and less detailed analysis of the markets in the suburbs of New Haven are made. 
Custom pasteurization, semiexclusive areas, pooled loads, and the public utility 
status of the milk industry, etc., are discussed. An annotated selected bibliography 
on milk distribution efficiency is included. Brief statements on the details of delivery 
in Connecticut secondary markets in 1940 and the effects of location, volume, and 
delivery density on mileage reductions in exclusive territories are included in the 
appendixes. 

Some of the findings and conclusions based on the series of publications follow: 
Immediately preceding the war daily deliveries to homes required approximately 
630 ft. of truck travel per quart of milk. With alternate-day deliveries this was 
reduced to 380 ft. Market zoning and exclusive delivery territories would make 
possible reduction to about 150 ft. with daily deliveries, 100 ft. with altemate-day 
deliveries, and about 55 ft. with a complete consolidation into a public utility or 
publicly operated monopoly. For the 36 secondary markets, daily deliveries under 
the present system involve annually over 9,(X)0,000 miles of truck travel, 1,300,000 
gal. of gasoline, 50,000 qt. of oil, and 2,500 truck tires. With alternate-day deliveries 
the mileage would be reduced about 4,000,000 miles, and with alternate-day deliv¬ 
eries and exclusive territories a further reduction of approximately 4,000,000 miles 
would be possible. The reductions in gasoline, oil, and tires would be approximately 
in the same proportions. The number of routes and regular drivers with daily deliv¬ 
eries was about 700 and with the present alternate-day deliveries, about 600. It is 
estimated that with complete monopoly and alternate-day deliveries they could be 
reduced to 350, and the costs per quart of milk reduced to 1 ct. for plant operations, 
0.5 ct. for administration, 0.3 ct. for truck expenses, 0.4 ct. for miscellaneous route 
expenses, and 1.3 to 2.6 ct. for route labor. 

Seasonal price movements of fire-cured tobacco in Kentucky, C. M. Clark, 
W. C. Binkley, and D. M. Pettus (Kentucky Sta. Bui 460 (1944), pp. 32, Ulus. 
X4). —The phases and effects of supply estimates, quality, demand, and competition 



1945] 


AGRICULTUKAL ECONOMICS 


429 


in buying on seasonal trends and of sales volume, sales, sudden changes in quality, 
and purchases on order on weekly fluctuations are discussed. Charts present data 
for different areas and by types of tobacco. 

Normally the seasonal trend is level, or horizontal, until the closing weeks of the 
season when there is a distinct movement downward. In individual years there is 
considerable fluctuation from the normal trend at the opening, least in the middle, 
and greatest at the close of the season. The loan program of cooperative marketing 
associations, while partially effective, does not check tlie decline of general price 
level entirely due to relatively heavier sales of low-quality tobacco and the increased 
resales by dealers in the closing weeks of the season. Relatively wide and frequently 
irregular variations from week to week are an important characteristic of the 
seasonal pattern of prices. 

Changes in seasonal variation of the wholesale price of eggs in New York City, 

A. Van Wagenen {[New York] Cornell Sta. Bui. 808 (1944), pp. 36, Him. d).— 
Tables and charts are included and discussed showing tlie seasonal variations, 1910- 
43, in the price of best large white, smaller size white, brown and mixed color, 
Pacific Coast white, and refrigerator hen eggs, and of duck and goose eggs. The 
dependence of farm prices on city prices and the sources and history of egg market 
quotations are described. 

The seasonal variations result chiefly from Uie changes in supply and are similar 
for all grades and classes of eggs. It has reached about 50 percent as high now as 
in 1915 and the peak price is reached about a month earlier in the year. Since 1935 
summer prices have exceeded winter prices. Seasonal variation in farm prices is 
now greater than in city prices, and the peak price is reached about a month earlier. 
During the period 1937—41 the price of medium-sized white eggs was about 83 per¬ 
cent, pullet-sized 60 percent, and peewee-sized eggs 50 percent of the price of large 
white eggs. Brown eggs were 97-98 percent of the quotation for white eggs during 
the summer and fall and about 88 percent during the winter and spring, and mixed 
color eggs varied from 77 percent in the fall to 85 percent during the winter and 
spring. There has been a decided trend toward a wider spread between the prices 
of the best quoted classification and specials, the second quality classification for 
white eggs. The spread for all lower grades tended to widen during the late sum¬ 
mer and early fall and to become less during the winter and early spring. Refriger¬ 
ator egg prices show small variation during the relatively short period when they 
are on the market, but tend toward lower prices as the season progresses. White 
eggs from storage averaged about 72 percent of fresh egg prices during the fall 
for the period 1937-41. 

Producers* prices for eggs in Knoxville trade area, B. H. Luebke and M. M. 
Guilford (Tennessee Sta., Agr, Econ. and Rural Social. Dept. Monog. 175 (1944), 
pp. 36-\‘, Ulus. 25). —Market balance as a factor in prices; long-time trends, cyclical, 
random, and seasonal fluctuations, and regional differences in egg prices; the effects 
of local seasonal receipts and cold storage movements on Knoxville prices; and the 
differential between Knoxville and New York prices are discussed. 

Production, demand, and price trends for dairy products in the United States 
and Washington previous to 1944, H. A. Bendixen and E. F. Dunmeier 
(Washington Sta. Bui. 442 (1944), pp. 74, Ulus. 8). —The supplies, consumption, 
and prices of dairy products are analyzed and discussed, the principal emphasis being 
placed on the effects of the war. Alternate opportunities for profitable employment 
are discussed briefly. Some of the findings and conclusions were: 

For the United States production and total consumption changed little from 1932 
to 1938, but per capita consumption decreased due to the increase of population. 
Production, both total and per capita, and total consumption reached their highest 
point in 1942. In 1943 due to decline of production and large diversion to military 
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and lend-lease purposes, the per capita consumption of dairy products other than 
fluid milk declined markedly. The recent tendency has been to consume the greater 
portion of the products in forms including the nonfats as well as the fats. Total 
consumption is greatest in the larger income families. Higher income resulting 
from “war prosperity” has greatly increased the demand for all dairy products. 

Washington has about the same number of cows per capita as the United States, 
but its production of milk and butterfat per cow and the total production of dairy 
products per capita are about one-third higher. From 1930 to 1942 production of 
butterfat increased 30 percent in Washington as compared with 20 percent in the 
UViited States. The percentage of increase in Washington was greater in production 
of cheese, e\^porated milk, and ice cream, and in the United States for butter and 
nonfat dry milk solids. The average prices for dairy products and for all farm 
products declined about 60 percent from the period 1910 to 1914 to the depression 
years as represented by 1932. From 19v38 to 1942 prices of dairy products relative 
to those for other farm products were sufficiently higher to lead to increased per 
capita production. In 1943 prices for dairy products were the most unfavorable of 
all farm product prices. Under Government control, prices compared with 1928 
were permitted to advance 4 percent for sour cream in Washington, 15 percent for 
dairy products in the United States, 43 percent for all farm products in Washington, 
and 75 percent for hourly earnings of factory workers. 

Dairy and poultry market statistics, 1943 {U. S. Dept. Agr., War Food Admin., 
Off. Distrib., 1944, CS-9, pp. 40-\-)* —Stati.stics are included of monthly average 
prices, receipts at terminal markets, storage holdings, and sales of butter and cheese; 
weekly prices, receipts, and deliveries in the Boston, New York, and Philadelphia 
areas, and storage holdings of milk and cream; prices of evaporated and dry skim 
milk and casein; weekly Chicago feed-egg ratios, monthly average prices, receipts 
at Eastern egg auctions and assembling plants. Central West packing plants, and 
terminal markets, sales, shipments, and storage holdings—shell and frozen eggs; 
receipts at Central West packing plants and terminal markets and average prices at 
Boston, Philadelphia, and San Francisco—of live poultry; receipts and storage hold¬ 
ings of dressed poultry; and the purchases of dairy, egg, and poultry products by 
the Federal Surplus Commodity Corporation. 

Assessors* enumeration of 1942 crops, R. E. Stra.szheim and M. M. Justin. 
(Coop. U. S. D. A.). {Indiana Sta., Ind. Crops and kivestock, No. 220 {1944), 
pp. 12). —A table shows by counties the number of farms and total acreage, acre¬ 
ages of different crops harvested, and land use. A table of farm prices, indexes, 
and ratios covering different years and periods is also included. 

Annual crop summary, 1943, R. E. Straszheim and M. M. Justin. (Coop. 
U. S. D. A.). (Indiana Sta., Ind. Crops and Livestock, No. 219 (1943), pp. 24).— 
A continuation of the series (PI .S. K., 90, p. 119). 

RURAL SOCIOLOGY 

Constructing rural sociology, L. Nelson. (Univ. Minn.). (Rural Social., 
9 (1944), No. 2, pp. 219-225, Span, abs., p. 219). —The author concludes that the 
rise of interest in rural social problems after 1900 was due in large measure to the 
maladjustments in rural life growing out of tlie rapidity of settlement on the 
scattered farmstead pattern, the heterogeneous ethnic composition of the popula¬ 
tion, the wasteful exploitation of natural resources, and the rise of the “conserva¬ 
tion movement” of which the emphasis on human resources may be considered a 
phase. The rural life “evangelists** paved tlie way for the teachers, textbook 
writers, and the scientific approach to the study of rural life. 

Further validation of the Wert-Myster Farming Attitude scale, A. M. Myster 
(Rural Social., 9 (1944), No. 3, pp. 226-232; Span. abs. p. 226). —“This paper pre- 
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scnts’ some evidence relative to the validity of the Wert-Myster Farming Attitude 
scale for a group of young women majoring in home economics at Virginia State 
College. The whole scale is divided into two subscales; one measuring attitude 
toward farming as a vocation and the other attitude toward farming as a way 
of life. Reliability has been determined by the split-halves method, and validity 
has been inferred from the fact that the scale differentiates "between i)ersons of 
known different farming altitude. Evidence is presented that the whole scale, the 
vocational items, and the life items are of satisfactory validity and reliability. 
Finally it is shown that attitude toward farming as a vocation and attitude toward 
farming as a way of life are related, but it is indefensible to interpret the two as 
strictly identical behaviors.” 

Rural population {Rhode Island Sia. Rpt. \1943], pp. 37-38), —In a study of the 
foreign-born in Rhode Island to determine differential tendencies it was found that 
the Russians and the Scotch were least disposed to rural settlement, whereas the 
Portuguese, Canadians, and Poles were most dis|X)scd. 

In a study of 200 households in eight northern Rhode Island towns a pattern 
of living was found similar to that typical of homes located near most New Eng¬ 
land cities. Households api)roachcd in spjc those usUally found in cities; occupa¬ 
tionally 87 percent received all of their income from nonagricultural sources. A 
few looked to the land as a lucrative source of income at present or in the future, 
hut the land was not put to any great remunerative use. The great majority gave 
as their reason for relocating the desire to live in the country and to enjoy certain 
intangible values and exi)ectations. 

Labor and tenancy changes on Arkansas farms (Arkansas Sta. Bui. 443 (1944)^ 
pp. 5-6). —The number of share-cropper families on plantations in Chicot, Pulaski, 
and Mississippi Counties declined throughout the period 1932-40, and by 1940 the 
rate of reduction in Chicot County was 42 percent, in Mississippi County 30 percent, 
and in Pulaski County 19 percent. The reduction in share-renter and share-crop|>er 
families until 1940 was made up, in part, by an increase in the number of regular 
wage laborers, esi>ecially in Chicot and Mis.sissipfii Counties. In Pulaski County 
resident labor on farms is fast disappearing. The reductions in the labor supply 
on cotton farms in the counties mentioned in the early i)art of the 12-yr. period, 
beginning in 1932, is traceable in large i>art to reduction in cotton acreage, in part 
to the exi>anding use of farm machinery, and since 1941 to the heavy drain on man 
power for the armed services and defense production. 

Despite low land values and the ease with which farms may he ac(iuired in the 
Arkansas Ozarks, tenancy has increased as a long-time trend. Migration data for 
the children of present owner operators show that the process of alienation from 
the land may be exjxicted to continue. Of 25 owner oi>erators o\er 60 yr. of age. 
only 8 had a son remaining on the farm who would presumably continue the farm 
as the owner after the death of the parent. The migration of sons is due to a 
responsiveness to outside economic oi)portunity rather than to “pressure” of popula¬ 
tion on the land. 

Limited numbers of men at work chosen when boys (Pennsylvania Sta. Bui. 
464 (1944), p. 23). —1'en yr. after leaving high school only 18 percent of the boys 
in a study of out-of-school rural youth were found to be followings the line of 
work of their first occupational choice. An additional 23 percent had found employ¬ 
ment in their first choice but had left their occupation. Forty-four percent were 
engaged in the occupation in which they found their first employment after leaving 
high school. Thirty-five percent had changed their occupation one or more times. 
Thirty-nine percent accepted tJieir first employment in the same occupation as their 
fathers, although only 13 percent had indicated their fathers’ occupation as a first 
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choice. Thirty-seven percent of the young men had migrated from the communities 
in which they had been reared. 

Modern homes are fewer on farms than in villages (Pennsylvania Sta, Bui. 
464 (1944), p. 23). —Rural farm people in Pennsylvania are more poorly housed 
than either rural non farm or urban people. A survey of 517 rural homes in 10 
selected areas of the State revealed that almost one-fifth of these homes were 
crowded. One-third were in need of structural repairs, and nearly two-fifths were 
poorly located. Two out of 5 houses were without running water, and more than 
half lacked fully equipped bathrooms. Houses which were occupied by tenants or 
by large families tended to be inferior. Rural housing conditions of farmers and 
nonfarmers improved with income. 

Rural levels of living in Michigan, C. R. Hoffer (Michigan Sta. Quart. Bui, 
27 (1944), No. 1, pp. 1-7). —The index of the level of living used in this study was 
derived from information reported in the Sixteenth Census, using the following 
items reported there on a county basis: Percentage of occupied dwelling units with 
fewer than 1.51 persons per room, percentage of dwelling units with radios, per¬ 
centage of farms witli gross income of more than $600, percentage of farms report¬ 
ing automobiles of 1936 or later model, and median grade of school completed by 
persons 25 yr. of age and over. 

Rural youth in low income agricultural areas, W. A. Anderson. (Coop. 
U. S. D. A.). ([New York] Cornell Sta. Bui. 809 (1944), pp. 41, Ulus. /).—The 
major implication of this study, carried on in three areas of New York State, is 
that when rural youth reared in families indigenous to areas of limited rural oppor¬ 
tunities are studied relative to their geographic and occupational mobility it is found 
that they do not leave these areas or occupations offered in them in any large pro¬ 
portions as do the youth in areas of better agricultural opportunities. The result is 
the perpetuation of family type that makes the problems of educational, social, and 
economic betterment extremely difficult. 

Farm Security Administration clients improve production and income 

(Pennsylvania Sta. Bui. 464 (1944), pp. 23-24). —Study of the results accomplished 
by 206 clients of the Farm Security Administration from 1939 to 1942 disclosed that 
comparatively few of the loans were being repaid as rapidly as originally contem¬ 
plated. Nevertheless there was a gradual increase in household conveniences, in 
I)roduction, and in income. 

Prestige classes in a New York rural community, H. F. Kaufman. (Coop. 
U. S. D. A.). ([New York] Cornell Sta. Mem. 260 (1944), pp. 46, Ulus, i).— 
Sections developed include rating of prestige, general social characteristics, informal 
and formal association, social attitudes and cleavages, and personality character¬ 
istics in a central New York township of about 1,500 people of whom two-fifths live 
in the village and the remainder in the open country. 

The land and the rural church, T. S. Buie. (U. S. D. A.). (Rural Social, 
9 (1944), No. 3, pp. 251-257; Span, abs., p. 251). —This study shows how land 
misuse and soil erosion seriously affect the rural church. The 222 churches studied 
were classified into three groups according to soil conditions surrounding each 
church: Moderate erosion, moderate to severe erosion, and severe erosion. These 
groups include 47, 89, and 86 churches, with 132 and 105 in the areas where erosion 
was more and most severe. There was only slight difference in the average attend¬ 
ance reported by pastors, but in the average of total contributions to the churches 
there was $1,135 annually in the least eroded areas and $762 and $533 where erosion 
was progressively more severe. Pastors' salaries averaged $431 in the first group, 
$300 in the second, and $241 in the third. 

Social participation and religious affiliation in rural areas, W. A. Anderson. 
(Cornell Univ.). (Rural Social., 9 (1944), No. 3, pp. 242-250; Span, abs., p. 242 ).— 
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Membership in a religious denomination is found to be associated with participation 
in other organizations, since individuals belonging to rural churches are active in 
other kinds of organizations in greater proportions than those who are not church 
members. When the factors of farm ownership and land classes are held constant, 
participation in the rural areas of New York seems greater among the Protestants 
than the Catholics, and denominationally the Congregationalists, Presbyterians, and 
Friends seem to be slightly more active than the Baptists and Methodists. 

Rural churches and community integration, L. Bultena. (Univ. Wis). 
{Rural SocioL, 9 (1944), No. 3, pp, 257-264, Ulus. 3; Span, ahs., p. 257).—''K church 
survey in a rural area near Madison, Wis., reveals that the rural churches here are 
highly selective with regard to memberships. Their memberships cut across many* 
boundaries of areas which may be considered communities according to other cri¬ 
teria. Members often travel far from home to go to the church of their choice. 
The rural church serves to integrate family, occupational, national, status groups, 
and the like, rather than community groups based on localities. 

Facilitation of social action in the field of rural health and medical service, 
C. E. Lively. (Univ. Mo.). (Rural SocioL, 9 (1944), No. 3, pp. 271-273).—The 
author discusses the function of the rural sociologist in the field of public health and 
medical service. He cites Missouri literature on the subject and sketches recent 
developments in the State. 

Changes in the characteristics and number of practicing physicians in rural 
Ohio 1923-1942, R. L. McNamara. (Ohio Expt. Sta.). (Rural Social., 9 (1944), 
No. 1, pp. 10-20; Span, abs., pp. 10-11). —Important changes in the characteristics 
and number of physicians practicing in rural areas in Ohio include the urbanward 
trend resulting in large increases in the number of patients for the remaining rural 
physicians, the disproportionate number of aged among rural and urban practi¬ 
tioners, the scarcity of specialists in rural areas, and the high rates of turnover 
among rural physicians, with an undoubted effect on the stability of rural medical 
practice, even during pre-war years. The situation has been greatly aggravated by 
wartime demands for health services and by the departure of many young rural 
physicians to the armed services. The disparity before the war was not particularly 
disadvantageous when travel was unrestricted, but wartime travel limitations have 
brought the full effect of rural physician shortages home to rural people. 

Farmer views on the medical situation, C. F. Reuss (Washington Sta. V Cir. 
20 (1944), pp. 4). —Answering the question “What are the two major health prob¬ 
lems in your neighborhood today?” 35 percent said the cost of services was too 
great for family income, 32 percent said the community doctor was overworked, 27 
percent indicated a lack of hospital facilities, and 25 percent said no doctor was 
close at hand. Out of nearly 1,850 farmers, response from 59 percent favored a 
liealth cooperative while only 24 percent favored socialized medicine and 50 were 
opposed to it. 

Small farmers of the Pacific Northwest organize neighborhood discussion 
groups, J. J. King. (U. S. D. A.). (Rural SocioL, 9 (1944), No. 1, pp. 38-44; 
Span, abs., p. 38). —Neighborhood discussion groups are described as an effective 
method for stimulating small farmers to help themselves. The Farm Security Ad¬ 
ministration practice is to confine the organizational work of these groups mainly 
to those specific areas which contain a high concentration of small underemployed 
farmers and where there is an unfilled need for this sort of organization. Function¬ 
ing groups may be found in several rural areas. Much of their energy during war¬ 
time goes into group action. The participants learn that individual well-being fre¬ 
quently comes from groups of people meeting together, thinking together, and act¬ 
ing together. 
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AGRICULTURAL AND HOME ECONOMICS EDUCATION 

Distinguishing method differences by use of discriminant functions, W. D. 

Baten and H. M. Hatcher (Joitr, Expt. Ed., 12 (1944), pp. 184-186; abs. m 
Michigan Sta. Quart. Bid., 27 (1944), No. 1, p. 153 ).—A means of testing the ef¬ 
fectiveness of teaching is described as used in classes in home economics. 

Bibliography on extension research, L. Crile (U. S. Dept. Agr., Ext. Serv. Cir. 
416 (1944), pp. 161 -\-).—‘This bibliography contains references to 418 research 
studies pertaining to the organization, administration, and methods of doing exten¬ 
sion work. Subject-matter studies are not included.” 

An interpretation of staff opinions on extension leadership, W. R. Gordon 
(Rural Social., 9 (1944), No. 3, pp. 232-242; Span, abs., p. 233 ).—This evaluation 
of leadership is based upon a canvass of opinions of almost 100 local voluntary lead¬ 
ers. The summary of the interviews illustrates how varied is the function of leader¬ 
ship from one division of extension work to another (agriculture, home economics, 
and 4-H Club work) ; from one subject-matter line to another (vegetable gardening 
to agricultural marketing) ; from one level of extension organization to another 
(neighborhood, community, county); from one county situation to another: and 
from one county worker to anotlier. On the basis of these observations, the aullior 
has formulated a list of 1.S recommendations wliich, taken together, appeal to him as 
a comprehensive program for leader development. 

FOODS—HUMAN NUTRITION 

United States consumption of food in terms of fats, proteins, carbohydrates, 
and calories, 1939-43, O. B. Ryder et al. (Washington: U. S. Tariff Comn., 1944, 
pp. 123-\-, Ulus. 3 ).—This report gives comi)rehensive data for each year 1939-42, 
expressing United Stales production, imports, exports, and human consumption of 
each foodstuff in pounds of fat, protein, and carbohydrate, and in numbers of calories. 
In appendix A an estimate is given for 1943 of the human consumption of each food¬ 
stuff in pounds of these nutrients. 

Relative nutritive-unit cost values of some fruits and vegetables, R. E. 

ATarshall (Michigan Sta. Quart. Bui., 27 (1944), No. 1, pp. 128-138 ).—A selected 
li.st of horticultural products was chosen for evaluation as to the relative nutritive 
value, exi>re.ssed by an arbitrary numerical rating sy stem, of each of the 20 fruits and 
20 vegetables for each of the nutrients considered. An over-all rating of the relative 
nutritive values of these groups was derived by summing up the ratings of each 
pnxiuct for the several nutritive groups (protein, carbohydrates, fat, calories, Ca, P, 
Fe, vitamin A, thiamine, ascorbic acid, and riboflavin). The nutritive economy of 
each product was estimated as the cost (based on Detroit and Cincinnati retail prices 
for 1942) per nutritive unit of the usable iX)rtion. Certain applications of the rating 
charts are indicated. 

The comparative nutritive values of vegetables, A. F. Morgan. (Univ. Calif.) 
(fruit Prod. Jour, and Amer. Food Mfr., 23 (1944), No. 11, pp. 334-337 ).—Noted 
elsewhere in greater detail (E. S, K., 90, p. 706). 

Eating quality and some aspects of composition of turnip greens at successive 
stages of growth, J. Whitacre, G. S. F'raps, S. H. Yarnei.l, and A. G. Oberg. 
(Tex. Expt. Sta.). (Food Res^, 9 (1944), No. 1, pp. 42-55).—Proximate and 
mineral (Ca, P, Fe) constituent.s were determined in Seven Top turnip greens grown 
in two fall seasons at College Station, Tex., and harvested over 5- and 8.5-week 
periods, respectively. All samples subjected to chemical analysis were guarded 
against contamination from dust and metal utensils. The greens were waslied, rinsed 
with distilled water, dried of supeidicial moisture, and weighed for the “fresh weight” 
bases. The greens were then allowed to wilt and were dried at 100® C. in an electric 
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oven with forced draft, ground in a ball mill, and sifted through a 3()-mcs1i silk bolt¬ 
ing cloth. Determinations were made on the dried material by A. O. A. C. methods, 
except that iron was determined by an o-phenanthroline method on samples wet-ashed 
with nitric, sulfuric, and perchloric acids. The data are reix>rtecl in detail on 
moisture-free and fresh bases for individual samples harvested at intervals from the 
time the turnip greens were pulled in thinning until they were well past market ma¬ 
turity. On the moisture-free basis the protein, ash, calcium, and iron tended to 
decrease with increased growth, while nitrogen-free extract and fiber increased. 
Phosphorus varied irregularly. On the fresh basis there was a progressive decrease 
in moisture content with increasing maturity and an increase in all other constituents. 
Water averaged 91.3 percent and the maximum change with age was slightly under 
S percent. Considering all samples on the fresh basis, the ranges in percentage con¬ 
tent of the constituents were as follows: Protein 2.43-4.47, fat 0.19-0.48, nitrogen- 
free extract 1.54—4.90, fiber 0.56-1.11, total ash 1.18-1.55, calcium 0.12-0.26, phos¬ 
phorus 0.032-0.088, and iron 0.0012-0.0024. 

Tests for tenderness made on six successive samples of greens from one crop with 
the Warner-Bratzler shearing device showed that toughness of raw stems, leaf blades, 
and stems with leaf lobes increased with age as shown by mechanical shearing tests, 
but at each stage the toughness of these three parts of the greens leaf was similar. 
Cooking tendered all three parts of the greens in approximately the same time. As 
judged in laboratory tests and in actual household practice by cooperating families, 
eating quality of the greens was found not to be related to stage of growth. In labo¬ 
ratory tests, the cooking of )4 Ih. of greens with 3 or 6 cups water until “done” by 
the fork test resulted in a cooked product of higher tenderness and flavor score than 
the product obtained by cooking the greens with ^ or 1 cup of water. It is sug¬ 
gested, therefore, that 4 cups of water to 1 lb. of raw greens be used for cooking to 
insure a palatable product permitting consumption of the cooking liquor. The cook¬ 
ing tests suggested that 100 gm. of raw waslied greens would make a serving when 
cooked. 

Smoking and cookipg lake herring, suckers, [and] carp {Michigan Sta. Folder 
3 (1944), pp. 1^1).—Directions, by P. I. Tack, for cleaning, curing, and smoking 
fish; and recijx's, by H. A. Baeder, for preparing smoked fish dishes arc presented. 

The retention of the nutritive quality of beef and pork muscle proteins during 
dehydration, canning, roasting, and frying, C. E. Poling, H. W. Schultz, and 
H. E. Robinson {Jour. Nutr., 27 {1944), No. 1, pp. 23-34). — The protein quality 
of the processed meats was evaluated by the growth response of young rats fed 
over a period of 8 or 10 weeks a diet containing the meat proteins at 17-20 or 8-11 
percent levels and furnishing, rest>ectively, 10-15 and 7-9 percent of the total 
calories'. The results of the feeding tests suggested (1) that the nutritive quality 
of the canned cured pork shoulder may have been slightly lowered, in comparison 
with the raw cured pork shoulder, by the commercial canning process; and (2) 
that the proteins of dehydrated pork muscle and fried fresh pork shoulder were 
slightly superior in nutritive quality to those of canned cured pork shoulder, roast 
fresh pork shoulder, and dehydrated beef muscle. 

The pyridoxine content of fresh, pasteurized, evaporated, and dried milk, 
A. Z. Hodson {Jour. Nutr., 27 {1944), No. 5, pp. Pyridoxine was de¬ 

termined by the method of Stokes et al. (E. S. R., 91, p. 127) in representative, 
but not paired, samples of fresh and processed milks. The pyridoxide content, in 
milligrams i)er liter of fresh or reconstituted milk, averaged 0.67 (range 0.48-0.95) 
in the 10 pooled samples of fresh milk from several farms; 0.65 (0.47-0.90) in 
the 10 samples of pasteurized milk from two plants; 0.73 (0.51-1.05) in the 22 
samples of evaporated milk from several plants of wide geographic distribution; 
0.66 (0.31-1.14) in the JO samples of dry skim milk from four plants; and 0.65 
(0,40^1.12) in six samples of dry whole milk from a single plant. The unweighted 
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average of the 58 samples was 0.67 mg. per liter, These results indicated that there 
were no significant losses of pyridoxine in the preparation of the pasteurized, evap¬ 
orated, or dried milk assayed. On the undiluted basis the evaporated milks 
averaged 1.46 mg. pyridoxine per liter and the dry .skim and dry whole milks 6.8 
and 5.0 mg. per kilogram, resi)ectively. 

Milk preferences of school children, D. Dickins (Miss. Farm Res, [Mississippi 
5/a.], 7 (1944), No. 10, pp. 1, 7). —Groups of 291 white and 392 Negro high school 
children in Mississippi were asked to select the 3 most popular foods from several 
combinations of 20 common foods—sweet milk, buttermilk, butter, cheese, chicken, 
eggs, fish, salt pork, steak, gravy, sirup, butter beans, string beans, cabbage, collards, 
field peas, turnip greens, tomatoes, corn bread, and biscuit. 

Sweet milk ranked fourth in popularity with white boys, eighth with white girls, 
sixth with Negro boys, and tenth with Negro girls, while buttermilk ranked six¬ 
teenth, fourteenth, fifth, and seventh for the different groups in the same order. 
The lists of foods in which sweet milk and buttermilk appeared were (1) corn 
bread, buttermilk, boiled cabbage, turnip greens, fried fish, biscuit; (2) corn bread, 
cheese, fried chicken, steak, sweet milk, biscuit; and (3) biscuit, buttermilk, sweet 
milk, tomatoes, butter beans, corn bread. One of the most popular combinations 
selected by the white children was corn bread, sweet milk, and butter beans; and 
the most popular combination selected by the Negro children was com bread, butter¬ 
milk, and butter beans. When sweet milk was the only form of milk on the list it 
was taken by 81 percent of the white and 68 percent of the Negro children, but when 
buttermilk was the only form it was selected by 60 percent of the white and 74 per¬ 
cent of the Negro children. 

The bread problem in war and in peace, S. Lepkovsky. (Univ. Calif.). 
(Physiol. Rev., 24 (1944), No. 2, pp. 239-276). —This review deals with the rela¬ 
tive nutritional merits of whole wheat, long extraction, and enriched white flours 
and breads, and is based on 138 studies cited from the literature. 

The protein nutritional value of soybean, peanut, and cottonseed flours and 
their value as supplements to wheat flour, D. B. Jones and J. P. Divine. (U. S. 
D. A.). (Jour. Nuir., 28 (1944), No. 1, pp, 41-49). —Soybean, peanut, and cotton¬ 
seed flours, specially prepared for human consumption and made by the expeller 
process, were used in this study. Their protein qualities, in comparison with those 
of casein and skim milk powder (both of high protein quality) and of whole-wheat 
flour and patent wheat flour were evaluated by the growth response of rats fed 
these foods’ at 9 or 15 percent protein levels in diets otherwise adequate. The 
ability of the proteins of soybean, peanut, and cottonseed flours to supplement those 
of wheat flour was also studied. The growth rates observed indicated that the 
soybean, peanut, and cottonseed flours contained proteins of high nutritive value, and 
suggested that these flours would offer an excellent means of supplying dietary 
protein to extend and partially replace protein foods of animal origin. These plant 
proteins were well adapted to enhance the nutritive value of the proteins of wheat 
flour. As little as 5 parts of peanut, soybean, or cottonseed flour with 95 parts 
of wheat flour produced mixtures containing 16-19 percent more protein than wheat 
flour alone and a protein combination that was definitely superior in its growth- 
promoting value to the same quantity of protein from wheat flour. 

Analysis of barley from King Tutankhamen’s tomb, E. C. Barton-Wright, 
R. C. Booth, and W. J. S. Pringle (Nature [London], 153 (1944), No. 3879, p. 
288). —^Authentic samples, carbonized but essentially intact in structure, were found 
to contain no vitamin Bi, but riboflavin and nicotinic acid amounted, respectively, 
to 0.85 pg. and 28 pg. per gram. Corresponding values for fresh barley average 
2.5 and 90 pg. per gram. Total and phytate phosphorus values were found to be, 
respectively, 414 and 0.4 mg. per 100 gm. Corresponding values for fre.sh barley 
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are 370 and 249 mg. per 100 gm. These results indicate that the phytic acid ori- 
ginally present in the grain had been almost completely hydrolyzed. 

Ten rules for use of soya, M, E. Kirkpatrick. (U. S. D. A.). Uour. Home 
Econ., 36 {1944), No, 5, p. 286), —This is a brief presentation of practices de¬ 
veloped in experimental work with soya flour and grits to assure satisfactory quality 
of the cooked products. 

New methods of canning asparagus, W. V. Cruess. (Univ. Calif.). {Canner, 
98 {1944), No, 24, pp. 12-12). —Packs of asparagus in the juice extracted from the 
portions of stalks discarded in trimming were firmer and richer in flavor than as- 
l>aragus from the same lot subjected to the usual brine pack; moreover, the stalks 
canned in juice contained 36 mg. ascorbic acid per 100 gm. as compared with 20 
mg. for those canned in brine. To permit ready extraction and prevent darkening, 
the stalks' were steamed 5 min. and then pressed promptly, the juice obtained being 
filtered hot with the addition of about 1* percent of some filter aid. 

Acidification of the juice or the regular brine with not less than 0.6 percent citric 
acid gave pleasing packs with a distinctly tart taste. 

Grade labeling of canned foods, M. Reid {Jour, Home Econ., 36 {1944), No. 1, 
pp, 9-12). —‘‘This article presents the high lights of the situation, examines the 
present status of voluntary grade labeling, and offers some suggestions for action 
by those interested in adding to labels further information useful to consumers.'' 

Grade-labeling catechism, P. Gade. {Jour, Home Econ., 36 {1944), No. 5, 
pp. 277-280). —This paper gives the answers to selected questions frequently asked 
concerning the grade labeling of food. 

The A-B-C of grade labeling, P. Gade (Food Packer, 25 (1944), No. 6, pp. 
45, 52.) —Essentially noted above. 

Comparative study of steam and hot water blanching, D. Melnick, M. Hoch- 
BERG and B. L. Oser (Food Res., 9 (1944), No. 2, pp. 148-152). —This study, con¬ 
ducted with regard to home-canning conditions, compared the influence of hot water 
blanching (100* C.) and steam blanching (100°) of green snap beans upon the 
enzymes, indophenol oxidase, peroxidase, catalase, and ascorbic acid oxidase. Hot- 
water blanching of the beans was found to be more effective than steam blanching 
for inactivating these natural enzymes, complete inactivation being effected in 3 and 
5 min. by the respective procedures. The hot-water blanching, however, extracted 
more of the soluble nutrients, as typified by ascorbic acid, than did the steam blanch¬ 
ing which resulted in insignificant losses. Since the difference between these blanch¬ 
ing procedures was not appreciable with respect to time, the steam blanching method 
was preferred. 

Some effects of blanching, A. S. Crafts. (Univ. Calif.). (Food Itvdus., 16 
(1944), No. 3, pp. 76-77, Ulus. 4). —Photomicrographs of pear tissue show that 
displacement of intercellular air is effected by blanching. This is a most important 
change, since entrapped air (1) contributes to a dirty-white, opaque appearance, (2) 
acts as an insulator, restricting inward movement of heat and outward diffusion of 
water, thereby prolonging the dehydration period, and (3) reduces ascorbic acid 
content and keeping quality of the dehydrated product. Complete displacement of 
intercellular air during blanching and dehydration brings about marked improve¬ 
ment in the texture of the cooked product. It is pointed out that the ideas that 
blanching “breaks down the cells'' and that sun-drying “fixes the color’’ in dried 
products are erroneous. 

Effect of freezing on utilization of canned foods, H. R. and K. R. Smith 
(Food Res., 9 (1944), No. 1, pp. 66-75). —To determine the changes that may occur 
in canned goods due to exposure to severe winter temperatures, 35 canned products 
packed in tin containers were examined after being once and twice frozen for 7 days 
at — 18* C. The cans were of normal commercial fill and included vegetables, fruits. 
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fish, potted meat, meat stews and hash, milk, and soups. Observations, in compari¬ 
son with normal unfrozen cans, were made with respect to appearance of cans, pos¬ 
sible loss of vacuum indicating leakage due to freezing, changes in drained weight, 
change in appearance after slow and after quick thawing and after thawing and 
cooking, change in cooking properties, and change in the inside or outside of the 
container. Observations made in the examination of normal and frozen cans are 
recorded in detail. They indicate that frozen canned goods should be allowed to 
thaw gradually, preferably at room temperature overnight, and used in the usual 
manner. Canned foods containing cooked starch, as in corned beef hash, cream- 
style corn, and concentrated soups, showed the greatest difference in texture due to 
freezing, but this entirely disappeared on heating the contents for serving. A few 
of the canned products, notably asparagus, and to a lesser extent, tomatoes and wax 
beans, showed some softening of the tissues, resulting in lowered amounts of drained 
solids and a less attractive product upon heating; flavor, however, was not impaired. 
The ends of most solidly frozen cans were slightly bulged, due to expansion of the 
contents, but this bulge disappeared when the contents were thawed. 

Foods which have been frozen (Quick Frozen Foods, 6 (1944), No. 11, p. 29 ).— 
This list of foods that have been frozen, either commercially or experimentally, in¬ 
cludes approximately 350 items. 

Speed is the keynote to quality, I, II, H. H. Plagge. (Iowa Expt. Sta.). 
(Quick Frozen Foods, 6 (1944), Nos. 10, pp. 56,70, Ulus. 3; 11, pp. 52, 62, Ulus. 2 ).— 
Quality in frozen vegetables can be attained by (1) selection of a satisfactory prod¬ 
uct from the standpoint of varietal adaptability to freezing and prime maturity, (2) 
prompt handling of the product, (3) proper scalding of vegetables and some fruits 
before freezing, and (4) attention to packing requirements. In addition to these 
IX)ints, which are discussed, rapid freezing and storage at 0° F. or below are essen¬ 
tial steps in the freezing preservation of vegetables and fruits. 

Velva fruit (Food Packer, 25 (1944), Nos. 5, pp. 30-31, Ulus. 1; 6, pp. 60, 62, 
64, Ulus, 3). —“Velva Fruit,” the new frozen fruit dessert developed by the U. S. 
D. A. Western Regional Research Laboratory, Albany, Calif., is described, and for¬ 
mulas for its preparation are presented. The product, not yet produced commer¬ 
cially, is composed of fruit puree (fresh or frozen), sugar, gelatin (as a stabilizer), 
and, when desirable, citric acid. The mixture is frozen, smooth texture being 
obtained bj^ the action of the ice cream freezer which incorporates air into the mix 
with a resultant “overrun,” or volume increase, of about 100 percent. Sweetening 
agents and .stabilizers are discus.sed. 

A technique for testing consumer preferences, with special reference to the 
constituents of ice cream, C. I. Buss, E. O. Anderson, and R. E. Marland 
([Connecticut] Starrs Sta. Bui. 251 (1943), pp. 20). —“Consimier preferences for 
two qualitative factors in ice cream, vanilla and chocolate flavoring, and for two 
quantitative factors, percentage concentration of serum solids and of fat, have been 
tested on college students. The subjects ranked the four alternative ice creams of 
each series in order of choice. These ranks were then converted to scores suitable 
for use in the analysis of variance, with which the significant consumer preferences 
were identified. American process chocolate was preferred to three Dutch types, 
which were not scored equally. Natural vanilla flavoring rated higher than the 
artificial product but a 50—50 mixture of the two scored highest of all. In ice 
cream containing 14 percent fat, the preferred concentration of serum solids was 
10.17 ± 0.37 percent; in that containing 11 percent of serum solids, the preferred 
concentration of fat was 13.49 d: 0.23 percent. Both sexes concur in these results. 

“The design and statistical analysis of choice tests are given in detail. Simple 
methods are described for computing the concentration giving the maximum score 
and its error and for testing the homogeneity of the response to different items in a 
series. Possible applications of the techniques are indicated.” 
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Varietal adaptability of strawberries to preservation in sulphur dioxide- 
calcium solution, C. W. Culpepper and J. S. Caldwell. (U. S. D. A.). {Fruit 
Prod. Jour, and Amer. Food Mfr., 23 {1943), Nos. 1, pp. 5-9, 25, 27, 29; 2, pp. 
46-51 ).—The 12 varieties of strawberries used in these tests were those making up 
about 70 percent of the commercial acreage of the United States. The berries, 
grown in commercial plantings near Salisbury, Md., were harvested and separately 
handled at early-ripe and medium-ripe stages. Tests were made on all lots of fruit 
to determine specific gravity, resistance to crushing pressure, and degree of disinte¬ 
gration on boiling in water for a specified time. Part of each lot was made into 
jam at the time of harvest, to serve for subsequent comparison with similarly pre¬ 
pared jam made from berries preserved for 8.5 mo. in SOz-CaCOa solutions con¬ 
taining from 1,500 to 3,000 p. p. m. SOa, and CaCOa in var>dng amounts. The fruit 
was preserved in 5-gal. containers and held at 70® F. 

The jams were graded for consistency (as determined by i)cnctrometer readings), 
retention of shape and wholeness of berries, flavor, and, in the fresh-fruit jams, for 
color. Jn the fresh-fruit jams, those made from Fairfax, Redstar, and Maytime 
varieties scored best; those from Aroma and Klondike, very good; those from 
Blakemore, Dorsett, Premier (Howard 17) and Lupton, fair; and those from Cats- 
kill, Dresden, and Pathfinder varieties, poor. The group termed poor was very 
unpromising, since the early-ripe berries yielded a jam very deficient in flavor, and 
the medium-ripe berries disintegrated \try badly in cooking. Jams made from the 
SOa preserved berries fell into the same four groups, with the varietal rankings the 
same, except that Klondike fell into the fair group, while Blakemore became very 
good and Lupton dropped down to the poor group. In the material preserved with 
SOa, color disappeared but returned in varying degrees as the SOa was driven off 
in cooking. The fruit preserved with SOa and CaCOii, but not with SOa alone, 
retained shape and wholeness almost perfectly during the boiling into jam. The 
chief objection to the SOa method of preserving the strawberries was that it injur¬ 
iously affected flavor, not so much because of retention of SOa as because of the 
loss of volatile constituents in the boiling down process, and difficulty in reducing 
the SOa content to the level permitted by British food regulations. Retention of 
wholeness and form of berries in the jams was definitely correlated with resistance 
of the raw fruit to crushing and imperfectly correlated with degree of disintegration 
on boiling in water, but was not correlated witli specific gravity of the raw berries. 

Preservation of pineapple with sulfur dioxide, W. C. Scott and D. J. Pentzek. 
(U. S. D. A.). {Fruit Prod. Jour, and Amer. Food Mfr., 23 {1944). A'o. 7, pp. 
206, 213, 217). —Te.sts carried out with fruit of the 1943 Mexican pineapple harvest 
showed that 0.2 percent sodium bisulfite (0.1 percent SOa) successfully preserved the 
color and flavor of sweetened and unsweetened pineapple for 8 Aveeks at 110® F. or 
for 3 mo. at room temperature. Sodium benzoate (0.1 jKirceni), however, did not 
prevent darkening or fermentation. The SO 2 was readily removed from the crushed 
fruit by boiling, and removal was as complete when the boiling was carried out in the 
course of making preserves as it was in a preboiling operation; 20 min. of vigorous 
boiling was sufficient to reduce the SO2 below the point Avlierc it is readily detected 
by taste. Samples of crushed pineapple stored for 8 weeks at 110® after treatment 
with 9 percent potassium metabisulfite darkened considerably, and when made 
into preserves decreased in fresh fniit flavor and increased in cooked fruit flavor. 
These effects were less pronounced when sodium bisulfite was substituted, and 
negligible when SOa from liquid SOa was used. Preservation of large pieces with 
SO* was effective, but required additional liquid for covering and offered more diffi¬ 
culty in the removal of SOa. Blanching of sliced pineapple before sulfuring caused 
considerable loss of flavor and was unnecessary, since bromelin, the pineapple enzyme, 
was steadily inactivated during storage. 
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Brining and "maraschino-ing** cherries, W. V. Cruess. (Univ. Calif.). 
(Conner, 96 (1943), No. 26, pp. 12-14, 26, 28, Ulus. 1). —This article, based on sev¬ 
eral seasons' laboratory experience, deals chiefly with cherries for canning for use 
in cocktails and salads. It considers varieties and picking; brining in a water con¬ 
taining SOa or sulfite for bleaching and lime or calcium salts for hardening; barreling 
for the curing period, usually complete in 4-6 weeks; stemming, grading, and pit¬ 
ting ; treatment to remove SOa, which must be reduced to below 20 p. p. m.; and 
dyeing and flavoring. 

Problems of fruit juice processing, C S. Pederson and H. G. Beattie. (N. Y. 
State Expt. Sta.). (Food in Canada, 4 (1944), No. 4, pp. 11-15). —This review, 
presented as an address, is concerned with factors influencing the quality of processed 
juice. These factors involve the action of micro-organisms, the role of enzymes, the 
influence of air, the contamination by metals, the effect of heat, and the action of 
light 

Fruit tablets, a confection, W. V. Cruess. (Univ. Calif.). (Conner, 99 
(1944), No. 7, pp, 22). —Suggestions are given briefly for the use of powdered dried 
fruits and fruit juice concentrates with dextrose or a fondant to make pressed or cast 
fruit tablets of interesting flavor and possibly increased food value. 

Some problems in sauerkraut making, C. S. Pederson. (N. Y. State Expt. 
Sta.). (Food Packer, 25 (1944), No. 5, pp. 46, 48, 64). —Studies conducted upon 
various phases of sauerkraut manufacture have shown the following: A fully fer¬ 
mented kraut with a comparatively low salt content is essential for the production 
of a high grade dehydrated sauerkraut (from 28 to 47 percent of the acid is volati¬ 
lized during dehydration); soft, pink, and spotted areas in kraut tanks may be due 
to lack of uniform distribution of the salt in packing; darkening of repacked kraut 
may be due to a combination of conditions, such as the retardation of fermentation 
by low temperature or high salt, the presence of certain t)'pes of micro-organisms on 
the cabbage, and the absence of germicidal substance in cabbage; filling at higher 
temperatures without the usual hot water cook results in more effective processing; 
and some method to produce a reduced condition such as exists in tin cans is necessary 
to maintain a satisfactory color in sauerkraut packed in containers other than tin. 

Solubility studies on whole cloves, F. W. Fabian and H. J. Burtraw. (Mich. 
Expt. Sta.). (Fruit Prod. Jour, and Amer. Food Mfr., 23 (1944), No. 7, pp. 
196-199, 215, Ulus. 4; ahs. in Michigan Sta. Quart. BuL, 27 (1944), No. 1, p. 157 ).— 
The present work was carried out, in continuation of a previous study (E. S. R., 90, 
p. 148), to determine the effect of all factors, such as sugar, salt, and acetic and 
lactic acids, on the extraction of the essential oils from whole spices in a pickling 
liquor. Whole cloves were used as the representative test spice, and, in 25-gm. lots, 
were extracted for 7 days at room temperature with the different materials used in 
pickle manufacture. In the concentrations usually found in pickles, acetic acid (2 
percent) dis.solved about one-quarter and lactic acid (0.7S-1.0 percent) about one- 
eighth to one-fifth of the amount of the essential oil present in cloves; salt (5 
percent, as in dill pickles) extracted about one-twelfth of the oil; sugar (20® B., 
as in sweet pickles) about one-thirty-third; and a combination of acetic acid (2 
percent), salt (1.5 percent), and sugar (20® B.) dissolved one-twentieth to one-fifth 
of the oils in the whole cloves. Under the conditions of pickle manufacture, the 
maximum amount of oil was withdrawn from the spice during the first day. There¬ 
after, there was a gradual reabsorption of the oil by the spice. The greatest amount 
of reabsorption took place from those solutions which extracted the least amount 
of oil from the spices. 

Control of oxidative flavors in beverages, C. A. Shillinglaw and M. Levine. 
(Iowa State Col.). (Food Res., 8 (1943), No. 6, pp. 453-463, Ulus. 1). —The rate of 
oxygen uptake of orange juice as measured in a Warburg-Barcroft respirometer was 
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found to be increased by pasteurization when the orange juice was fortified with 
added ascorbic acid; with the addition of ascorbic acid the rate of oxygen absorp¬ 
tion in the presence of iron, and particularly copper, was very markedly increased. 
The period of flavor retention in orange juice was not appreciably affected by the 
addition of a commercial antioxidant preparation from oat flour; added vitamin Bi 
in an orange beverage accelerated the rate of loss of flavor and resulted in the 
development of undesirable taste and odor. Normal taste and flavor of true-fruit 
orange and grapefruit beverages were retained for a longer period when ascorbic 
acid was added in concentrations in excess of that required to take up the free 
oxygen in the container. “Whether or not the addition of ascorbic acid increases 
the keeping qualities of beverages sufficiently to make the practice commercially 
feasible would probably be determined primarily on economic grounds. The results 
obtained indicated clearly the importance of keeping oxygen away from beverages 
containing fruit juice, in all stages of their manufacture.” 

Food buying for Vermont farm homes, M. Muse (Vermont Sia. Bui. 514 
(1944), pp. 54, Ulus, 4). —This bulletin reports the findings of the fourth in a series 
of studies of buying by Vermont farm families (E. S. R., 84, p. 429). After a 
preliminary survey of all farm homemakers in three towns, 20 farm houses in each 
of five areas were selected for further interviews concerning food-buying habits. 
The stores in each area were visited in 1942 by station workers who obtained infor¬ 
mation concerning foods stocked, sanitary conditions, arrangement, location of 
scales, and types of record given to customers. A few sales transcations and weigh¬ 
ings were observed, and the merchants were interviewed concerning the services 
they gave, matters of policy, and their evaluations of certain phases of consumer 
buying. From the observations of the kinds, quantities, and qualities of food pur¬ 
chased at the several centers studied, it is concluded that the following buying 
procedures would make for money savings: 

“Choosing die lowest priced store offering the variety and quality of goods and 
the services demanded, provided that travel expenses do not increase food costs. 
Buying the various foods in the lowest priced quantities, provided they are suitable 
to the family’s needs and that their keeping qualities and the available storage 
facilities are such as to prevent deterioration before supplies are completely used. 
Buying bulk foods if they are available, are of suitable quality, and are cheaper 
than packaged ones. Buying in the face of rising prices, at the bottom of seasonal 
price cycles, on special sales, and at any time when needed and storable foods of 
acceptable quality are offered at relatively low prices. Buying what is good enough 
but no better than is needed for the intended usage. Being informed as to existing 
laws for consumer protection and their enforcement, promoting the passage of 
needed legislation, and helping to bring about the enforcement of laws. Selecting 
a reliable merchant. Reading net weights as marked on labels, ascertaining prices 
and calculating costs of various quantities on the basis of a standard unit. Being 
on guard against error, carelessness, and fraud.” 

For better living in Brazil, J. L. Nordin (U. S. Dept. Agr., Agr. in Americas, 
4 (1944), No. 8, pp. 148-150, 156, Ulus. 3). —This article by the nutritionist with 
the Brazilian field party of the Food Supply Division, U. S. Office of the Coor¬ 
dinator of Inter-American Affairs, discusses the training course for nutritionists 
organized in Rio de Janeiro, Brazil, under the auspices of the Servigo de Alimentagao 
da Previd^ncia Social (Social Welfare Feeding Service), cooperating with the 
Brazilian-American Food Production Commission. The general organization of 
the training course, the personnel of the teaching staff, and the selection of students 
and their placement after completion of the course are described, and plans arc 
given for the establishment of a home demonstration service training school. 
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A short method of calculating the nutritive value of diets, G. H. Berryman 

and P. E. Howe {Jour. Nuir., 27 (1944), No. 3, pp. 231-240 ).—Following the pro¬ 
cedure reported earlier (E. S. R., 90, p. 558) for estimating the nutritive value 
of Army diets (Field Ration A), tables of nutritive values of the “winter ration” 
used from November to April in 1941-42 and 1942-43 are presented in comparison 
with the values for the “summer ration” used from May 1941 to October 1941. 
The patterns for these two seasonal rations were sufficiently different as to result in 
variations in nutritive content, these variations being rather wide in respect to 
vitamins A and C. In winter, for example, the changing distribution of items in 
the groups of green leafy and yellow vegetables, tomato products, and fruits other 
than citrus, resulted in increased vitamin A values for these groups. Changes in 
vitamin C values were greatest in the green leafy or yellow vegetables and in the 
other vegetable groups. Estimates are presented to show that no correction is 
necessary due to the use of large quantities of boneless beef rather than carcass 
beef. It is considered advisable to use separate tables for the winter and summer 
months in preference to a single table for year-round use. 

Planned and self-chosen low-cost diets: Cost and nutritive value of foods used 
and nutritive status of girls on the diet, R. M. Leverton and T. J. McMillan. 
(Nebr. Expt. Sta.). (Jour. Home Econ., 36 (1944), No. 4, pp. 225-229 ).—To 
ascertain the practicability from the standpoint of palatability and adequacy over 
an extended period of a diet planned from one of the market lists for adequate 
low-cost meals suggested by the U. S. D. A. Bureau of Human Nutrition and 
Home Economics, one group of eight girls in the cooperative dormitory described 
in a previous paper (E. S. R., 90, p. 850) served as experimental subjects and two 
groups of six girls each as controls. For 6 mo., beginning in October 1942, the 
authors planned the menus for the first group from the suggested foods in the 
marketing list of the Bureau, selecting the foods so that, when consumed in 
quantities furnishing the calories (2,000) recommended for the sedentary woman, 
the meals would provide the nutritive values recommended for girls from 16-20 yr. 
of age. The other groups made their own food selections, which were recorded 
quantitatively for comparison. 

The diets of the experimental group as compared with the controls were char¬ 
acterized by much larger amounts of potatoes, legumes, and nuts; almost identical 
amounts of milk, eggs, meat, cereals, fats and oils, and sugar; and similar total 
amounts of fruits and vegetables but more leafy, green, and yellow vegetables. They 
furnished all of the calculated nutrients in quantities equal to or greater than the 
National Research Council allowances except in calories (82 percent) and much 
greater amounts of thiamine and vitamin A, while the diets of the controls equaled 
or exceeded the standard allowances in vitamin A, thiamine, and ascorbic acid and 
furnished 98 percent of the standard allowance of riboflavin, 97 percent of calcium, 
84 percent of protein, and 76 i)ercent of calories. Both groups met or exceeded 
the individualized standard in all of the vitamins and the experimental group 
in protein. All percentages were higher for the experimental group than the 
controls. The meals for the two groups averaged $1.69 and $2.10, respectively, per 
person per week, with considerably higher percentages of the total spent by the 
experimental group for dairy products, fruits and vegetables, and meat, fish, and 
eggs and by the control groups for cereals, fats, and sweets. 

To check the adequacy of the diets in certain respects, each month the hemo¬ 
globin and ascorbic acid in the blood of all of the subjects were determined and a 
biophotometric test for vitamin A was made, and at the end of the study the 
thiamine content of the blood and the thiamine and riboflavin excretions were 
determined. The results were very similar for the two groups except for thiamine, 
which unexpectedly showed considerably higher values for the experimental than 
the control group, and for slightly but consistently better values for vitamin A. 
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The girls in the experimental group were more satisfied with their diet than with 
their previous self-chosen meals and did not eat between meals as much as the 
control groups. There were no marked differences in good health or spirits. 

Milk nutrition and human health, J. M. Sherman. (Cornell Univ.). (Milk 
Dealer, 33 (1944), No. 11, pp. 96-100).—An address. * 

Secondary anemia due to prolonged and exclusive milk feeding among Sho¬ 
shone Indian infants, M. Pjjoan and C. A. Elkin (Jour. Nutr., 27 (1944), No. 1, 
pp. 67-75, Ulus. 1). —Hemoglobin detemiinations, carried out on oxalated venous 
blood, indicated the presence of an anemia, secondary in nature, in Shoshone Indian 
infants. This was due to the continued and exclusive use of milk in their dietary 
for from 1 to 2 years’ duration. Milk of 11 lactating Shoshone Indian women con¬ 
tained 1.59-1.84 mg. iron per liter. In 3 women studied for a number of weeks 
following parturition the iron content of the milk was found to be fairly constant, 
averaging about 1.72 mg. per liter. Iron in milk was determined by the method of 
Farrar (E. S. R., 75, p. 157) modified (1) by elimination of isoamyl alcohol and 
potassium permanganate, and (2) by change in volume of the other reagents. The 
elimination of the isoamyl alcohol was possible since color readings were made in 
a photoelectric colorimeter and no concentration of the chromogen was required; 
in such a system the oxidizing agent did not seem necessary. 

Studies on the growth of rats raised on chocolate milk, G. W. Newell and 
C. A. Elvehjem. (Wis. Expt. Sta.). (.S'cieticc, 99 (1944), No. 2577, pp. 411-412). 
—Young rats weighing 40-45 gm. were placed on experimental diets fed ad libitum 
and consisting of mineralized whole milk or partly skimmed milk or of mineralized 
chocolate milk made cither from whole or partially skimmed milk, 86.3 parts, and 
cliocolate sirup, 11.7 parts. The chocolate sirup contained 9.0 percent cocoa so that 
the final chocolate milk, a uniform product prepared daily for human consumption, 
contained but 1.05 percent cocoa. Weight gains after 4 weeks on this regime were 
as good, or better, for the animals fed the mineralized chocolate milk as for those 
fed the mineralized whole milk. Even after 16 weeks there was no significant 
difference in the weight response of the several groups. When the rats were carried 
through reproduction, normal young were produced in all cases, but the mothers 
on chocolate milk had some difficulty in rearing their young. Although man would 
not exist on a diet of chocolate milk alone, these results arc considered as significant, 
as the growth response of rats on a mineralized milk is a critical measure of 
certain changes in the nutritive value of milk. 

The effect of germination, the stage of maturity, and the variety upon the 
nutritive value of soybean protein, G. J. Everson, H. Steenbock, D. C. Ceder- 
QursT, and H. T. Parsons. (Wis. Expt. Sta.). (Jour. Nutr., 27 (1944), No. 3. 
pp. 225-229). —Soybeans used raw or after autoclaving were incortx)ratcd at a 10- 
percent protein level (N X 3.7) in an adequate diet fed for 8 weeks to 3 ’oung male 
rats. The efficiency of the protein was judged by the gain in weight per gram of 
protein ingested. In addition, detemiinations were made of the percentage of 
ingested nitrogen that was absorbed. In the five varieties tested (Illini, Dunfield, 
J^Iansoy, Virginia Brown, and Mandarin), no appreciable varietal differences in pro¬ 
tein value were observed. Heating greatly improved the protein of all varieties. 
The protein of freshly germinated Illini beans was superior in nutritive value to that 
of the unheated mature beans, although the percentage of nitrogen absorbed was 
not increased. Immature soybeans likewise supplied protein of higher nutritive 
value than that of raw mature beans. The protein of genninated and of immature 
soybeans was improved by heating. 

The effect of excessive dietary sodium and potassium on the carbohydrate 
metabolism of normal rats, R. C. Lewis, Jr., F. S. McKee, and B. B. Longwell 
(Jour. Nutr., 27 (1944), No. 1, pp. 11-21, Ulus. 2).—Male albino rats of the Yale 
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Strain were maintained for 2 weeks on normal diets and on diets high in sodium 
and potassium. After a 24-hr. fast animals in these three groups showed essentially 
the same range and distribution of blood sugar levels, but when 0.5 gm. glucose per 
100 gm. body weight was then introduced by stomach tube the glucose tolerance 
curves of animals fed excessive sodium tended to be lower than those of the control 
rats. The animals which received excessive sodium were more sensitive, and those 
which received excessive potassium were less sensitive, to administered insulin than 
were those on a control diet. Storage of glycogen in the liver following administra¬ 
tion of a measured dose of glucose was not affected by excessive sodium ingestion 
but was significantly lowered by excessive potassium ingestions; when a 12-hr. 
standard feeding period was used instead of the single dose of glucose the high- 
sodium animals stored significantly greater amounts of liver glycogen than did the 
controls. The increase in respiratory quotient following administrations of glucose 
was not as marked nor as prolonged in the animals which had received excessive 
sodium as in those on the control diet; those that had received excessive potassium 
did not differ significantly from the controls. The results obtained were interpreted 
as evidence that the effect of NaCl is to increase the storage of carbohydrate in the 
experimental animal. 

The efficiency of utilization of phosphorus by the albino rat, L. F. Marcy. 
(Pa. Expt. Sta.). {Jour. Nutr., 28 (1944), No. 1, pp, 17-25 ).—“The utilization 
of phytin, lecithin, and disodium phosphate phosphorus by growing albino rats was 
studied by means of balance experiments, efficiency of utilization being expressed 
as the difference in retention divided by the difference in intake. In one experiment 
disodium phosphate phosphorus and crude soybean lecithin phosphorus were utilized 
to the extent of 63.9 and 69.2 percent, respectively. Phytin phosphorus was utilized 
to the extent of 49.2 percent. The corresponding calcium utilizations were 41.9, 
32.0, and 16.1 percent, respectively. In another experiment of longer duration the 
disodium phosphate phosphorus was utilized to the extent of 45.0 percent, and the 
phytin phosphorus to the extent of 42.5 percent. This low utilization of disodium 
phosphate phosphorus was apparently due to a low level of calcium in the ration 
which made calcium the limiting element instead of phosphorus. The corresponding 
calcium utilizations were 67.0 and 51.5 percent, respectively. The highest amount 
of phosphorus in the feces of the phytin rats apparently signified lower absorption. 
The pH values’ for intestinal contents of individual rats varied much, but the aver¬ 
age pH value, 6.60, for the phytin rats was higher than that, 6.50, for the disodium 
phosphate rats. This higher average pH value for the intestinal contents of the 
phytin rats was associated with a lower utilization of phytin phosphorus. The intesti¬ 
nal wall extracts for both the disodium phosphate rats and the phytin rats showed 
the presence of a phytate-splitting enzyme. No correlation was found between the 
enzyme activity of the extracts and the utilization of phytin phosphorus. However, 
the pH of the intestine may influence the activity of the phytase." 

The availability of the calcium and phosphorus of defluorinated rock phos¬ 
phate for the rat, E. F. Barrentine, L. A. Maynard, and J. K. Loosli. (Cornell 
Univ.). (Jou/r. Nutr., 27 (1944), No. 1, pp. 25-42, Ulus. 2 ).—Two of the defluori¬ 
nated phosphates were prepared by treating the rock phosphate with sulfuric acid 
to form superphosphate from which the excess acid and fluorine were driven off by 
heat treatment; the third product was prepared by fusing a mixture of rock phosphate 
and silica to expel the fluorine. These phosphates were incorporated at levels of about 
0.7 to 7.0 percent in low calcium, low phosphorus diets to give diets containing from 
0.15 percent phosphorus and 0.24 percent calcium to 1.0 percent phosphorus and about 
2.0 percent calcium. The availability of the phosphorus of these products (as com¬ 
pared with that in calcium phosphate and bone meal) for growth and bone formation 
was observed in tests with rats fed these diets and then sacrificed to determine femur 
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weight, specific gravity, and ash content. The findings indicated that one of the 
defluorinated phosphates inhibited the growth of the rats and was significantly less 
efficient for bone formation than calcium phosphate or bone meal. The other 
defluorinated phosphate was less available for bone formation than calcium phosphate 
at low levels, but at approximately twice the level of calcium phosphate gave equal 
bone formation. The fused rock phosphate was slightly less efficient than calcium 
phosphate at low levels, but at a level sufficient to supply 0.50 percent phosphorus or 
more was equally as satisfactory as the calcium phosphate for bone formation. It is 
suggested that the low availability of the phosphorus in the first two defluorinated 
superphosphates may have been due to the presence of the poorly utilized calcium 
metaphosphate. “While these results may not apply to farm animals, they suggest 
the importance of giving attention to procedures used in manufacturing defluorinated 
rock phosphates and testing these products with farm animals.” 

The copper metabolism and requirement of young women, R. M. Leverton 
and E. S. Binkley. (Nebr. Expt. Sta.). {Jour. Nutr., 27 {1944), No. 1, pp. 
42-53, Ulus. 1 ).—This paper reports the copper metabolism data obtained from (1) 
95 1-week metabolism studies of 65 healthy young women living on their customary 
self-chosen diets, and (2) a metabolism study of 4 healthy young women on an 
adequate constant diet for a continuous period of 75-140 days. The average daily 
intake by the subjects on the self-chosen diets was 2.65 mg. copper, and the average 
daily retention was 0.85 mg.; for the subjects on the constant diet these averages 
were 2.37 mg. and 0.23 mg., respectively. When the data were sorted according to 
the size of the intakes, it appeared that the excretions did not increase at the same 
rate as the intakes, so that there was an increased retention at each successively 
higher level of intake. When retention was calculated as the percentage of the 
increase in intake which was retained, it became apparent that a large proportion 
(over 50 percent) of each increase in copper intake was retained and that an in¬ 
crease in the intake to over 4.0 mg. still did not result in a diminished rate of 
absorption. Iron metabolism data for the larger group of subjects revealed like¬ 
wise a high percentage absorption of increased iron intakes. The copper content 
of 16 menses for 4 subjects was found, unlike the iron losses (E. S. R., 76, p. 131), 
to vary greatly from period to period. The few negative balances, which seemed to 
be apparent rather than real, and the increasing percentage retention with increased 
intake suggested that the body does not excrete copper and that the intestinal 
tract may handle copper as it does iron. In the 16 cases with the lowest copper 
intake, 1.60 mg., there was a retention of 0.03 mg., and in 51 cases with intakes 
of 2.0-3.0 mg. the daily retentions averaged 0.77 mg. Moreover, 84 percent of the 
increased intake between the intakes of 1*.60 and 2.48 mg. was retained. These 
lines of evidence suggest that a daily allowance of 2.0-2.5 mg. copper would be 
ample for young women. These amounts appear to be readily available from diets 
of otherwise mediocre nutritive value. 

Hemoglobin-regenerating properties of prunes, A. F. Morgan, L. Pert.man, 
and M. Groody. (Univ. Calif.). {Food Res., 9 {1944), No. 2, pp. 154-163, Ulus. 
1). —Ca, Mg, P, Cu, and Fe were determined by methods noted in the ash of Cali¬ 
fornia French prunes. A preliminary comparison of two ashing procedures, (1) 
that of Walters, involving the use of Ce(N03)c as an ashing aid (E. S. R., 62, p. 
710), and (2) the A. O. A. C. method (E. S. R., 85, p. 5), showed that for prunes 
the times consumed by the two methods were about the same and that the results 
were comparable, although the Ce(N08)o procedure offered somewhat greater pre¬ 
cision. Total ash (normal basis) and the elements in the order Ca, Mg, P, Cu. 
and Fe amounted, respectively, to 1.95 percent, 0.069, 0.074, 0.136, 0.00085, and 0.0062 
percent of the dry weight in the flesh of large prunes (from 20 to 30 per pound) 
and to 3.25, 0.109, 0.124, 0.176, 0.00101, and 0.0173 percent in the flesh of small 
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prunes (120 per ix)und). This higher mineral content of the small prunes indi¬ 
cated a concentration of the minerals in the skins. Whole fruit and pits were 
relatively poor in ash and in iron, 

“The regeneration of hemoglobin in rats made anemic by whole-milk diet was 
not as good at low levels of iron intake in animals given prunes as in those given 
inorganic iron and copijer, but when small amounts of copper were given also, the 
prune iron became practically completely available. At the higher levels of iron 
intake the prune flesh and its ash were nearly equivalent to the inorganic iron, but 
the whole prunes, including pits and their ash, were somewhat less effective. It is 
concluded that prune iron is largely available for hemoglobin ])roduction, but its 
usefulness is limited at lower levels of intake by the prune copper content. The 
greying of the fur seen in the milk-fed rats was only partly remedied by iron and 
copi>er feeding as well as b}^ pantothenic acid and unknowns in a concentrated 
yeast filtrate. Supplements of thiamine, pyridoxine, and riboflavin, however, im¬ 
proved hemoglobin regeneration and promoted some rei)igmentation.“ 

The effects on respiratory metabolism produced by equal amounts of caffeine 
in the form of coffee, tea, and the pure alkaloid, J. Haldf, G. Bachmann, 
C. Ensor, and W. Wynn {Jour, Nutr., 27 {1944), No. 4, />/>. 287-293, Ulus. 1 ).— 
In a comparative study of the gaseous exchange of two well-trained subjects fol¬ 
lowing the ingestion of 200 mg. caffeine, it was found that the effect of the alka¬ 
loid was the same whether administered as a water solution of the ]>ure alkaloid 
or as present in coffee and tea infusions. The rate of oxidation rose shortly after 
ingestion of the alkaloid, reaching a peak (14,3 percent above the basal) in the 
first 15-min. i>eriod in one subject and within 30 min. in the other (12.9 i)erccnt 
above basal); carbon dioxide eliminations likewise rose i)romptly, reaching a peak 
within 15 or 30 min. after ingestion of the caffeine. There was also a prompt rise 
in the respiratory quotient, which, with the exception of one ex])eriment with tea. 
reached its peak in the second period. The respiratory quotient for 105 min. after 
ingestion (seven 1’5-min. periods) was 0.03 above the basal in one subject and 
0.02 above in the other. This small rise was no greater than occurred in control 
exi>eriments with decaffeinated coffee or in experiments in which water was taken, 
and it is concluded that the initial hyperventilation was a consequence of an in¬ 
crease in respiration and was completely compensated by the retention of carl)on 
dioxide before conclusion of the experiment. Comparison of these results with 
those obtained with decaffeinated coffee and decaffeinated coffee to which caffeine 

had been added showed that the effect of coffee and tea was due solely to their 

caffeine content. It is concluded that the rate of absor]>tion and the action of 
caffeine in coffee and tea is the .same as that of the pure alkaloid in solution. 

The retention of vitamins in pork hams during curing, B. S. Schweigert, 
J. M. McTntire, and C. A. Elvehjem. (Wis. Expt. Sta.). {Jour. Nutr., 27 
{1944), No, 5, pp. 419-424 ).—In a previous report on this subject (E. S. R., 91, 

p. 223) the vitamin retentions in curing were calculated on the basis of the residual 

solids content (i. e. moisture-, fat-free basis) of the meat before and after treat¬ 
ment. Because of possible error in such calculations due to the salt content of 
the hams, retention values for these samples were recalculated on the basis of the 
protein content of the fresh and cured hams. Retentions thus calculated amounted 
to 84, 96, and 104 percent for thiamine, nicotinic acid, and ril)oflavin, respectively, 
as compared with the lower retentions of 73, 84, and 92 percent, respectively, as 
previously calculated on the basis of residual solids. To appraise the validity of 
the revised basis of calculation the experiment was repeated with four additional 
pairs of hams which were analyzed for their vitamin content, one ham of each 
imir being analyzed as a fresh sample and the other as a cured sami)le. Curing 
was done commercially, and the final weight of the cured ham was about 96 ixjrcent 
of the original weight of the fresh ham. 
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When the percentage o£ vitamin retention was calculated by dividing the total 
milligrams of vitamin in the cured meat the total milligrams in the fresh meats, 
80 percent of the thiamine, 97 percent of the riboflavin, and 100 percent of the 
nicotinic acid were found to be retained. When calculated on the basis of the 
vitamin content per gram of protein in the fresh and cured hams, the retentions 
were 85 percent of the thiamine, 104 percent of the riboflavin, and 1(X) i)ercent of 
the nicotinic acid. The higher percentages obtained by the latter method may be 
associated with the lower protein values of the cured hams due to small losses of 
the soluble nitrogen constituents during the curing. “The best method of calcu¬ 
lating the percentage of \dtamin retention seems to be on the basis of tlie original 
and final weights of the samples tested. It is the most direct method, since it does 
not involve additional determinations and calculations which is the case when the 
protein content is used as the basis for calculation.” 

In the fresh hams the vitamin values- ranged from 1.98-2.43 pg. per gram 
(fresh basis) for riboflavin; from 6.06-9.0 pg. per gram for thiamine; and from 
15.0-27.7 pg. i>er gram for nicotinic acid. Comparisons of these values with data 
previously obtained and with values reported by other workers emphasized the 
rather wide variations in vitamin content f>er gram of fresh tissue. 

Vitamin content of prepared cereal foods, G. Kttzes and C. A. Elvthjem. 
(Wis. Expt. Sta.). (Jotir. Amer. Med. Assoc., 126 {1944), No. 2, pp. 100-101).— 
This study, for which preliminary data were presented earlier (E. S. R., 91, p. 487), 
involved analyses of a number of samples each of many prepared cereal foods, 
including the ones derived from wheat, corn, oats, and rice, and products restored 
or enriched by additions of synthetic vitamins or vitamin concentrates. The samples 
were obtained on local markets at three different periods, namely, spring, summer, 
anel fall of 1943. It is pointed out that samples of the same product obtained from 
different stores showed surprisingly little variation, indicating excellent progress 
by cereal manufacturers in standardizing their products. Restored and enriched 
products and some of those very low in thiamine showed the greatest variation. 
The thiamine values for practically all the corn, oats, and rice products were within 
the range of values for whole grains. Very few of the riboflavin values fell below 
the corresponding minimum for whole grains. The biggest discrepancy between 
whole grains and the cereal products was in the niacin values, due to the fact that 
the niacin-rich bran layer of the wheat is generally removed in the preparation of 
wheat products. A very great lack of uniformity was observed in the manner of 
expressing nutritional values on the packages, and suggestions, primarily addressed 
to the manufacturers, are offered for a more uniform system of advising the 
consumer of the nutritional values of the cereal products. 

Vitamin content of prunes as affected by storage and other factors, A. F. 
MokOAN, L. S. Bknti.ky, and M. Gkoody. (Univ. Calif.). {Food Res., 9 (1944)^ 
No. 2, pp. 132-147, Ulus 2). —Tlie French prunes utilized in this study included 
samples from different crop years, samples that varied in size and storage conditions, 
processed and unprocessed samples, and raw or cooked samples, with or without 
previous spray treatment with prune-pit oil. The pleasant light oil extracted from 
the cracked pits and kernels contained from 40 to 50 U. S. P. units of vitamin A 
per gram and made an acceptable glossy coating for dried prunes. This coating 
prevented “sugaring” of the surface and insect infestation during storage. It had 
no effect upon vitamin retention. 

The flesh, skin, paste, and water-extracted prune pulp of the usual market prune 
were found by biological method to contain from 16 to 27 International Units of 
vitamin A per gram (23 to 34 I. U. per gram of dry matter). 

The thiamine content of four lots of dehydrated prunes stored 10 mo. and with 
various pretreatments was found by biological assay to be approximately 0.3 to 0.4 
mg. per 100 gm. (0.5 mg. per 100 gm. dry basis). 
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As determined by the biological method, the riboflavin value varied in samples of 
different crop years, but ranged from 0.5 to 1.3 mg. per 100 gm. of prune flesh 
(0.7 to 1.8 mg. per 1(X) gm. dry basis). Microbiological determinations of riboflavin 
gave lower values than biological methods, apparently due to incomplete extractions 
in the microbiological procedure. A new fluorimetric technic developed yielded 
values similar to those obtained by rat growth assay. Pyridoxine determined by 
rat growth assays in these prunes was somewhat lowered by cooking but not by 
storage. There were 0.4 to 1.2 mg. of pyridoxine per 100 gm. of market prunes. 
Microbiological and biological assay of prunes revealed the same discrepancy for 
pantothenic acid as for riboflavin. Biological a.ssay indicated “filtrate-factor’' activity 
equivalent to that of 2 to 7 mg. of pantothenic acid per 100 gm. of market prunes. 
Nicotinic acid, as determined microbiologically, amounted to 1.5 mg. per 100 gm. 
of market prunes (2.2 mg. dry basis). This vitamin was not affected by the drying 
processes. 

Vitamin E activity in amount equivalent to that of 3 mg. of a-tocopherol was 
found in the ether extract of 100 gm. of prune pulp or in 2.7 gm. of the prune-pit oil. 

The production of vitamins in germinated peas, soybeans, and other beans, 
C. E. French, G. H. Berryman, J. T. Gkx)RLEY, H. A. Harper, D. M. Harkness, 
and E. J. Thacker {Jour. Nutr., 28 {1944), No. 1, pp. 63-70). —Soybeans (six 
varieties), other beans (including lima and kidney beans), and peas (cowpeas also 
included) were sprouted by a definite procedure i^ermitting daily removal of a 
weighed portion of the beans for vitamin analysis. Some signs of germination 
were usually observed at the end of 24 hr., and in most cases sprouts were fully 
evident in 48 hr. The rate of germination and the rate of vitamin formation were 
observed to be directly correlated with the temperature of the room. At summer 
temperature (daily range about 68^-97® F.), the sprouts attained a 2-mm. length in 
about 72 hr. 

Ascorbic acid was determined by the method of Mindlin and Butler (E. S. R., 80, 
p. 728) modified with respect to the preparation of the samples to provide for 
effective removal of the proteins and other interfering substances. In the method 
developed an aliquot of the extract obtained by macerating the sprouted beans 
with 2 percent metaphosphoric acid in a Waring blender was treated for 15 min. 
with 1/5 volume of 25 percent trichloroacetic acid. The precipitated substances 
were removed by centrifugation and an aliquot of the supernatant solution was 
used for photocolorimetric determination of ascorbic acid with 2,6-dichlorophe- 
nolindophenol. The other vitamins were determined by methods noted—thiamine 
by a thiochrome procedure, and riboflavin and nicotinic acid by microl)iological 
procedures. The germination caused a marked increase in ascorbic acid, a fair 
increase in riboflavin and nicotinic acid, and none in thiamine. Generally speaking, 
the Alaska and wrinkled peas and the black-eyed cowpeas produced the greatest 
quantities of ascorbic acid, riboflavin, and nicotinic acid. Soybeans were less effi¬ 
cient in this regard, but markedly superior to the other types of beans, which 
showed a tendency to rot. The vitamin values of the several kinds of sprouted peas 
at the end of 72 hr. averaged 26.0, 0.26, 0.28, and 1.52 mg. per 100 gm. of moist 
legume for ascorbic acid, thiamine, riboflavin, and nicotinic acid, respectively; 
corresponding values for the six varieties of soybeans were 13.5, 0.29, 0.46, and 
1.09 mg. per 100 gm. 

Vitamin losses in commercially produced dehydrated vegetables, cabbage, 
potatoes, carrots, and onions, A. F. Morgan, B. C. Carl, M. C. Hunner, L. E. 
Kidder, M. Hummel, and J. M. Peat. (Univ. Calif.). {Fruit Prod. Jour, and 
Amer. Food Mfr., 22 {1944), No. 7, pp. 207-211, 219, 22i).—Thirteen lots of 
fresh, blanched, and dehydrated potatoes, cabbage, carrots, and onions (these not 
blanched) were obtained from California commercial dehydration plants and as- 
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sayed inimediately by chemical and microbiological methods for their content of 
thiamine, riboflavin, ascorbic acid, niacin, and pantothenic acid; carotene was also 
determined in the carrots. The data for total solids and for the vitamins on the 
moist and moisture-free basis are reported in detail, and pertinent information 
about the samples is tabulated. Losses in vitamins due to blanching and dehydra¬ 
tion were calculated from the vitamin content on the dry basis. The vitamin 
assays were rei)eated on the dehydrated samples, stored 4-6 mo. at 36®, 65°, and 
90° F., packed in tightly covered glass fruit jars, some in air, and some in an at¬ 
mosphere of COa. Fresh and dehydrated samples, after being cooked, were com¬ 
pared as to palatability and water uptake. 

Vitamin values for the freshly dehydrated vegetables, in milligrams i^er hundred 
grams were 0.30, 0.16, 0.16, and 0.27 for the thiamine in cabbage, potatoes, carrots, 
and onions, resi^ectively; 0.38, 0.27, 0.42, and 0.08 for the riboflavin in these same 
vegetables; 2.7, 2.2, 2.0, and 0.8 for niacin, and 1.0, 0.8, 1.0, and 0.8 for pantothenic 
acid. Ascorbic acid in cabbage, carrots, and onions, resi)ectively, averaged 235, 20, 
and 30 mg. per 100 gm.; and carotene in carrots averaged 69 mg. per 100 gm. In 
the dehydration of fresh vegetables 22-56 peicent of the thiamine was lost, partly 
in blanching, partly in dehydration; riboflavin showed no consistent losses; niacin 
appeared fully retained, except in three cases; pantothenic acid was’ fully retained; 
and ascorbic acid disappeared to the extent of 16-83 percent in all but five cases. 
A sulfured dehydrated cabbage retained more than the similar unsulfured sample, 
and one dehydrated potato retained nearly all of its ascorbic acid, while the other 
lost all; carotene was retained in two sami)les of the carrots and partly lost in 
three others, the loss occurring directly in dehydration. 

“After storage for 4 mo. at 90°, both cabbage satnples and one iK)tato sample 
were discolored and unacceptable. The other i>otato sample, however, and all the 
carrots and onions were in fair condition, as were all the vegetables stored at 36° 
and 65°, except the cabbage. About one-half the niacin, 12 to 50 percent of the 
ascorbic acid, 37 to 100 percent of the riboflavin, all of the thiamine, and 36 to 64 
l^ercent of the carotene of the freshly dehydrated vegetables remained in the stored 
samples. Storage in CO 2 did not affect niacin, thiamine, or riboflavin, but improved 
the retention of ascorbic acid and carotene.” 

[Carotene and ascorbic acid in Rhode Island grown vegetables] {Rhode Island 
Sta, Rpt. [1943], pp. 12-14 ).—This progress report, covering the results of one 
season s analyses of peppers, i)eas, beets, and carrots, indicates that different varieties 
of carrots showed significant variations in carotene and ascorbic acid content, but 
that peas and table beet varieties showed no significant differences. Vitamin C 
variations were significant among pepper varieties, w.liile carotene differences 
were very small. Prior to turning red, the ascorbic acid in the edible portion of 
peppers increased and the carotene decreased as the fruit increased in size, but 
with ripening to the red stage the carotene increased from an average of 0.4 mg. 
percent to 13.1 mg. percent, and ascorbic acid increased from an average of 136.1 
mg. percent for the green stage to 202.5 mg. percent in red fruits. As peas became 
overmature the ascorbic acid concentration decreased 39 i)erccnt and the carotene 
showed little change. Beet tops were comparatively high in carotene (2.8 mg. per¬ 
cent, average for all varieties), but the roots contained none. The beet tops 
varied with variety in ascorbic acid content from 28.6 to 35.6 mg. percent, but 
these differences were not apparent in the roots, which averaged 13.9 mg. percent 
for all varieties. In the tops most of the ascorbic acid was in the leaf blade. Caro¬ 
tene in carrots was correlated with pigmentation and increased with age and size 
of root; maximum concentration occurred 90 days from seeding. 

Carotene degradation in dehydrated carrots.—I, Cytological changes in caro¬ 
tene and fat droplets under conditions favorable for carotene degradation, T. E. 
Weier. (Univ. Calif.). (Amer, Jour. Boi., 31 (1944), No. 6, pp. 342-346 ).— 
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The cytological- studies reported here demonstrated that changes similar in appear¬ 
ance to those taking place in dehydrated carrots after 3-8-mo. storage could be 
produced experimentally in a few hours under proper conditions. When carrots 
were heated, carotene normally present in the cells was found to be in solution 
in fat droplets that formed. The stain reactions indicated that the fat in these 
droplets was unsaturated. When the carrots were heated in moist air at 62° C. for 
24 hr. the carotene disappeared from this fat, apparently due to a breakdown of 
the carotene. This breakdown was speeded in the presence of an atmosphere of 
oxygen; was unaffected by chloroform, toluene, or immersion of the carrot pieces 
in paraffin; but was inhibited by hydrogen, ammonia, carbon dioxide, and immersion 
of the carrot pieces in water. After the carotene had disappeared from the fat 
droplets in the cells, the droplets showed a positive Schiff reaction, indicating the 
presence of aldehydes or other change in the fat. This positive Schiff test was also 
shown after rehydration by unblanched dehydrated carrots 8-months-old. When 
placed in moist oxygen at 62°, they lost their carotene completely and showed a 
strong positive Schiff test. Commercial blanched dehydrated carrots, 8-months-old, 
also showed after rchydration a positive Schiff test on some surfaces. These carrot 
pieces showed loss of carotene when held in moist oxygen at 62°. The loss was 
variable in degree within 24 hr. and complete after 48 hr. The system responsible 
for the breakdown of carotene was inactivated by heating the undried diced carrots 
immersed in a water bath of 80° for 5 min. When the carrot pieces were heated to 
80°~100°, then dried and refreshed in the bath, the rate of the breakdown of the 
carotene was found to be slowed but not stopped, for within 48 hr. all the carotene 
had disappeared. 

Vitamin A activity of lean meat and fat from cattle fed various levels of 
carotene, C. A. Cabell, N. R. Elijs, and L. L. Madsen. (U. S. D. A.). {Food 
Res., 8 {1943), No. 6, pp. 496-501). —The raw fat samples taken for assay consisted 
of composites of the outside fat covering the twelfth-rib cuts; samples from cattle 
fed at the Virginia Experiment Station were taken from the left side of each car¬ 
cass, leaving those from the right side for analysis after roasting the rib cuts to an 
internal temperature of 70® C.; the samples of raw lean from Texas-fed and Belts- 
ville (Md.)-fed animals consisted of the lean and intramuscular fat from the 
twelfth-rib cuts. Biological assays conducted essentially according to the U. S. P. 
XI method were supplemented in some cases by spectrophotometric analyses. 

The high level of carotene intake of the pasture-fattened cattle fed at the Virginia 
Station resulted in raw rib fat containing from 600-660 International Units of 
vitamin A per 100 gm., whereas the carotene value for rib fat from corresponding 
animals receiving only moderate amounts of carotene in a grain and mixed ha}' 
ration was about 420-450 I. U. per 100 gm. Roasting of the beef fat resulted in 
destruction of some of the vitamin A activity, as indicated by lower biological values 
(450-540 and 270-335 I. U. per 100 gm., respectively) and very poor spectographic 
absorption curves from carotene-containing extracts of the cooked fat. 

Texas beef cattle maintained on a carotene level of 1,250 tig. carotene per 100 lb. 
of body weight showed a vitamin A content of 33 I. U. per 100 gm. of fat and 14 
I. U. per 100 gm. of lean; when carotene intake was raised to the 5,000-tig. level, 
vitamin A values of fat and lean were 96 and 33 I. U. per 100 gm., respectively. 
The carotene intake of 2,500 fig. per 100 lb. body weight was apparently not suffi¬ 
cient to permit storage, since vitamin A values of fat and lean were no higher than 
on the 1,250-M-g. level of intake. In the Beltsville studies fat and lean from dry-lot- 
fed steers on a grain ration restricted in carotene were as low in vitamin A as the 
tissues from a cow showing vitamin A deficiency. The several experiments are in¬ 
terpreted to indicate that carotene intake of cattle is a controlling factor in the 
vitamin A content of edible beef cuts, including both fat and lean portions. 
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Vitamin A storage and factors that affect the liver, C. C. Clayton and C. A. 
Baumann. (Wis. Expt. Sta.). {Jour. Nuir., 27 (1944), No, 2, pp. 155-164, 
Ulus, 1). —In this study of the hepatic storage of vitamin A in rats or mice fed 
substances that in one way or another modified biochemical reactions taking place 
in the liver, initial stores of the vitamin were established in groups of animals 
comparable in weight and previous vitamin intake by feeding halibut-liver oil, and 
the various groups within the series were then fed a diet free from vitamin A 
but involving other modifications. After 6 or 8 weeks, the animals were killed and 
the vitamin A contents of their livers determined colorimetrically by the method 
described by Davies (E. S. R., 72, p. 584). 

/>-Dimethylaniinoazobenzene, a potent agent for the production of liver tumors 
in animals, 3,3'-methylenebis (4-hydroxycoumarin), which depresses prothrombin 
synthesis, and vitamin K, which promotes this synthesis, were without effect on 
the rate of depletion of preformed vitamin A. The' retention of the vitamin was 
essentially the same on diets high or low in fat, the rate of depletion of the vitamin 
was the same in fatty as in normal livers, and choline deficiency had no effect. 
“These results all suggest that vitamin A is stored in the liver and released there¬ 
from by a meclianism that is comparatively independent of other processes taking 
place in this organ. ... It would thus appear that many chemical reactions proceed 
in the liver independently of one another, and that a mild derangement of one does 
not necessarily interfere with the others. In severe .hepatic failure, on the contrary, 
it would obviously be possible for more than one process to be affected.'’ 

The B vitamin content of groats and rolled oats, J. M. Ccx)pekman and C. A. 
Elvehjem. (Wis. E.xpt. Sta.). (Jour. Nuir., 27 (1944), No. 4, pp. 529-233 ).— 
Hulled oats (groats) and rolled oats prepared from tbem were obtained from three 
commercial mills located at Cedar Rapids, Iowa, Akron, Ohio, and St. Joseph, Mo. 

In the nine samples of groats the vitamin values in milligrams per 100 gm. showed 

the following ranges: Thiamine 0.612-0.830, nicotinic acid 0.69-0.96, pyridoxine 
0.104-0.148, pantothenic acid 1.17-1.82, and riboflavin 0.126-0.167. The rolled 
oats, in general, contained slightly less of each vitamin than the corresponding 
sample of groats, but the differences were small and in many cases the apparent 
loss was within the limits of experimental error. There was a tendency for the 
groats and rolled oats from the mill at St. Joseph, Mo., to be higher in all the B 

vitamins determined; this may have been due to variations in oats obtained in 

different regions. When 14 varieties of oats grown on well-fertilized plats and 
harvested under controlled conditions were experimentally hand hulled, the vitamin 
values in milligrams per 100 gm. averaged 1.15 for thiamine, 1.095 for nicotinic 
acid, 0.195 for pyridoxine, 2.50 for pantothenic acid, and 0.164 for riboflavin. No 
one variety was consistently higher than the other in all the vitamins. The ana¬ 
lytical or assay methods used arc described briefly and involved microbiological 
procedures, except for thiamine which was determined by a thiochrome fluor¬ 
escence method. The methods were very satisfactory and gave almost identical 
results when the same sample was analyzed at different periods, but some difficulty 
was encountered when thiamine w'as determined on the same original sample ground 
under slightly different conditions. It is suggested, therefore, that a 10 percent 
differential be allowed in the thiamine results. 

Riboflavin, niacin, and pantothenic acid contents of grain sorghums, G. Knox, 
V. G. Heller, and J. B. Sieglingek. (Okla. A. and M. Col. and U. S. D. A.). 
(Food Res., 9 (1944), No. 2, pp. 89-91). —Riboflavin, niacin, and i>antothenic acid 
were determined by microbiological procedures in 29 varieties of sorghum raised 
in two locations in Oklahoma in 1941 and 1942. The data, reported in micrograms 
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per gram, showed riboflavin contents varying from 1.17-2.08, niacin contents from 
20.5-83.6, and pantothenic acid values from 10.32-15.88. The niacin content of 
the brown-coated varieties was much higher than that of the other varieties. 

Riboflavin content of immature Masaachusetts lettuce, A. D. Holmes. (Mass. 
Expt Sta.). {Food Res., 9 (1944), No. 2, pp. 121-125). —Boston head lettuce grown 
in Massachusetts under known soil, fertilizer, and climatic conditions was used 
for this study, being picked before heading while the leaves were spread out and 
exposed to light or sunshine. Riboflavin was determined fluorometrically by a 
procedure briefly outlined in a dilute acid extract of the finely cut leaves of crisp 
lettuce sampled within 20 min. after picking. Seventeen samples gave an average 
value of 0.124 mg. per 100 gm. It is pointed out that this immature lettuce con¬ 
tained over 80 percent as much riboflavin as milk produced by cows that consumed 
forage crops grown on similar soil. 

Effect of refrigeration on retention of ascorbic acid in vegetables, M. Zepplin 
and C A. Elvehjem. (Univ. Wis.). (Food Res., 9 (1944), No. 2, pp. 100-111, 
Ulus. 2).—^Ascorbic acid was determined in a series of samples, including some 
placed in the acid-extraction solution at the garden, others packed in crushed ice 
and taken to the laboratory for sampling within the hour, some held with or without 
packing in crushed ice at room temperature or at 6°-7° C., and others in home and 
store models of ice and mechanical refrigerators. Ascorbic acid was determined 
in 3.25 percent metaphosphoric acid extracts of the plant tissues, wdth a buffered 
solution of 2,6-dichlorophenolindophenol and with readings in a photoelectric color¬ 
imeter. The data for the several vegetables (chard, lettuce, spinach, broccoli, and 
green beans) are presented by table or by graph. 

The results showed that all vegetables lost ascorbic acid at a rapid rate if held 
after harvest at room temperature (20®-23® C.). The rate of loss varied with 
the different vegetables, being most rapid in lettuce and spinach and less rapid 
in broccoli, green beans, and Swiss chard. Lettuce had a greater proportion of its 
vitamin C in the form of dehydroascorbic acid than the other vegetables, and 
broccoli had the smallest proportion; the proportion varied not only with the vege¬ 
tables, but also with the storage period. It was found, however, that if relative 
rather than actual values were desired, the reduced ascorbic acid alone gave reliable 
results. Sprinkling room-stored lettuce to keep it “fresh’* was not effective in pre¬ 
serving the total ascorbic acid, but did appear to decrease the amount found in 
the oxidized form. Packing the vegetables in crushed ice as soon as harvested in 
the field was effective in greatly reducing the ascorbic acid destruction during the 
transportation and storage; Swiss chard kept iced for 3 days lost no ascorbic acid, 
broccoli 10 percent, lettuce 20 percent, and green beans 30 percent. 

Storage of the vegetables in either the mechanical or ice refrigerators had a 
marked and favorable effect on retention of ascorbic acid. Retail store ice or 
mechanical refrigerators appeared to provide better conditions for the protection 
of ascorbic acid than the smaller household models; however, the retail ice display 
cases seemed to offer the best protection for the ascorbic acid in most vegetables 
when the vegetables were placed directly on the ice. 

“The factors involved in the retention or loss of ascorbic acid may include the 
physical conditions of the vegetables, humidity and temperature of the storage, 
and exposure to oxidation.” 

Effect of various home practices on ascorbic acid content of cabbage, F. O. 
Van Duyne, J. T. Chase, and J. I. Simpson. (Univ. Ill.). (Food Res., 9 
(1944), No. 2, pp. 164-173). —This study was conducted with cabbages of known 
varieties raised and harvested under known conditions. Ascorbic acid was deter¬ 
mine in 3 percent metaphosphoric acid extracts of 10-gm. samples by the dye 
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titration method of Bessey (E. S. R., 82, p. 14). The effects of different cooking 
procedures, of advance preparation of the cabbage, and of preliminary storage of 
the cabbage were observed. The results, presented and discussed in some detail, 
are summarized as follows: 

“The ascorbic acid content of cabbage did not decrease when freshly harvested 
heads were stored in closed containers at -0.5® to 4® C. (31® to 39® F.) for 2 mo. 
or when the heads were kept in the refrigerator for a week. Losses of ascorbic 
acid occurred during the third month of storage and when cabbage was held at 
room temperature for 3 days. When cabbage was boiled for 7 min. in the pro¬ 
portions of 1 part by weight of cabbage to 2, and 4 parts of water, the percentage 
retention of ascorbic acid decreased as the volume of cooking water increased. 
When cabbage was placed in twice its weight of boiling water and boiled for 7-, 15-, 
and 25-min. periods there was no significant difference in the ascorbic acid 
retention of the three cooked samples. Cabbage was cooked to the same degree of 
‘doneness’ by three methods: Boiling covered in twice its weight of water for 7 
min., boiling uncovered in twice its weight of water for 8.5 min., and boiling 
uncovered in four times its weight of water for 5.5 min. Slightly more ascorbic 
acid was retained when cabbage was cooked by the first method, while no dif¬ 
ferences in ascorbic acid content were observed [with] the second and third methods. 
When the cooked cabbage was held in the refrigerator for 1 and 3 days and then 
reheated, there were additional losses of approximately 28 and 33 percent of the 
original ascorbic acid. Losses in ascorbic acid content owing to advance preparation 
(shredding cabbage and allowing it to stand for 1 hr. in air or for 1 and 3 hr. 
in water) did not exceed 6 ± 1 percent.” 

Ascorbic acid losses in cooked vegetables, M. G. Iresok and M. S. Eheart. 
(Va. A. & M. Col.). (Jour, Home Econ,, 36 (1944), No. J, pp, 160-165 ).—Snap 
beans, cabbage, and potatoes were cooked in a large volume of water in an un¬ 
covered utensil and compared for ascorbic acid content with those cooked in a 
small amount of water in a tightly covered utensil. The data, tabulated in detail, 
indicate that the volume of water used in cooking did not cause a significant dif¬ 
ference in ascorbic acid losses for the beans and potatoes, which were cooked 
whole or in large pieces. In the case of cabbage, cut into pieces H to ^ in. thick, 
the loss of ascorbic acid was increased from about 16 percent for a small amount of 
water to 46 percent for a large quantity of water. 

Cabbage cooked in the smallest possible amount of water contained about 29 mg. 
of ascorbic acid in an average serving, or more than one-third of an adult man’s 
requirement. One serving of snap beans or potatoes, cooked by either method, 
would furnish only from 5 to 10 percent of the daily requirement. 

Effect of time and temperature of storage on vitamin C retention in canned 
citrus juices, E. Ross (Food Res., 9 (1944), No. 1, pp. 27-33, Ulus. 1 ).—Ascorbic 
acid was determined in most of the samples by a slight modification of the method 
of Bessey and King (E. S. R., 71, p. 137), since it was found that for these juices 
the extraction of the centrifuged solids with hot 8-percent acetic acid was not 
necessary; the determination was carried out, therefore, by direct titration of the 
untreated juice with 0.05 percent aqueous solution of sodium 2,6-dichloroben- 
zenoneindophenol. The first pink coloration, lasting for at least 5 sec., was found 
to be a satisfactory end point. The dye was standardized by titration against a 
weighed quantity of dry ascorbic acid to which about 0.1 gm. of citric acid had 
been added. 

Four lots each of freshly reamed orange juice (sweetened) and grapefruit juice 
(sweetened and unsweetened) contained, respectively, 0.38-0,59 mg. and 0.37-0.50 
mg. ascorbic acid per cubic centimeter. The ascorbic acid potency of these juices 
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as newly canned ranged from 92-98 percent of that of the freshly reamed juice. 
After 12 mo. of storage at room temperature the ascorbic acid content was found 
to range from 70-80 percent of that of the fresh juice. In other tests, storage 
temperature was found to be very imix)rtant to ascorbic acid retention in the canned 
juices. At 17° C. retention was very good, while under refrigeration 90 percent 
of the ascorbic acid of the freshly reamed juice was retained after 1 yr. 

“Temperature effect was found to be disproportionately high at the higher tem¬ 
peratures. From 27° to 37° the rate of reaction of the vitamin C quadrupled, 
while between 10° and 27° the rate only doubled for a 10° rise in temperature. 
Flavor was judged to be dependent on both time and temperature of storage, 
roughly paralleling vitamin C retention. The vitamin C in citrus juices in oi)en 
containers is very stable. More than 95 percent of the original (open can or 
freshly extracted juice) vitamin C was retained after 48 hours’ storage in the 
refrigerator.” 

A note on ascorbic acid : nitrogen relationship in grapefruit, W. W. Jones, 
C. W. Van Horn, A. H. Finch, M. C. Smith, and E. Caldwell. (Ariz. Expt. 
Sta.). (Sciencej 99 (1944), No. 2562, pp. 103-104, Ulus. 1 ).—An earlier study by 
Martin of Mar.sh grapefruit in Arizona (E. S. R., 88, p. 635) revealed certain 
influences of seasonal nitrogen supplies. Continuing this study, a total of 540 rep¬ 
resentative fruits was harvested at weekly or biweekly intervals from September 
28, 1942, to January 31, 1943, from trees from high-nitrogen and low-nitrogen ex¬ 
perimental plats. These fruits were analyzed separately for volume of juice, pH, 
total acidity, Brix : acid ratio, and ascorbic acid content. The latter was determined 
by the method of Morel 1, the bleaching effect of ascorbic acid on the 2,6-dichloro- 
benzenoneindoi)henol (I) being measured by the Evelyn photoelectric colorimeter. 
The tabulated results showed that fruit from trees handled to give a low nitrogen 
content at harvest averaged, by trees, from 0.44 to 0.48 mg. ascorbic acid per 
cubic centimeter, these amounts being from 20 to 25 percent higher than the 0.35 
to 0.41 mg. per cubic centimeter in fruits from trees in which a higher nitrogen 
plane prevailed. These findings were supi)orted by the results of nitrogen and 
ascorbic acid determination (the latter b}^ the visual titration with (T)) on juices 
from composited samples of representative fruits from trees in the exi)erimental 
plats. The data, presented by graph, showed a negative coefficient of 0.91 between 
the nitrogen and ascorbic acid content of the juices. Ascorbic acid values as high 
as 0.8 mg. per cubic centimeter were obtained from some juices, but at the .same 
time nitrogen values were very low (about 0.4 mg. per cubic centimeter). 

Blood plasma ascorbic acid values resulting from normally encountered in¬ 
takes of this vitamin and indicated human requirements, M. L. Dodds, F. L. 
MacLeod, et al. (Tenn. Expt. Sta. and Univ.). {.four. Nutr., 27 (1944), No. 1, 
pp. 77-87, Ulus. 2 ).—This study differs from some of the more recent attempts to 
determine ascorbic acid requirements from blood plasma levels in that there were 
no preliminary saturation periods and in changing from one given intake of ascorbic 
acid to another there were no intermediate i>criods in which large test doses were 
given. Data were collected from 4 subjects in 1942 and 8 in 1943 during January, 
February, and March. The basal diet, which was essentially that of Belser, Hauck, 
and Storvick (E. S. R., 82, p. 428), furnished 10.2 ± 0.47 mg. ascorbic acid daily 
in the 1942 experiments and 6.9 ± 0.36 mg. in 1943. This was supplemented by 
synthetic ascorbic acid in increasing doses at 2-week intervals of 25, 50, 75, and 
100 mg. Fasting blood samples were taken each morning for ascorbic acid 
analyses, and during the last half of the second study 24-hr. urine samples were 
collected daily from 3 of the subjects who had shown low, medium, and high 
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plasma levels. At the end of this study, all 8 subjects were given a test dose of 
400 mg. ascorbic acid and 24-hr. urine samples were again taken. 

At each level of intake, the plasma ascorbic acid values showed daily fluctuations 
which tended to be quite regular in amplitude and in time intervals between suc¬ 
cessive high and low values with a rhythm more or less characteristic for each 
individual. On the lowest intake, amounting to a total of v32 to 35 mg. daily, there 
was a general decrease in plasma levels. During the first week on the next higher 
level (57 to 60 mg.) the values tended to approach and during the second week to 
equal or exceed the initial values, although with extreme averages of 0.44 and 1.25 
mg. percent. In 8 of the 12 subjects of both years, the 82- to 85-mg. intake 
brought the average to approximately the same as or even greater than those 
found later on the 107- to 110-mg. intake. The 1 subject who failed to show an 
increase in plasma levels during the previous period also showed an increase at this 
time. At the final level of 107 to 110 mg., only 4 of the subjects gave higher 
values than at the preceding level. At the close of the e'xi)eriment, all but 3 of the 
subjects were found to be saturated, as judged by the urinary return of over half 
the test dose. 

Of the 3 subjects selected for the urinary excretion tests, 2 were approximately 
the same age, 22 and 23 yr., and 1 considerably older, 41 yr. Their respective 
weights were 51.4, 66.4, and 61.8 kg. The average retentions for the first and third 
subjects were approximately the same and lower than for the second. When cal¬ 
culated in terms of body weight, however, the values' for the first and second (the 
younger subjects) were almost identical, averaging during the sixth and eighth 
weeks of the experiment 1.10 and 1.075 mg. per kilogram, and somewhat higher 
than for the older subject, which averaged 0.87 mg. per kilogram. 

The minimum ascorbic acid need of adults, E. D. Kyhos, E. S. Gordon, M. S. 
Kimble, and E. L. Sevringhaus {Jour. Nutr., 27 (1944), No. 3, pp. 271-285, Ulus. 
5).—The vitamin C nutrition of 71 male prisoners at the Wisconsin State Prison 
was followed by means of frequent jjlasma tests and examination of the gums over 
a period of 17 mo., during which certain groups were given graded doses of ascorbic 
acid as a supplement to the prison diet, which was very low in vitamin C. 

On first examination, 77 percent of the subjects had plasma ascorbic acid values 
below 0.2 mg. percent, 20 percent between 0.2 and 0.6 mg. percent, and 3 percent 
(2 subjects) over 0.6 mg. percent. There was only 1 subject whose gums appeared 
normal and free from disease. His plasma ascorbic acid reading was 0.95 mg. 
percent, the highest figure found in any untreated subject, and his dietary sheet 
showed regular daily consumption of one or two oranges for over 2 yr. In 12 
men who were started on 25 mg. of ascorbic acid daily, the initial low plasma 
values (all below 0.2 mg. percent) did not rise significantly in 5 weeks, but definite 
improvement in the condition of the oral tissues was evident after only a month. 
An increase in the ascorbic acid dosage to 50 mg. brought about a definite increase 
in plasma levels and further improvement in the appearance of the gums, but this 
amount was not sufficient to maintain a plasma level of 0.8 mg. percent during the 
winter and spring months. In tests with other groups on various doses, 75 mg. 
appeared sufficient for most of the men throughout the year. The Tew cases 
refractory to this dosage responded within 4 to 5 weeks to 100 mg. daily. 

It is concluded that the probable minimum daily requirement of ascorbic acid for 
healthy male adults lies in the neighborhood of 75 mg. The suggestion is made 
that “ascorbic acid in institutional diets should be provided for by citrus and other 
fresh fruits, by increased amounts of tomatoes either fresh or canned (but not 
reheated), by supplements of synthetic ascorbic acid, or by a combination of these.” 
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The production of hypercalcemia with small amounts of vitamin D, J. H. 
Jones {Jour. Nutr., 28 {1944), No. 1, pp, 7--16). —The inclusion of 1 International 
Unit of vitamin D per gram in a diet very low in phosphorus (0.02 or 0.04 percent) 
and high in calcium (0.55 or 1.00 percent) produced pronounced hypercalcemia in 
rats, their growth was inhibited, and there was an increase in bone calcification. 
Irradiated ergosterol, pure calciferol, or irradiated 7-dehydrocholesterol were equally 
(ffective, whereas dihydrotachysterol (A. T.-IO) was much less effective. When 
the calcium was reduced to 0.33 percent, with phosphorus at 0.02 percent, the 
addition of vitamin D did not inhibit growth, and serum calcium and bone calcifica¬ 
tion were reduced. With calcium reduced to as low as 0.03 percent and phosphorus 
at 0.02 percent, pronounced rickets and low serum phosphorus resulted. “The 
degree of hypercalcemia produced by vitamin D was found to be dependent on 
the amount of calcium in the diet. Growth was inhibited only in those animals in 
which there was a rather marked hypercalcemia. In general, the extent to which 
growth was inhibited was directly related to the degree of hypercalcemia. Calcifica¬ 
tion, as judged by either the absolute or relative amounts of femur ash, was greater 
in those cases in which there was a definitive increase in serium calcium. These 
data (1) give additional evidence in favor of the view that vitamin D increases 
the absorption of calcium from the intestines, and (2) serve to emphasize the 
importance of the calcium-phosphorus product of the serum in calcification.” 

TEXTILES AND CLOTHING 

Benefits to the nation’s families through research in textiles and clothing, 

E. L. Phelps. (Minn. Expt. Sta.). {Jour. Home Econ., 36 {1944), No. 7, pp. 
423-427). —This brief review deals with textile research over the period 1942-44 on 
such problems as clothing supplies and expenditures; selection and use of textile 
products, including hose, blankets, towels and toweling, material for uniforms, and 
material for work garments; fiber composition and fabric behavior; the maintenance 
of textiles and clothing; and consumer education as to expected fabric quality. 

Physical-chemical properties of textile nylon yarns {Rayon Textile Mo., 25 
{1944), Nos. 4, pp. 51-53, Ulus. 1; 5, pp. 53-55). —The data and information pre¬ 
sented are offered as a basis for further experimental work. The following proper¬ 
ties are considered: Tensile strength and elongation, chemical resistance, abrasion 
resistance, density, elastic recovery, delayed recovery, stretchability, flammability, 
heat resistance, ironing, heat yellowing, effects of extreme cold, resistance to attack 
by insects, fungi, and micro-organisms, resistance to marine deterioration, influence 
of light, moisture regain, shrinkage and swelling, water-extractable material, residual 
shrinkage (and the shrinkometer), and toxicological properties. 

Comparison of certain yam testing techniques, E. L. Phelps, H. M. Ward, 
D. Van Houten, and B. Bailey. (Minn, and S. Dak. Expt. Stas.). {Rayon 
Textile Mo., 25 {1944), No. 3, pp. 63-65). —This report presents the values for cer¬ 
tain yarn properties obtained (1) by raveling the yarn sample as it is clamped in 
the testing machine, and (2) by raveling a replicate 12 hr. in advance of testing. 
The results obtained in application of the tests to cotton twill jeans, cotton suitings, 
and wool serges showed that the former method gave slightly higher values for 
yam number than did the latter. The consistently higher values found for raveling 
at the time of test gave highly significant mean differences for twill jeans and suitings 
and argued against preraveling. In addition preraveling introduced problems in 
handling the yarn samples. There was also a tendency for yarn twist values to be 
slightly higher for yams removed as they were fastened in the tester than for the 
preraveled yams. The mean differences were either significant or highly significant 



1945] 


TEXTILES AND CLOTHING 


457 


for all fabrics tested, and argued against preraveling. For determinations of yarn 
number and yarn twist, removal of yearns from the fabric at the time of testing was 
considered superior. This method, however, did not give consistently or significantly 
superior results in determinations of yarn strength and yarn elongation. In a 
comparison of two methods for measuring the length of the ‘ sample for yarn 
number and yarn elongation, the twist tester proved to be no more desirable than 
the steel rule. 

Shrinkage of rayon fabrics due to laundering pressed under controlled ten¬ 
sions, A. C. Gaston and H. M. Fletcher. (Kans. Expt. Sta.). (Rayon Textile 
Mo., 25 (1944), No. 5 , pp. 74-75, Ulus. 1). —Fifteen fabrics, including continuous 
filament viscose, continuous filament cellulose acetate, and spun viscose material, 
were laundered under standardized conditions, rinsed, rolled in a towel, and allowed 
to stand at least 15 min. before pressing. The fabrics were laundered five successive 
times, and after each laundering shrinkage determinations were made with the 
tension presser (E. S. R., 87, p. 320) under tensions of 0, 1, 3, and 4 lb.; they 

were welted in distilled water after pressing under each tension. After pressing, 
ihe fabrics were conditioned in a standard atmosphere before measuring. The 
shrinkage data obtained showed that there was no difference in shrinking of the 
continuous filament viscose and continuous filament cellulose acetate rayon fabrics, 
but that tlie spun rayon fabrics shrank much more than those of continuous filament 
rayon. All materials shrank more in the warp than in the filling. Graphs showing 
the percentage shrinkage under different tensions indicated that differences in shrink¬ 
age due to successive launderings were negligible, and that tension decreased the 
shrinkage of the spun viscose rayon fabrics more than it did the shrinkage of other 
fabrics. 

Shrinkage of cotton, linen, and rayon fabrics due to laundering, when pressed 
under controlled tensions, A. C. Gaston and H. M. Fletcher. (Kans. Expt. 
Sta.). (Jour, Home Econ., 36 (1944), No. 8, pp. 516-520). —Five fabrics each of 
cotton, linen, continuous filament viscose, continuous filament cellulose acetate, and 
spun viscose rayon—all of plain weave and none preshrunk or treated with finishes 
affecting shrinkage—^were tested for shrinkage after each of five standard washings 
and pressings under controlled tensions. The shrinkage data, reported in detail, 
indicate that ‘‘shrinkage in cotton, linen, and rayon yard goods is considerably greater 
lengthwise than crosswise. Spun rayon shrinks much worse than do the continuous 
filament rayons, either of viscose or of acetate fibers. By gently stretching during 
the pressing of rayon fabrics made from continuous filaments, shrinkage can be 
eliminated; with spun rayons, pulling will reduce but not eliminate shrinkage.” 
Findings concerning the rayons tested are essentially noted above. 

Wearing qualities of viscose, cuprammonium, and acetate rayon hose, H. M. 
Fletcher. (Kans. Expt. Sta.). (Rayon Textile Mo., 25 (1944), Nos. 2, pp. 66- 

; 3, pp. 76-78, Ulus. 9). —These three kinds of rayon hose were compared for their 
actual wear performance in tests similar to those previously carried out for silk 
and nylon hose (E. S. R., 88, p. 866). Fifty-four pairs of rayon hose, including 
18 pr. and involving several brands of each kind, were worn by 15 different people 
in these tests. An extra pair of each brand was purchased and held as the unworn 
control for subsequent physical tests. Information on the price, shrinkage, and 
physical characteristics of the hose; the data on bursting strength of different parts 
of the hose; and data on hours of wear, indices of fading, and number of launder¬ 
ings are reported for all brands tested. The findings are summarized as follows: 

“The viscose and cuprammonium were quite similar in performance. Because of 
the inherent properties of acetate, the acetate hose held their shape, fitted snugly 
around the ankle, and did not bag at the knee. These liose were somewhat more 
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resistant to snagging tlian either the viscose or cuprammonium. However, holes 
were more readily worn in the acetate. The acetate hose did not wear as long as 
the viscose and cuprammonium. The viscose hose were worn an average of 330.60 
hr., the cuprammonium 311.09 hr., and the acetate 194.24 hr. The statistical analysis 
showed that one kind of rayon hose was not significantly superior in wearing cpiali- 
ties. Considerable variability in the length of time worn was found for each kind 
of hose. The statistical analysis of the bursting strength data of the controls showed 
no significant differences among the three kinds of hose. In the worn hose tlierc 
was no significant difference in bursting strength of the viscose and cuprammonium 
but each was greater than the acetate. The viscose and cuprammonium showed no 
significant differences in fading and each faded more than the acetate. The lesser 
fading of the acetate was probably due to the smaller number of launderings. The 
load-elongation characteristics of the yarns showed differences in their perform¬ 
ance. All yarns of the different brands of viscose were nearly identical. The curves 
of the viscose and cuprammonium were similar to each other but unlike the acetate, 
which resembled the characteristics of wool yarn.” 

Carpet and rug repair, B. V. Morrison and I. Ekstrom (f/. S. Dept. Agr., 
Farmers* Bui. 1960 {1944), pp. 16, Ulus. 35). —This bulletin, well illustrated to show 
the working details of the repairs described, covers the various types of damage 
resulting from wear on rugs. Equipment and materials are noted, and repairs for 
pile rugs and carpets, hooked rugs, and braided rugs are discussed. 

HOME MANAGEMENT AND EQUIPMENT 

Summary of family classification, cash cost of living, and farm privileges: 
By size and type of family groups, V. E. Scott and P. J. Swett {Farm Mangt. 
Bui. [Nevada .9fa.], 5 {1944), No. 2, pp. 18A~, Ulus. 3). —In this summary, based on 
data collected in 1943, the farm families are classified, as in the previous survey 
(E. S. R., 90, p. 717), on the basis of family income rather than gross income. The 
average size of the 62 families in the study was 4.5 persons. On an average, net 
farm income accounted for 70 percent of the family income, nonfarm cash income 
for 12 percent, rent value of house for 6 percent, and farm produce used for 12 
percent. Excluding expenditures for home investments (furnishings and improve¬ 
ments), the average cash cost of living for a family of 4.5 persons was $1,275, of 
which food amounted to $379. Cash food costs amounted to from 37-39 percent 
of the total cost of living expenses in groups of families averaging 4 and less persons 
and from 25-29 percent in families averaging more than 5 persons. Total annual 
food costs, including both cash and the farm value of home-produced foods, aver¬ 
aged about $488 for a family of 2, with an additional $155.50 for each additional 
person. Milk, eggs, and poultry provided by the farm constituted practically all of 
these three products used, but the other items of farm produce constituted only 
part of the produce used. Most of the cooperating families had gardens, and 
storage and canning were common. 

In addition to food costs averaging $841 for the 62 families, the home expenses 
averaged $178 for clothing; $99 for home operation, including $53 for supplies and 
$46 for power, light, and phone; $152 for health; $267 for development and recre¬ 
ation; $79 for personal expenses; $93 for life insurance; and $28 for miscellaneous, 
making a total of $1,737. A tabulation of the living costs per family in the years 
1940-43, inclusive, indicated little change in living costs in this 4-yr. period. 
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REPORTS AND PROCEEDINGS 

Postwar agricultural policy: Report of the Committee on Postwar Agricul¬ 
tural Policy of the Association of Land-Grant Colleges and Universities (Assoc. 
Land-Grant Cols, and Univs., 1944, pp. —This report of the association’s 

special committee on post-war agricultural policy, presented at the 1944 meeting 
(E. S. R., 92, p. 159), is stated to have been prepared “with the purpose of 
advancing the welfare of all the people of this Nation by making constructive 
suggestions for a sound agricultural i)olicy.’’ The various sections deal with 
agriculture and the national welfare; adjustments in agricultural production; agri¬ 
cultural prices; land tenure; conservation of land, water, and forests; rural living 
and social facilities; and the role of farm people in policy making. 

Greater production through research: Fifty-fifth Annual Report [of the 
Arkansas Station, 1943], C. O. Brannen (Arkansas Sta. Bui. 443 (1944), pp. 39, 
Ulus. 1). —In addition to projects reported upon elsewhere in this issue, this report 
notes progress on an experimental rice drier; improving swine by inbreeding and 
selection; field crop practices, including pasture development on abandoned land, 
oat, wheat, barley, rye, cotton, peanut, soybean, and potato varieties; ammonium 
nitrate as a source of nitrogen; rice fertilization; hybrid corn; dehydration of 
vegetables; daily picking of cucumbers for pickles; variety, spacing, and thinning 
tests with sweet corn; and control of codling moth, moles, the lesser cornstalk 
borer, and rats. 

Report of branch experiment stations, C. W. Hungerford et al, (Idaho Sta. 
Cir. 94 (1944), pp. 16, Ulus. 4). —Brief reports are given on work in progress, includ¬ 
ing supplemental feeding of lambs on pasture and the use of protein supplements; 
relative feeding value of corn silage, beet top silage, and wet beet pulp; preparation 
of beet top silage; steer fattening trials; value of heavy rates of ])hosphorus fertiliza¬ 
tion; sweetclover to build up soil fertility; variety tests with oats, barley, and 
potatoes; corn hybrids; grass and pasture studies; handling of seed potatoes and 
seed spacing; jelh-end rot of potatoes; second growth of potatoes and hastening 
of tul)er maturity; i)Otato storage; dwarf smut of wheat; rotations; and stubble- 
mulch fanning. 

Science for the farmer: Fifty-seventh Annual Report of the Pennsylvania 
Agricultural Experiment Station [1944], |F. F. Lininger] (Pennsylvania Sta. 
Bui. 464 (1944), pp. 40~\-, Ulus. 12). —In addition to progress reports abstracted 
elsewhere in this issue, notes are given on work in agricultural engineering, in¬ 
cluding domestic food-freezing units and carburetor adjustments; apiculture, 
including top entrances to hives and liberal sugar feeding of bees; dairy produc¬ 
tion, including prepartum milking of cows as an aid in mastitis control, Ladino 
clover in hay mixtures, mixed silages, and heavily wilted grasses and legumes for 
silage; dairy manufacturing, including milk powder of low lecithin content, stabili¬ 
zation of butter by heating, vitamin C-enriched milk, and sami>ling of homogenized 
milk; farm crops, including Kentucky bluegrass straws, soybean varieties, potato 
rotations and sprays, and blight-immune potatoes; forestry, including peeling of 
bark by “bug-i;)eeling,’’ and strength of laminated beams; livestock, including hot¬ 
house lamb production, vitamin B and “sulfa” drugs for weanling pigs, vegetable 
proteins for pigs, and “sulfa” drugs for calves; nutrition, including pork thiamine 
values, effect of fat on utilization of food energy, usefulness of dynamic effect of 
food, and improved vitamin assay methods; orcharding, including hardiness of 
peach buds, ringing of filler apple trees, cover crops, fertilizer for peaches, fine 
grinding of sulfur, control of curculio on peaches, newer sprays for apples and 
peaches, i)urj)le-banded leafroller and white-spotted apple bndworm as pests of 
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apples, cherry fruit-fly control with cryolite spray, leaf hopper injury of grapes, 
and spray residues on grapes; poultry husbandry, including livability of poultry, 
grain and mash feeding of baby chicks, vegetable protein in rations, golf green 
clippings for turkeys, sanitation for turkey poults, and “sulfa” drugs for chickens; 
soil fertility, including mulches for soil moisture control, germination injury by 
excess fertilizer salts, management of Volusia soils, clostridia, and soil nitrogen; 
and vegetable and flower growing, including irrigation, varieties, fertilizers, rust 
resistance in antirrhinums, insecticides, aerosol bombs for mushroom horseflies, 
relation of damping-off to soil moisture, and spring planting of roses. 

Wartime agricultural research: Fifty-sixth Annual Report [of Rhode Island 
Station, 1943], M. H. Campbell {Rhode Island Sta. Rpt, [1943]^ pp. 46). —In 
addition to projects reported on elsewhere in this issue, progress reports are given 
of work with field crops, including the use of extra potash for grass-legume hay, 
corn varieties, disease resistance in bentgrasses, pasture renovation, grasses for 
airports and fairways, killing weed seeds in composts, and control of crabgrass; 
vegetables, including tomato hybrids, spacing of peas, cover crops, variety tests, 
and rot reduction; fruit, including apple scab control, new fungicides, apjile fruit 
disinfection, and poison residue removal, the spray program and tree growth, 
storage losses, and effect of waxing on Jonathan sfiot disease; ix)tatoes, including 
culture, varieties, cover crops, fertilizers, seed treatment, and pest control; foods, 
including freezing, dehydration, vitamin losses, and the use of milk, table fats, 
and fruits and vegetables; poultry proteins, including condensed buttermilk, a 
mixture of cereal grasses and condensed milk, dried yeast, and alfalfa meal; egg 
yolk as a medium for the growth of infectious coryza organisms; fuel substitutes 
for use in brooder stoves; rural economics, including food and hay production 
possibilities, and the NewiK)rt and Providence milk supply; and meteorological 
data. 

Report of the Chief of the Agricultural Adjustment Agency, 1944, N. E. 

Dodd (U. S. Dept. Agr., Agr. Adjust. Agency Rpt., 1944, pp. ^5-f-). —This report 
to the War Food Administrator for the fiscal year ended June 30, 1944, describes 
the activities of county committeemen and the results accomplished. Statistics and 
financial tables are included. 

Report of the President of the Commodity Credit Corporation, 1944, J. B. 

Hutson {U. S. Dept. Agr., Commod. Credit Corp. Rpt., 1944, pp. 16). —The an¬ 
nual report to the Administrator, War Food Administration. 

Annual report of the Inter-American Institute of Agricultural Sciences: 
Fiscal year 1943-44 {Inter-Amer. Inst. Agr. Set. Ann. Rpt. 1943-44, pp. 90-\ , 
Ulus. 32). —This is the second annual report of the institute, covering the fiscal year 
ended June 30, 1944. 


MISCELLANEOUS 

On the aims and methods of biological history and biography, F. Vejrdoorn 
{Chron. Bot., 8 {1944), No. 4, pp. 427-448, Ulus. 2). —The author discusses various 
methods of procedure in the preparation of historical material in biology and its 
biography, with special reference to plans for the Index Botanicorum. 

Science in the university {Berkeley and Los Angeles: Univ. Calif. Press, 1944, 
pp. 332-{-, Ulus. 55). —Among the chapters in this volume, the following are included: 
What Makes the Barometric Pressure Rise or Fall? by J. Bjerknes (pp. 81-95) ; 
A Modern Conception of Living Material, by O. L. Sponsler (pp. 159-181) ; On 
Some Facts Pertinent to the Theory of the Gene, by R. B. Goldschmidt (pp. 183- 
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210) ; Longevity in Organisms, by C. P. Lipman (pp. 211-230); The Study of the 
Sea and Its Relation to Man, by C. E. ZoBell (pp. 231-245) ; Trees and History, 
by R. W. Chaney (pp. 247-265) ; General Aspects of the Study of Plant Nutrition, 
by D. R. Hoagland (pp. 279-292) ; and Physiology as an Independent Science, l)y 
J. M. D. Olmsted (pp. 293-303). 

Patent manual for employees of the United States Department of Agriculture, 
1944 ((/. 5*. Dept. Agr., Misc. Pub. 551 {1944)^ pp. Ulus. 1). —A manual pre¬ 
pared by a committee composed of representatives of the Solicitor’s Office and the 
research bureaus. It is not a complete text on patent law but outlines the patent 
policy of the Department, the “high lights” of patent law, and the Department’s* 
patent procedure. Appendix includes form for the assignment of a patent to the 
Department, the Department regulations and memoranda concerning patents, the 
patent laws affecting Government employees, the rules of practice in the United 
.States Patent Office frequently referred to in Departmental communications, and 
examples of specifications. 

Michigan Agricultural Experiment Station Quarterly Bulletin [August 1944], 

edited by J. G. Duncan {Michigan Sta. Quart, Bui, 27 {1944), No. 1, pp. 157-\-, 
Ulus. 60). —In addition to many articles noted elsewhere in this issue, this number 
contains Color and Palatability of Cooked Jonathan Apples, by R. M. Griswold 
(pp. 60-62) ; and Notes on Dairy Cleaners and Cleaning Dairy Equipment (pp. 
109-111), and Notes on the Sanitization of Dairy Equipment (pp. 112-115), both by 
W. L. Mallmann. 

Mississippi Farm Research, [October 1944] {Miss. Farm Res. [Mississippi 
Sta.], 7 {1944), No. 10, pp. 8, Ulus. 6). —In addition to articles noted elsewhere in 
this issue and meteorological notes for September, this number contains Livestock 
Marketing by Mississippi Producers, by D. W. Parvin (pp. 1, 8) ; Most Farm 
Prices Show Slight Increase, by D. G. Miley (pp. 1, 2) ; Tung Culture in Missis¬ 
sippi, by S. R. Greer and T. E. Ashley (pp. 3-6, 7), also to be issued as a station 
bulletin; and One Bushel Increase in Oat Yield for Each Pound Actual Nitrogen 
Applied, Shown in 17-Year Test at Stoneville, by J. Pitner (p. 8). 

Agricultural experiment station publications {Louisiana Sta. Cir. 35 {1945), 
pp. [ 5 ]). —This circular classifies the available publications of the station by sub¬ 
jects. 

List of research bulletins {Wisconsin Sta. Spec. Bui, 1944, June, pp. [5]). — 
This list includes available research bulletins in agricultural economics, agronomy, 
animal husbandry, dairy manufacturing, economic entomology, forestry, horticul¬ 
ture, rural sociology, and soils. 

Boletin bibliografico {Argentina Min. Agr., Bol. Bihliog., Apr.-June, 1944, pp. 
27). —This is a list, classified by subjects, of the agricultural science and related 
material available in the library of the Argentine Ministry of Agriculture. 



NOTES 


Arkansas University and Station. —Dr. R. P. Bartholomew has been appointed 
associate director. Leland W. Plunkett has resigned as assistant agricultural 
editor and has been succeeded by Emmett J. Lee, Jr. 

Colorado College and Station. —Dr. Lawrence W. Durrell, head of the de¬ 
partment of botany and plant pathology, has been appointed dean of the science 
division, effective July 1. Junius L. Forsberg, assistant professor of plant pathology 
and plant pathologist, has been api)ointed research pathologist for the Illinois 
Natural History Survey. 

Kentucky University and Station. —The resignations are noted of Dr. J. D. ^ 
Turner as assistant veterinarian and James J. Rose as microscopist in the Feed and 
Fertilizer Control. Ernest D. Wightman has been appointed assistant professor 
of poultry husbandry and assistant in poultry in the station, and Charlotte Baugh, 
seed analyst. 

Missouri University and Station. —The station has acquired an 80-acre farm 
to be used entirely for research on poultry, and it is planned to start some experi¬ 
mental work this summer. Pending modification of the building restrictions, the 
farm will be used for research on turkey production, chick feeding experiments, 
and studies involving getting a pullet ready for transfer to the laying house. The 
small poultry farm previously in use will be devoted entirely to studies with adult 
birds. 

A monthly publication. The Announcer, has been begun primarily for distribution 
to farmers. This will contain abstracts of the new bulletins, announce short courses 
and agricultural meetings to be held locally, and include other items relating to the 
college and station. 

The station is installing a small experimental frozen food locker plant and plans 
to begin experimental work around May 1. 

Dr. H. M. Haag, associate professor of agricultural economics and in charge of 
price and marketing research, has resigned to become economic adviser for the 
Missouri Farmers Association. 

Montana College and Station. —J. Leroy Van Horn, assistant professor of 
animal husbandry and wool technologisl, has resigned to accept a position as wool 
marketing specialist with the U. S. D. A. Farm Credit Administration. 

Rutgers University and New Jersey Stations. —Dr. William S. Myers, assis¬ 
tant chemist in 1888-89 and instructor and associate professor in chemistry from 
1893-1901 and widely known as director of the Chilean Nitrate Commission for the 
United States during the ensuing quarter century, died January 10. He was born 
in Albany, N. Y., in 1866 and received from Rutgers the R.S. degree in 1889, 
M.S. in 1894, and I).Sc. in 1908. He was much interested in the development of 
the institution, as well as of many other civic enterprises, and served as a member 
of the university board of trustees for many years. 

Cornell University and Station. —Dr, Delmar S. Fink, assistant professor of 
agronomy, has resigned to engage in commercial work. 

New York State Station. —Plans and specifications are being prepared for a 
food-processing building to cost about $540,000 and constitute the first unit of a 
post-war building project approved by the State Post-War Planning Commission. 

Dr. R. G. Rice has been appointed investigator of corn products for work on the 
proteins of the corn grain. 
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Utah College and Station. —James A. Bennett, associated with the range live¬ 
stock investigations at the Swift Current (Saskatchewan) Substation, has been 
appointed assistant professor of animal husbandry vice Dr. I. F. Edwards, resigned 
to engage in farming in loWa. 

Virginia Station. —The station has undertaken a project on the economic 
classification of land, supported by State funds. The following personnel has been 
appointed: G. W. Patteson, soils specialist, and F. V. Shelton, A. J. Harris, J. A. 
McCartney, and S. C. Shull, as land classifiers. Other recent appointments include 
Dr. M. J. Janes as assistant entomologist vice J. A. Cox, and Dr. M. C. Wilson, Jr., 
and T. M. Starling as assistant agronomists (plant breeding). 

Wisconsin University and Station. —Additional gifts (E. S. R., 92, p. 158), 
totaling nearly $26,400, have been accepted by the Board of Regents. Among these 
are $5,200 for an industrial fellowship in biochemistry to study the vitamin and 
amino acid content and nutritional value of meats; $3,300 for studies of the in¬ 
activation of milk by ultraviolet light; $3,300 for the utilization of waste sulfite 
liquor from paper mills; $1,600 on the effects of processing on meats and meat 
products; $2,200 on factors affecting the activity of dried brewers’ yeast; $500, the 
improvement of hemp fiber; $2,000, relationships between the nicotinic acid content 
of milk and its antipcllagra qualities; and $200 to determine the suitability of 
milorganite and other sewage products as constituents of mushroom composts. 

Wyoming University and Station. —Mack O. ^orth, associate professor of 
animal production and assistant poultry husbandman, has resigned to accept a 
commercial position in St. I^ouis and has been succeeded by Dr. Lawrence Morris. 

U. S. Department of Agriculture. —Dr. Samuel L. Jodidi, biochemist and plant 
physiologist in the Bureau of Plant Industry from 1913 until his retirement in 1937, 
died December 31, 1944, at the age of 77 years. A native of Russia and a recipient 
of the Ph.D. degree from the University of Giessen in 1894, he had also served 
as research chemist in the Michigan College and Station in 1908-9 and from 
1909-13 was in charge of soil research in the Iowa Station. 

Grants by the Nutrition Foundation. —Since the organization of this founda¬ 
tion in 1941, contributions have been received from 50 food and related manufac¬ 
turers of $1,524,500. The foundation has made appropriations totaling $654,700 
to support 95 research projects in American universities. 

Among the grants recently^ approved are $5,600 to Harvard University for 
research in community nutrition; $1,800 to the University of Chicago on the iron 
requirements of the adolescent girl; $5,000 to the University of Southern California 
on the intermediary metabolism of carotene; and $850 to Meharry Medical College 
for studies on i)antothenic acid. Renewals of earlier grants were made on 14 
studies, among them $1,500 to Cornell University' for the quantitative study of the 
nutrients of cow’s milk; $2,000 to the University of California on the relation of 
niacin and B-vitamin deficiencies to oral diseases, and $9,000 to the same institution 
for the microbiological analysis of amino acids; $6,800 to the Rockefeller Institute 
for the concentration of. new vitamins; $7,500 to Vanderbilt University on the 
absorption of iron compounds in anemia; and $15,000 to Columbia University for 
studies on carbohydrate metabolism. 

American Phytopathological Society. —The thirty-sixth annual meeting of 
this society was held in Cincinnati, Ohio, December 9-11, 1944, with approximately 
300 members in attendance. About 80 papers were presented involving original 
research, arranged in sections of fungicides, virus and bacterial diseases, disease 
resistance, seed and soil treatments, and factors affecting disease development and 
fungus diseases. There were also several conferences dealing with the activities of 
the war committee, new developments in fungicides, plant disease surveys, breeding 
for disease resistance, the phloem necrosis di.sease of elm, and seed treatment re- 
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search. The officers elected included E)r. H. B. Humphrey, president; Dr. J. H. 
Craigie, vice president; E. M. Johnson, Lexington, Ky., secretary; and Dr. R. M. 
Caldwell, treasurer. 

Amencan Association of Economic Entomologists. —The fifty>sixth annual 
meeting of this association, held jointly with the thirty-ninth annual meeting of 
the Entomological Society of America, took place in New York City December 
13-15, 1944, with a registration of about 350 and a considerably larger attendance. 
One entire session was devoted to post-war planning, and nearly a day and a half 
to papers and discussions on the use of DDT as an insecticide. D. L. Van Dine 
was elected president; T. H. Prison, vice president; and E. N. Cory, College Park, 
Md., secretary-treasurer. 

Extension Institute on Post-war Programs. —The thirtieth annual extension 
conference of the Cooperative Extension Service, U. S. Department of Agriculture, 
was held in Washington, D. C., from January 4-b and dealt with the educational 
aspects of plans and policies of national farm, labor, business, welfare, and religious 
organizations in connection with winning the war and the transition and post-war 
periods, and the educational problems, plans, and programs for the post-war period. 
Following an address by Secretary of Agriculture Claude R. Wickard, read by 
Assistant Secretary Charles F. Brannan and entitled Agriculture During the War 
and After the War From the Standpoint of General Education and Citizen Under¬ 
standing, a report made by the committee on post-war agricultural policy of the 
Association of Land-Grant Colleges and Universities, noted on page 459 of this 
issue, was discussed by its chairman. Assistant Director Noble Clark of the 
Wisconsin Experiment Station. Papers and addresses followed by representatives 
of many other organizations and groups, including the Committee for Economic 
Development, the U. S. Chamber of Commerce, the Congress of Industrial Organi¬ 
zations, the American Federation of Labor, the Railway Labor Executives' Asso¬ 
ciation, the National Planning Association, the Producers' Council of Manufacturers 
of Building Products, the Federal Council of Churches of Christ, the National 
Catholic Welfare Conference, the National Cooperative Council, the Farmers' 
Educational and Cooperative Union, the American Farm Bureau Federation, the 
Cooperative League of the U. S. A., the National Grange, the National Cooperative 
Milk Producers' Federation, the American Institute of Cooperation, the State 
Department, the U. S. D. A. Bureau of Agricultural Economics and Extension 
Service, the Federal Office of Education, the National Education Association, the 
American Vocational Association, the extension services of the Pennsylvania State 
College and Ohio State University, the Committee on Education of the U. S. House 
of Representatives, the American Council of Education, and others. 


☆ U. S. Government Printing Office: 1945—624540 
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RECENT WORK IN AGRICULTURAL SCIENCE* 


AGRICULTURAL AND BIOLOGICAL CHEMISTRY 

The use of the mixogram in evaluating quality in soft wheat varieties, V. H. 
Morris, C. E. Bode, and H. K. Heizer. (U. S. D. A. coop. Ohio Expt. Sta.). 
{Cereal Ghent., 21 {1944), No. 1, pp. 49-57, Ulus. 2). —A procedure found satisfac¬ 
tory for obtaining recording mixer curves from soft wheat flours for characterizing 
variety samples over the entire range in flour strength found among samples grown 
in the eastern soft wheat area is described. A single-figure score obtained by meas¬ 
uring the area under the flour mixer curve for a mixing time of 7 min. is suggested 
as a general expression of strength due to gluten quality and quantity. 

In a test of 29 varieties representing a wide range in quality, ranking according 
to mixer curve area was consistent with what is known regarding the relative 
quality of the varieties. High correlation coefficients between the measured areas 
and the results of such other quality tests as 20-gm. flour viscosity and cookie and 
bread baking were obtained. Since varietal quality characteristics as expressed in 
mixer curves are modified greatly by environment, comparative evaluation of soft 
wheat varieties by such curves can be made only on samples grown under uniform 
conditions. 

Sifted wheat meal mixograms for selecting soft wheat varieties, C. A. Lamb. 
(Ohio Expt. Sta.). {Cereal Chem., 21 {1944), No. 1, pp. 57-64, Ulus. 2). —The 
authors developed teclinics for preparing sifted wheat meal from soft wheats, and 
for ‘making sifted wheat meal mixer curves. The meal required to be finely 
ground and the temperature at which tlie mixograms are made had to be controlled 
carefully. Wheat was tempered to approximately 16 percent before grinding. The 
area under the wheat meal mixer curve (6 min.), adopted as the quality measure, 
was found highly correlated with flour mixer curve area and with other quality 
tests, such 20-gm. flour viscosity. The test is simple and rapid and can be satisfac¬ 
torily carried out with 125 gm. of wheat. 

Results reported include data from the P'ederal uniform soft wheat nursery com¬ 
posites (30 varieties, 2 seasons) and from Ohio wheat breeding nurseries (25 
strains, 5 locations, 2 seasons). 

Varietal, station, and seasonal effects upon some properties of mixograms 
made from hard red spring wheat flours by various mixing methods, R. H. 

Harris, L. D. Stbriti', and M. Elledge. (N. Dak. Expt. Sta.). {Cereal Chm>, 


^ The publications abstracted in these columns arc seldom available for distribution by the Office 
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material issued by them. Microfilms and photostatic copies, the latter legible without magnifying 
equipment, may be purchased from the Library, U. S. Department of Agriculture, Washington 25, 
D. C. Rates and other details are explained in a previous issue (£. S. R., 87, p. 324). 
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21 (1944), No. 1, pp, 38-48, Ulus. 3). —Dough development stage, range of dough 
stability, and curve height showed significant differences among eight varieties 
grown at four locations in 1942. There were highly significant differences between 
mixing methods. For six varieties grown at four stations for 2 yr., significant 
differences between years were found only for curve height. In this series, very 
significant differences were found between varieties for dough development stage and 
range of stability. Varietal mixing characteristics were reasonably consistent for 
the two crop years. Throughout the experiments reported, station differences in 
dough development stage and curve height were highly significant. Mixer tracings 
obtained from blends of gluten and starch showed that varietal differentiation in 
mixing properties is related to the gluten and not to the starch component. Fer¬ 
mentation did not change the relations between corresponding mixing properties. 
Doughs having a long development stage tended to have a greater range of sta¬ 
bility. Several of the wheats examined differed significantly in curve properties 
from varieties that have been accepted as satisfactory by the milling industry. 

Factors which influence the physical properties of dough.—VI, Effect of 
cysteine and some other substances on mixogram patterns, C. O. Swanson and 
A. C. Andrews. (Kans. Expt. Sta.). (Cereal Cheni. 21 (1944), No. 2, pp. 140- 
149, Ulus. 4). —Continuing this series (E.S.R., 92, p. 168), cysteine decreased the time 
required to reach minimum mobility, while a commercial brand of sodium dioctyl- 
sulfosuccinate had the opposite effect. By suitable quantities of these reagents, the 
time factor may be adjusted. Other substances containing thiol groups, such as 
hydrogen sulfide, ethyl mercaptan, and isopropyl mercaptan, influenced the mixer 
pattern in a manner similar to that in which cysteine acted. This is believed to 
indicate that the thiol group in cysteine is the main cause of its action on dough. 

Sodium chloride has a stiffening effect on the dough, an action which persisted 
in the presence of cysteine. This stiffening effect was much reduced by increasing 
the water by 1.5 cc. for each 0.35 gm. of sodium chloride added. 

Neither cysteine nor sodium dioctylsulfosuccinate, in the quantities used, had 
any deleterious effects on loaf volumt or texture. 

The effect of some wetting and reducing agents on the mixing time and on 
the quality of bread, C. O. Swanson and J. A. Johnson. (Kans. Expt. Sta.). 
(Cereal Chein., 21 (1944), No. 3, pp. 222-232, Ulus. 2). —The results obtained with 
an MPB (malt-phosphate-bromate) formula were different from those obtained 
with a richer formula, showing that the constitutents in the formulas had an in¬ 
fluence on the action of the agents used. Sodium lauryl sulfate showed effects less 
desirable than those of sodium dioctylsulfosuccinate. With the MPB formula, 
sodium dioctlysulfosuccinate made the dough of Tenmarq bucky, whereas Chiefkan 
became puttylike. Cysteine with the MPB formula and with a greatly reduced 
mixing time produced doughs with very good handling properties and improved 
bread for Tenmarq. With Chiefkan, cysteine made the doughs soft and produced no 
improvement in the bread. The effects of boiled yeast extract and H 2 S-saturated 
water were similar to those from cysteine. Potassium bromate, used only with the 
rich fonnula, had small or inconsequential effects. Increasing quantities of potas¬ 
sium bromate did not correct the harmful effects of the larger amounts of cysteine 
on Chiefkan. 

The proportions in which these various agents were used proved critical. When 
beneficial results were obtained with small amounts, larger quantities often produced 
harmful effects. Superior results were obtained by using the mixing time which 
coincided with the point of minimum mobility as affected by the various agents 
added. The results for this optimum mixing time were consistently better than for 
the constant mixing time as established by the checks. 

In general, Tenmarq was more favorably responsive to these treatments than 
Chiefkan. No treatments made the characteristics of Chiefkan similar to those of 
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an untreated Tenmarq. Making the mixing time of Tenmarq shorter was beneficial, 
while shorter mixing time for Chiefkan had deleterious effects. Increasing the mix¬ 
ing time of Chiefkan produced a slight improvement in the bread. 

The inhibitory effect of a protamine from wheat flour on the fermentation 
of wheat mashes, A. K. Balls and T. H. Harris. (U. S. D. A.). (Cereal Chem., 
21 (1944), No. 1, pp. 74-79) .—An the fermentation of whole-wheat meal, a fermenta¬ 
tion inhibitor found in wheat appears to be either neutralized or in some manner 
destroyed by other substances that must occur in the bran. In the fermentation of 
granular flour, the toxic substance was found to be present and active. It may be 
destroyed by proteolysis or by pressure cooking, or partly destroyed by heating to 
100° C. for 1 hr., but it is very little affected by a cooking temperature of 80° 
for 1 hr. 

Effects on flour doughs of extracts from unfermented and fermented wheat 
germ, R. Stern (Ceneal Chem., 21 (1944), No. 2, pp. 81-97). —The distribution of 
soluble and protein thiol groups in heated and unheated extracts from unfermented 
and fermented wheat germ was investigated. 

The soluble thiol groups were found to be the cause of the injurious effect of 
wheat germ extract on dough. Fermentation of wheat germ decreased its content 
of soluble and protein thiol groups. Extracts from unfermented wheat germ, 
added to unsalted dough, caused serious gluten disintegration on washing. Dough 
fermentation increased the gluten disintegration in the blank doughs as well as in 
those containing germ extracts. There was a decrease of soluble nitrogen in doughs 
containing extracts from unfermented germ. Dough fermentation decreased the 
cystine content in the gluten, but thiol groups did not significantly affect it. 

Aging of flour and maturing of dough is assumed to be connected with the oxi¬ 
dation of the thiol groups of germ particles contained in the flour. This oxidation 
in stored flour and fermenting dough is attributed to dehydrogenases. Their pres¬ 
ence in wheat germ is demonstrated. 

Flour blends and the question of complementary effects, K. F. Finney and 
M. A. Barmore. (Kans. Expt. Sta. coop. U. S. D. A. and State expt. stas.). 
(Cereal Chem., 21 (1944), No. 1, pp. 65-74, Ulus. 4). —Flours of one hard spring and 
five hard winter varieties having widely different properties and varying in protein 
content from 14.6 to 15.7 percent were blended in various proportions with (1) a low- 
protein, good-quality soft red winter wheat flour; (2) a medium-protein, poor-quality 
bard red winter flour; and (3) a medium-protein, good-quality, hard red winter flour. 
The individual flours and their blends were baked into bread and the results compared. 

The loaf volumes and bread color scores gave no evidence of complementary effects. 
Both qualities were found to be directly proportional to the amount of each flour in 
the blend. The grain scores likewise indicated no complementary effects, allowance 
being made for the type of grain normally found in bread from high-protcin flours. 
Complementary effects appeared to be due largely to the methods used in the baking 
test. In the work reported herein, the ab.sorptlons, mixing times, bromate levels, etc., 
are held to have been such that the potentialities of each variety were probably suffi¬ 
ciently expressed. Under such conditions there is considered to be probably less 
opportunity for complementary effects than there would otherwise be. It is believed, 
therefore, that the carrying power of a flour is a function of protein quality and 
quantity, and can be measured by the loaf volume obtained with the rich, highly 
bromated, milk-containing formula. 

The sulfhydryl groups of wheat flour, H. S. Myers and E. B. Working 
(Cereal Chem., 21 (1944), No. 1, pp. 32-37, Ulus. 7).—-The authors found no indica¬ 
tions of the presence of either reactive or unreactive thiol groups in the gluten 
proteins. There appeared to be no free thiol groups in the soluble protein fraction of 
flour, but there were definite indications of the presence of unreactive thiol groups 
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which were liberated on denaturation of these soluble proteins. The presence of free 
thiol groups in the liquid fraction, first demonstrated by Balls and Hale,' was 
confirmed. 

The action of oxidizing agents on sulfhydryl compounds in dough, J. C. Baker, 
H. K. Parker, and M. D. Mize {Cereal Chem., 21 {1944), No. 2, pp. 97-107). — 
In refined flours of widely varying strength, the thiol values per gram protein ranged 
from 0.73 to 1.22 mg. for aqueous extracts, from 0.12 to 0.22 mg. for hand-washed 
glutens, and from 0.05 to 0.13 mg. for purified glutens. No consistent relationship 
between the thiol content of the three flour fractions of various flours or between 
their thiol content and gluten strength was found. A large fraction of the thiol in 
the glutens could not be removed by repeated washings. Since added glutathione may 
be readily washed out, a considerable proportion of the thiol groups of flour is 
believed probably to be present in more complex cysteine combinations. These thiol 
compounds do not appear to be an integral part of the molecular structure of the 
gluten proteins, since the thiol content of the purified glutens varied widely. The 
thiol compounds probably are of many compositions and include glutathione, a fat- 
soluble sulfur-bearing compound, and other compounds of more complex structure 
more strongly absorbed by the flour proteins. 

Treatment of flour with chlorine and nitrogen trichloride, mixing doughs in oxygen 
or with sodium chlorite, fermenting doughs with or without bromate, and natural 
aging of flour lowered the thiol content of water extracts and glutens prepared there¬ 
from. The total decrease in thiol which resulted from the flour treatments was 
equivalent to approximately 100 p. p. rn. glutathione, a quantity which is sufficient to 
t»roduce marked effects in bread making. Changes in gluten strength did not parallel 
the reductions in thiol content due to oxidation. The effects of thiol compounds upon 
the baking properties of flour may be due to properties similar to the peptizing action 
of cysteine but of a much milder nature. 

Effect of hydrocyanic acid on the baking quality of flour, H. D. Young and 
E. G. Bayfield. (U. S. D. A. and Kans. Expt. Sta.). {Cereal Chem., 21 {1944), 
N^o. 2, pp. 149-154, Ulus. 4). —Hydrocyanic acid when used as a flour fumigant pro¬ 
duced an appreciable and detrimental influence upon the bread baking quality. This 
effect disappeared, however, after thorough aeration of the flour. Ginger cake made 
from freshly fumigated flour was free of fumigant. 

Rapid estimation of peroxidase in vegetable extracts—an index of blanching 
adequacy for frozen vegetables, M. P. Masure and H. Campbell. (U. S. D. A.). 
{Fruit Prod. Jour, and Arner. Food Mfr., 23 {1944), No. 12, pp. 369-374, 383, Ulus. 
1). —The method, described in detail as to procedure and reagents, is based upon a 
periodic measurement of the rate of color development in a guaiacol-hydrogen per¬ 
oxide substrate under the catalytic influence of the enzyme present in the tissue 
extract. Values obtained by the method on extracts of asparagus, snap beans, soy- 
l)cans, corn, parsnips, peas, cabbage, spinach, and tomatoes showed definite correlation 
with degree of blanching and quality retention in stored vegetables preserved by 
freezing. The method, modified to dispense with the blender for preparing the tissue 
extract and with a colorimeter for measuring the color development, provided a 
simpler semiquantitative test for plant use. Thus modified the method was sufficiently 
accurate to give good correlation witli quality retention in a number of frozen vege¬ 
tables. It is considered satisfactory for determining adequacy of blanching and 
predicting the probable storage life of frozen vegetables. 

Effect of Seitz filtration upon pH, H. B. Webb, O. J. Irish and V. I. Lyday 
{Jour. Bact., 48 {1944), No. 4, pp. 429-437, Ulus. 4). —Washings from Seitz filters 
became more alkaline; it is not possible to say from these findings that the alkalinity 


1 Cereal Chem., 17 (1940), No. 2, pp. 243-245. 
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was due to the presence of Mg compounds alone. The titration curves of filtrates and 
the filter pads themselves indicated the presence of a weak base or a buffer substance 
with a basic pH. It is recommended that standards of processing be established which 
will insure the manufacture of filter pads more nearly neutral in reaction. 

Zur methodik der bestimmung von gesamtvitamin C [A method for the 
determination of total vitamin C], E. Gunther (Biochem, Ztschr., 314 (1943), 
No. 5-0, pp. 277-284, Ulus. 2) . —In this method the reduction of dehydroascorbic acid 
is accomplished with nascent hydrogen as evolved in the process of electrolysis. 
The simple apparatus described and illustrated consists of a clay cell of 8 cm. 
height and 25 cc. capacity set within a beaker of similar height; 10 cc. of the 
extract to be analyzed is placed within the cell, and outside within the beaker 2- 
percent metaphosphoric acid is added to the same depth as the extract. A platinum 
wire serving as the cathode is immersed in the extract within the cell and two long, 
thin strips of platinum as anodes are immersed in the metaphosphoric acid in the 
beaker. The electrodes are sealed into glass tubes which are partly filled with 
mercury through which contact is made with the wire leads from a storage battery 
of 4-6-v. potential. A 10-min. period of electrolysis wiA this voltage and a current 
of 7 ma. was found satisfactory. An 8-v. potential was less desirable because it 
caused foaming. If the glass tube holding the electrodes are inserted in a large 
cork or rubber stopper, the ensemble may be readily moved from cell to cell; and 
if several electrode sets are connected in parallel a large number of reductions can 
be carried out simultaneously. Following the reduction, total ascorbic acid in the 
extract is determined by titration with 0.001 n 2,6-dichlorophenoIindophenol solution. 

Extracts of the several vegetables analyzed were prepared by grinding 10 gjm. 
of the finely cut material in a mortar for 10 min. with 5 gm. of pure fine sand and 
10 cc. of 1-percent HCl. From this material, transferred to a centrifuge tube with 
one washing of 10 cc. of 2-percent metaphosphoric acid, the solid material was re¬ 
moved by centrifuging for 3 min. at 3,000 r. p. m. The supernatant liquid was 
transferred to a 100-cc. graduated flask, with two washings of 20 cc. of 2-percent 
metaphosphoric acid, and made up to volume with metaphosphoric acid; 10 cc. of 
this extract, corresponding to 1 gm. of substance, was used for ascorbic acid deter¬ 
mination. Direct titration without reduction gave a measure of the reduced ascorbic 
acid, while titration after reduction gave a measure of the total ascorbic acid. 
The use of hydrochloric acid in preparing the extract destroyed any enzymes 
present and broke down any protein-ascorbic acid complexes in the material. Elimi¬ 
nation of the hydrochloric acid, therefore, and extraction with metaphosphoric acid 
only, gave an extract which upon titration showed only the amount of free ascorbic 
acid present in the substance. 

A color reaction of ascorbic acid with nicotinamide and nicotinic acid, T. H. 

Milhorat (Soc. Expt. Biol, and Med. Proc., 55 (1944), No. 1, p. 52).—A mixture 
of ascorbic acid and nicotinamide, when moistened with water and stirred into a 
thick paste, produced a canary yellow color which was best observed when the test 
was carried out on a spot plate. Nicotinic acid gave a similar color reaction with 
ascorbic acid, although the reaction proceeded more slowly. 

A color reaction of ascorbic acid with derivatives of pyridine, piperidine, 
quinoline, and isoquinoline, A. T. Milhorat (Soc. Expt. Biol, and Med. Proc., 
55 (1944), No. 1, pp. 52-55, Ulus. 2). —This investigation showed that many pyridine 
derivatives other than nicotinamide and nicotinic acid reacted with ascorbic acid 
to give a yellow color. While the reaction could be observed in solution, the simplest 
and most satisfactory method was to moisten the mixture on a spot plate and stir 
it into a paste. Among the large number of substances tested, there were many 
which gave no color reaction. In general, the color reaction occurred with com¬ 
pounds in which the alpha-carbon of the pyridine ring was not occupied by a 
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radical other than the methyl group. These conditions also held with the piperi¬ 
dines, quinolines, and isoquinolines investigated. The effect on the reaction of 
radicals attached to the nitrogen atom and the influence of neutralization of the 
carboxyl group in the alpha position are discussed. 

The isolation of nicotinic acid from milk and its role as an essential growth 
factor for Acetobacter suboxydans, J. V. Karabtnos and D. M. Dicken (Arch. 
Biochem., 4 (1944), No. 2, pp. 211-215, iUus. 1). —Methyl nicotinate mercuric chloride 
was prepared from a crude biotin concentrate from milk containing 0.3-0.5 percent 
nicotinic acid by a process involving esterification with acidic methanol, following 
which the crude ester was neutralized, taken up in ethyl acetate, freed of solvent in 
vacuo, and then dissolved in chloroform. This solution was further purified by 
passing it through a column of Decalso for removal of the biotin, according to the 
method of Melville et al. (E. S. R., 87, p. 625). The chloroform eluate was con¬ 
centrated in vacuo, the residue distilled at 0.1-mm. pressure, and the distillate ex¬ 
tracted with three successive portions of 2-percent hydrochloric acid. The extracts, 
when adjusted to pH 6.5 and treated with a 10-percent solution of potassium mer¬ 
curic chloride, yielded upon standing fine white needles of the methyl nicotinate 
mercuric chloride; these were separated by filtration and recrystallized from metha¬ 
nol. A mixed melting point of (189°-190® C.) of this compound with the one 
synthesized from nicotinic acid showed no depression. Nicotinic acid was obtained 
from the isolated compound by successive treatments with sodium hydroxide, copper 
acetate, and hydrogen sulfide; the filtrate obtained after filtering off the copper 
sulfide was concentrated to dryness in vacuo and the residue sublimed at 0.1 mm. to 
give a sublimate which when mixed with an authentic sample of nicotinic acid gave 
no depression of the melting point. The assay procedure used to determine the 
activity of the biotin concentrates employed was based on the growth response of 
A. suboxydans to nicotinic acid in the simplified basal medium of Underkofler et al. 
(E. S. R., 89, p. 185). 

‘‘Since the growth was proportional to the amount of nicotinic acid present, the 
nicotinic acid content of the sample was calculated by comparison with the growth 
obtained in a standard. The accurate portion of the standard curve ranged from 
0.25y to 3.0y of nicotinic acid. Nicotinic acid and the amide were equally effective 
in stimulating the growth of A. suboxydans.'' 

A method for the estimation of nicotinamide methochloride in urine, R. A. 
CouLSON, P. Ellinger, and M. Holden (Biochem. Jour., 38 (1944), No, 2, pp. 
150-154, Ulus. 2). —Nicotinamide methochloride, a metabolite of nicotinamide and 
nonfluorescent until treated with alkali and transferred to isobutanol, was estimated 
in urine by a method which involved adsorption on Decalso, elution with KCl, and 
conversion to the fluorescent form. The fluorescence produced was compared with 
that of standards similarly treated. 

Quenching effect of electrolytes on the fluorescence intensity of riboflavin 
and thiochrome, P. Ellinger and M. Holden (Biochem. Jour., 38 (1944), No. 2, 
pp. 147-150, Ulus. 1). —In aqueous solution considerable quenching effect on riboflavin 
fluorescence was observed with ferrous and ferric .salts and, among the anions, with 
halides, cyanide, thiocyanide, sulfite, and nitrite. With an aqueous solution of thio¬ 
chrome considerable quenching occurred only with halides, nitrite, ferricyanide, 
lactate, ammonium salts, and iron salts; the fluorides and iodides had a much 
higher quenching effect than chlorides and bromides. The quenching effect in iso¬ 
butanol solutions was influenced by the absolute and relative solubilities of the 
quenching compounds in water and isobutanol. In saturated isobutanol solution it 
was higher for most substances than in aqueous solution. Maximum fluorescence 
was exhibited by riboflavin in the pH range 5.9--7.7 and by thiochrome at the alka¬ 
line end of the range examined (pH 11). 
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Thiamine determination by the fungus-growth method and its comparison 
with other methods, K. C. Hamner, W. S. Stewart, and G. Matrone. (U. S. 
D. A.). {Food Res.i 8 (1943), No. 6, pp. 444-452). —The method described involves 
measurement of the growth of the fungus Phycomyccs blakesleeanus, as determined 
from the weight of the mycelial mat developed, on a thiamine-free basal medium 
supplemented with an acid-aqueous extract of the sample. Growth response at sev¬ 
eral levels is compared with that obtained with thiamine supplements in increments 
of from 0.1-0.6 pg. Details of procedure are given for adapting this method to 
the routine analysis of many samples. Results obtained by this method in the 
analysis of various samples of potatoes, peas, spinach, cole slaw, carrots, lima 
beans, and green beans agreed very well with those obtained by the thicKhrome 
method. With meats, however, the former method gave considerably higher results 
than the latter. A comparison of the fungus-growth and rat-curative (U. S. P. XI) 
methods, in more than a thousand determinations on samples of tomatoes and 
wheat, sliowed somewhat higher results (about 3.6 and 8.5 percent for tomatoes 
and wheat, respectively) by the fungus-growth method. This method gave con¬ 
sistent results with a low error on many samples of wheat. 

Modifications of A. O. A. C. chick method of vitamin D assay, R. J. Evans 
and J. L. St. John. (Wash. Expt. Sta.). (Jour. Assoc. Off. Agr. Chan., 27 
(1944), No. 2, pp. 283-289, Ulus. 2). —This is a reix>rt of a study to determine the 
relative value of ashing different portions of the tibias and the toes for the A. O. A. C. 
chick vitamin D assay method (E. S. R., 85, p. 5). The results obtained showed that 
the middle toe of the chick, extracted with alcohol and ether, can be satisfactorily 
used to replace the tibia for ashing, and that the unextracted toe can be used equally 
well. The toes are slightly more sensitive than the tibias, and the procedure is also 
much more rapid and makes unnecessary the sacrifice of the chick at the conclusion of 
the assay. Tlie percentage of asli in the distal cartilage was found to give the most 
sensitive response to added levels of Vitamin D, while the percentage of ash in the 
sliaft gave the least. At 3 weeks of age the proximal cartilage showed no increase in 
percentage of ash resulting from increased vitamin 1.) in the diet. 

Optics of the electron microscope, J. M. Kuehne (Tex. Acad. Sci. Proc. and 
Trans., 27 (1943), pp. .39-40). —An abstract. 

AGRICULTURAL METEOROLOGY 

General meteorology, H. R. Byers (Neiv York and London: McGraw-^lill Book 
Co., 1944, pp. 645-\-, Ulus. 300). —“The present need in meteorology seems to be for 
a general text embodying fundamentals as well as the modern developments in 
synoptic meteorology. More and more dynamic meteorology and synoptic meteor¬ 
ology lose their separate identities, and a general broad treatment of the subject 
becomes necessary. . . . This book is an attempt to meet this need.’' 

Elementos de meteorologia, E. Fontser^: (Barcelona: Editorial Gustavo Gili, 
1943, pp. 358+, Ulus. 183). 

Nitrogen in the biogeochemistry of the atmosphere, G. E. Hutchinson (Amer. 
Sci., 32 (1944), No. 3, pp. 178-195, Ulus. 1). —This review (5,8 references) considers 
the terrestrial distribution of N, juvenile N, inorganic fixation of N in the biosphere, 
biological fixation of N, bacteriological regulation of the composition of the atmo¬ 
sphere, and speculations on the evolution of the-N cycle. 

The diurnal variation of warm-frontal precipitation and thunderstorms, R. V. 
Dexter (Roy. Met. Soc. [London'], Quart. Jour., 70 (1944), No. 304, pp. 129-137, 
Ulus. 7). —It is known that warm-frontal precipitation areas increase at night and 
decrease during the day, also that warm-frontal thunderstorms tend to be more 
numerous at night than in the afternoon. The following explanation is offered: 
Since there is a direct relation between the amount of potential instability in the warm 
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air and the amount of precipitation subsequently produced as the air ascends the 
warm-frontal surface, the maximum should come when the maximum potential insta¬ 
bility is being realized. Maximum potential instability is developed in the warm air 
in contact with the ground in late afternoon but is realized only after lifting, so that 
the time of maximum rainfall is postponed for 6-10 hr., occurring in late evening 
or early morning. This maximum reaches the edge of the precipitation area 8 or 
more hours after development of the instability, thus increasing the width of the 
area in the late night and early morning hours. The development of cyclonic curva¬ 
ture, which accompanies realization of the potential instability in the ascending cur¬ 
rent, may also be a contributing factor. Because latent instability is associated with 
potential instability, since if the latter is present the former may develop tlirough 
lifting, the maximum number of warm-frontal thunderstorms likewise occurs in late 
evening or early morning, 6-10 hr. after maximum potential instability has developed. 

Subtropical rainshowers from stable cloud forms, R. H. Simpson (Amer. Met. 
Soc. Bid., 25 (1944), No. 9, p. 367). —Brief report on a case at Miami, Fla. 

Hurricanes: Their nature and history, particularly those of the West Indies 
and the southern coasts of the United States, I. R. Tannehill (Princeton, N. 
Princeton Univ. Press; London: Ox{ford Univ. Press, 1944, 5. ed., pp. 269-{-, Ulus. 
121). —With improved communications and more helpful observations, “hurricane 
forecasting has made better progress in the last few years than in any equal period 
since wireless first brought weather reports from ships at sea. This progress is 
shown in the accounts of recent hurricanes.” This edition of the book previously 
noted (E. S. R., 79, p. 584) records about 1,000 tropical storms covering 4.5 cen¬ 
turies—a rich field for the worker who believes that there are cycles or patterns in 
the irregular but unceasing march of these storms which can be related to casual 
factors outside the storm field and the momentary drift of the atmosphere over 
tropical waters. 

A relationship between evaporation and temperature, J. A. Prescott (Roy. 
Soc. So. Austral. Trans., 67 (1943), pt. 1, pp. 1--6, Ulus. 3). —In the formulation of 
climatic indexes, various attempts have been made to develop factors in which the 
effect of evaporation in controlling the efficiency of rainfall is expressed as a function 
of temperature without taking atmospheric humidity into account. In this study, the 
relationship between mean monthly evaporation and mean monthly temperature for a 
range of Australian stations was found to be best expressed in terms of a difference 
in phase which is a function of distance from the ocean. The relationship between 
evaporation and phase-displaced temperature was satisfactorily expressed by an 
equation of the form E — a bT + cc^T', in which R is the monthly evaporation 
expressed in inches, T is the corresponding mtmthly phase-displaced temperature 
expressed in degrees Fahrenheit, and a, b, c, and d are constants. This equation was 
fitted to some 30 sets of records and some correlations were sought, but the records 
were not consistent enough to enable a general equation to be applied for all or part 
of southern Australia. 

The cottontail and the weather, H. C. Hanson. (Univ. Wis.). (IVis. Acad. 
Sci., Arts, and Letters, Trans., 35 (1943), pp. 91-97, Ulus. 1). —During the winter of 
1941-42, 100 cottontail rabbits were trapped in Wisconsin; the daily catch through 
this period showed fluctuations apparently corresponding with barometric pressures. 
On the basis of the limited evidence presented, it is suggested that there exists a pres¬ 
sure-activity rhythm in many species of small mammals. There are 14 references. 

On verification of weather forecasts, H. H. Clayton (Amer. Met. Soc. Bui., 
25 (1944), No. 9, p. 368). —A brief note on methodology, with references to a previous 
paper by the author (E. S. R., 87, p. 340) and to a recent one by Muller (E. S. R., 
91, p. 385). 

Monthly Weather Review, [August-September 1944] (Mo. Weather Rev. 
[U. S.], 72 (1944), Nos. 8, pp. 171-186, Ulus. 10; 9, pp. 187-204, ilkis. 16).—In addi- 
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tion to meteorological, climatological, solar radiation, and sunsppt data, No. 9 con¬ 
tains an article on The North Atlantic Hurricane of September 8-16, 1944, by H. C. 
Sumner (pp. 187-188). 


SOILS—FERTILIZERS 

The soil resources of Texas, W. T. Carter. (U. S. D. A. coop. Tex. Expt. 
Sta.). (Tex. Acad. Sci. Proc. and Trans., 27 (1943), pp. 187-204). —A presentation 
of the basis of soil classification and consideration of the extent and characteristics of 
the soil groups of Texas. 

Structure of Houston black clay as reflected by moisture equivalent data, 
N. L. Stoltenberg and C. W. Lauritzen. (U. S. D. A.). (Jour. Amer. Soc. 
Agron., 26 (1944), No. 11, pp. 922-927, Ulus. 1). —Data presented comprise results 
obtained from determinations of moisture equivalent made on samples of Houston 
black clay, consisting of natural clods and soil crushed to pass through 2- and 
().25-nim. sieve openings, and these results supplemented by density determinations on 
the samples following centrifuging. Relationship between the structure and stability 
of structure of Houston black clay and the moisture equivalent is discussed, and com¬ 
parisons are made between samples from a meadow and a cultivated field. The 
authors conclude that the moisture equivalent of Houston black clay is primarily 
dependent on the stnicture of the soil in its undisturbed state and the stability of that 
structure during the breaking up to pass a 2-mm. sieve. The meadow soil was found 
to be aggregated better, and the aggregates had a greater stability. The importance 
of the manner and degree of crushing of the soil prior to a moisture equivalent deter¬ 
mination is pointed out. 

Soil granulation and percolation rate as related to crops and manuring, W. A. 

Albrecht and J. Sosne. (Mo. Expt. Sta.). (Jour. Amer. Soc. Agron., 36 (1944), 
No. 8, pp. 646-648, Ulus. 1).—Soils investigated were taken from four experimental 
plats of Sanborn field at the Missouri Experiment Station. The following soil 
treatments, all since 1888, were studied: Wheat continuously; wheat with 6 tons 
manure per acre; corn; and corn with 6 tons manure per acre. Laboratory studies 
indicated in particular the effect of manure as organic matter by the greater granu¬ 
lation and increased infiltration resulting from this treatment. 

A greater stability of the granules was found as suggested by the nearly con¬ 
stant rate at which water percolated through a shallow soil layer for a limited 
time in contrast to its decreasing rate of percolation with time for the unmanured 
soils. The results point to the less commonly recognized differences within the soils 
themselves that will modify their behavior in relation to rainfall and running water. 
They point particularly to the value of organic matter turned into the soil as it may 
be responsible for these differencees, not readily recognizable by casual observation. 

Lysimeter experiments.—VI, The effects of cropping and fertilization on the 
losses of nitrogen from the soil, J. A. Bizzbxl ([Neiv y^ork] Cornell Sta. Mem. 
256 (1944), pp. 14). —This publication provides additional data (E. S. R., 90, p. 
591) on the losses of nitrogen from the soil resulting from the application of rela¬ 
tively large quantities in such .soluble form as nitrates or farm manure^ Detailed 
records of losses are presented. Two experiments are reported with Dunkirk silty 
clay loam, using different cropping and fertilization. In one experiment, timothy 
was grown continuously, with the nitrogen applied as sodium nitrate, while in the 
second experiment corn, oats, and timothy were grown in a 4-yr. rotation, with farm 
manure applied to the corn and ammonium nitrate to the timothy. 

Lysimeter drainage when a continuous timothy crop was used contained only very 
small amounts of nitrogen, regardless of quantities of sodium nitrate applied. 
Drainage when the rotation crops were used was higher in nitrogen, but the maxi¬ 
mum quantity was not considered excessive. With continuous timothy crops, the 
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nitrogen content o£ the soil at the end of the experiment was approximately the 
same as at the beginning, regardless of the amount of sodiuni nitrate applied. The 
soil under rotation crops, which received 677 lb. per acre of nitrogen in the form 
of farm manure, gained 618 lb. of nitrogen. 

The largest applications of nitrogen to the soil were followed by removals of 
nitrogen in excess of that contained in the crops taken off. With continuous timothy 
crops, an annual application of 124 lb. per acre of nitrogen resulted in an annual 
loss of 11 lb. per acre of nitrogen. An annual application of 110 lb. per acre of 
nitrogen in the corn-oats-timothy rotation was accompanied by annual loss of 38 lb. 
of nitrogen. Losses of nitrogen from Dunkirk silty clay loam are not likely to be 
excessive even when comparatively large quantities of soluble nitrogen are used as 
a fertilizer. 

Influence of phosphorus and potassium on symbiotic nitrogen fixation, J. L. 

Roberts and F. R. Olson. (Ind. Expt. Sta.). {Jour. Amcr. Soc. Agron., 36 
{1944), No. 8, pp. 637-645). —Soils from long-established soil-fertility experimental 
plots were investigated to determine the role of P and K in symbiotic fixation. The 
following soil types were investigated under field or greenhouse conditions: Brook- 
ston silt loam; Bedford silt loam; Crosby silt loam; Plainfield sand; and Clermont 
silt loam. 

Nitrogen content of several experimental plots studied, on which a rotation includ¬ 
ing legumes was used, was higher with phosphatic and potassic fertilizers than where 
no fertilizers were applied, in spite of greater removal of nitrogen by crops from 
fertilized plots. In so.me cases, the nitrogen gain due to use of phosphorus and 
potassium was as much as 40 lb. of nitrogen per acre per year. Use of phosphorus 
and potassium on corn and wheat at one location caused an increase in the number 
of nodules and percentage of nitrogen content of soybeans and lespedcza grown 
in subsequent years. In greenhouse experiments fertilization of soybeans, alfalfa, 
and alsike clover increased nitrogen fixation by as much as 30 percent in some cases. 

Soybeans deficient in phosphorus were found to be relatively lower in i)ercentage 
nitrogen content and to contain a somewhat higher concentration of soluble nitrogen 
than normal plapts. Soybeans deficient in potassium were relatively higher in 
percentage nitrogen and contained a lower concentration of soluble nitrogen than 
normal plants. 

The contributions made by sugar-cane roots to soil organic matter: With 
particular reference to Trinidad and Barbados, F. Hardy {Trop. Agr. [Trinid<id], 
21 {1944), No. 11, pp. 203-209). —Data from Trinidad and Barbados from weights 
of root residues contained in soil cores show that the contribution which these 
residues make to the supply of soil organic matter is small, being arotmd 3,500 lb. 
per acre 6-in. of soil, or 0.20 percent of soil weight. By contrast, cane trash con¬ 
tributes considerably greater quantities of organic matter of the order of 20,000 lb. 
per acre, or 1.14 percent of soil weight. 

Foliar diagnosis and plant nutrition in fertilizer placement experiments, W. 

Thomas, W. B. Mack, and E. M. Rahn. (Pa. Expt. Sta.). {Jour. Amer. Soc. 
Agrofi., 36 {1944), No. 11, pp. 889-902, Ulus. 4). —Allegheny sweet corn was grown 
on Hagerstown silty clay loam under 400 lb. per acre of a 4--16-4 fertilizer (except 
where the fertilizer was applied in solution where relatively soluble material was 
used). Methods of placement compared were: No fertilizer; fertilizer plowed 
down in bands at the bottom of a 7-in. furrow; fertilizer in solution form in the 
row with the seed; and fertilizer in a single continuous band along one side of the 
row, 3 in. from the row and 3 in. deep. The method of foliar diagnosis was ap¬ 
plied to the examination of the nutrition with respect to fertilizer conditions under 
the above treatments. Highest yield of unhusked ears was obtained by plowing 
down the fertilizer in a band at the bottom of the furrow at a depth of 7 in., fol- 
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lowed in order of yields by the plot receiving the fertilizer in solution form in the 
row, and then by the plot to which the fertilizer was applied in a single band beside 
the row at a depth of 3 in. Relationships of the data of leaf composition to the 
yields obtained under the different methods of placement are adequately expressed 
by means of foliar diagnosis indices which are defined. 

The use of acidifying materials on calcareous soils, D. W. Thorne. (Utah 
Expt. Sta.). Uour, Amer. Soc. Agron,, 36 (1944), No. 10, pp. 815-828, Ulus. 2). — 
Field, greenhouse, and laboratory experiments are reported on the influence of acidi¬ 
fying treatments on yield and chemical composition of plants growing on various 
calcareous soils. In a field experiment on Taylorsville silty clay loam, which con¬ 
tains 5“^ percent lime, the yields of wheat, potatoes, and sugar beets were not in¬ 
creased by sulfur, sulfur and manure compost, or phosphoric acid over the yields 
of comparable nonacidified treatments. In a 12-yr. study on Millville loam, which 
contains over 40 percent lime, sulfur and rock phosphate added to manure did not 
result in better yields than manure treatments alone. In greenhouse studies, the 
yields of alfalfa, barley, and corn growing on three different calcareous soils were 
not significantly increased by acidifying treatments, including two rates of sulfur, 
sulfuric acid, and phosphoric acid, over yields obtained from comparable treat¬ 
ments that were not acidifying. Irrigation water acidified to pH 3.0 by sulfuric 
acid decreased the yield of alfalfa. In a greenhouse test with two calcareous soils 
and one noncalcareous soil, water acidified to pH 3.0 and to pH 5.0 with sulfuric 
acid had no significant effect on the yield or mineral content of tomato plants, but 
the treatments decreased the yield of alfalfa. 

Banded applications of sulfuric acid, dried manure, and treble superphosphate in 
various combinations showed no distinctive effects on calcareous soil compared with 
their effects on the noncalcareous soil in regard to yield, or to iron, manganese, or 
calcium contents of tomato plants. Alfalfa following the tomatoes was significantly 
decreased in yield by acidified irrigation waters. Phosphate content of alfalfa was 
significantly increased by the banded treatment combination of manure, sulfuric acid, 
and concentrated superphosphate. Water-soluble calcium determinations gave more 
consistent values in relation to the effects of sulfur and sulfuric acid treatments than 
did pH. Phosphoric acid decreased the pH of some soils but did not increase the 
calcium solubility. Farm manure treatments did not result in changes in either pH 
or soluble calcium in soils. TJie acidifying treatment showed no relationship to 
phosphorus soluble in a pH 5 acetate buffered solution. 

The author concludes from the results of this study and other reported investiga¬ 
tions on the use of acidifying materials on calcareous soils that there is insufficient 
evidence to date to warrant any widespread recommendation of such treatments for 
benefiting plant nutrition and growth. The value of acidifying agents in preventing 
phosphate reversion in calcareous soils has not been studied extensively enough to 
warrant conclusions. 

Lime for health, G. G. Pohlman and C. R. Orton (West Virginia Sta. Cir. 
WS 21 (1944) y pp. [5], Ulus. 2). —This popular leaflet presents information on the 
importance, need, kind, and effect of lime on crop yields and quality. 

Inspection of commercial fertilizers, T. O. Smith and H. A. Davis (New 
Hampshire Sta. Bui. 353 (1944)^ pp. 7+).—The chemical analyses of 36 brands 
of fertilizer and fertilizer materials collected during the year ended June 1944 are 
tabulated. 

Analyses of commercial fertilizers, manures, and agricultural lime, 1943, C. S. 

Cathcart (New Jersey Stas. Insp. Ser. 13 (1944), pp. 31). —Statistical data, includ¬ 
ing analyses, are presented on commercial fertilizers, fertilizer materials, and 
agricultural lime sold in New Jersey. 

Commercial fertilizers in 1943-44, G. S. Fraps and T. L. Ogier Sta. 

Bui. 662 (1944), PP. 28). —This bulletin presents statistics regarding fertilizers sold 
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in Texas, information regarding the fertilizer law, and analyses of samples of the 
fertilizers sold. 

Report on inspection of commercial fertilizers and agricultural lime products 
for 1944, L. S. Walker and E. F. Boyce (Vermont Sta, Bui 516 (1944), pp. 12 ).— 
A statistical summary of fertilizer sales as required by the Vermont fertilizer law. 
In addition to commercial fertilizers and lime products, the analyses cover animal 
manures. Several suggestions are given for the guidance of purchasers. 

AGRICULTURAL BOTANY 

Thomas Jefferson: His interest in plant life as revealed in his writings, I, 
E. H. Fulling (Bui Torrey Bot. Club, 71 (1944), No. 6, pp. 563-598). —With bib¬ 
liographic footnotes. 

The botanical collections of Wilhelm N. Suksdorf, 1850-1932, W. A. Weber 
(Wash. State Coi Res. Studies, 12 (1944), No. 2, pp. 51-121, Ulus. 2).—The collec¬ 
tions (now the property of the State College of Washington) and studies of Suksdorf 
covering a period of over 50 yr. were made on the varied vegetation of the Columbia 
Gorge and the rugged Cascade Range, particularly in the region around Mt. Adams, 
at a time when the region was practically undisturbed; he was therefore able to 
discover for the first time many mosses, fungi, ferns, and flowering plants previously 
unknown to science. The author presents a brief biographical sketch of Suksdorf 
and a study of his collections and work, including the itinerary of all his botanical 
excursions (1872-1932), the botanical entities based on his collections, a gazetteer 
of the localities visited, and a list of source material. 

The importance of plants, W. J. Robbins (Science, 100 (1944), No. 2603, pp. 
440-443). —An address by the vice president and chairman for 1943 of the Section 
for Botanical Sciences, American Association for the Advancement of Science 
(September 1944), considering plants as the basis of life and their recreational 
value and economic importance. 

[Abstracts of papers presented before the general, physiological, and sys¬ 
tematic sections of the Botanical Society of America] (Arner. Jour. Bot., 31 
(1944), No. 8, pp. ls-7s, 8s-14s). —:Included are papers—in part from State experi¬ 
ment stations—by various authors on the following subjects: Tissue culture studies in 
Tropaeolum, Lupinus, tobacco, and sunflower, rooting excised embryos by micro- 
grafting, and grafting monocotyledons; advances of the forest in Iowa, and vege¬ 
tation types determined by aerial photographs; cross-pollination sterility in pines, 
foreign-pollen behavior in Datura pistils, abnormalities in interspecific hybrid em¬ 
bryos of Datura, gene action in corn leaf development, inheritance in sesame, and 
chimeras of Lycopersicon and Sanseveria; nature and developmental rate of noxious 
weeds in Kansas, cultivation effects on food reserves in field bindweed, and alligator 
weed (Altememthera) in Louisiana; antiquity of tobacco culture in the Southwest, 
and uncultivated food plants used by Ramah Navaho Indians; tetraploidy effects on 
Russian dandelion, analogous plant types of guayule and mariola and crosses between 
these species, and growth inhibitors in plant extracts and in guayule; germination 
inhibitor in cabbage seed coats, auxin (and precursor) extraction from green 
tissues, new growth substances and technics, mechanism of auxin action, and 
ascorbic acid in Douglas fir needles; Fe and Mn antagonistic in soil and solution 
cultures, and microincineration and mineral analysis of plant tissues; Oj evolution 
in chloroplast suspensions (after drying, freezing, and disintegration), quantum 
field of Oa production by chloroplast suspensions, and anaerobic Oa debt in plant 
tissues; electron microscope studies (on cellular plasts, cellulose particles, and 
colloidal C), phase difference microscopy for living protoplasm, and cell number 
in developing oats coieoptiles; growth rate and fruit size in cucurbits, root tip 
differentiation in timothy grass, surface tension in slime mold differentiation, endo- 
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Sperm regeneration in gymnosperms and angiosperms, shoot-root ratio and moisture 
relations, and redox systems and potentials v. tissue differentiation and development 
in vascular plants; Penicillium notatum metabolism; hyocyamine translocation in 
Datura; and fresh-water algae in Louisiana. 

[Reviews of recent advances in plant biochemistry] In Annual Review of 
Biochemistry, XIII, edited by J. M. Luck and J. H. C. Smith. Stmtford Univer¬ 
sity, Calif.: Ann, Rev., Inc., 1944, voL 13, pp. 575-704 ).—The following comprehen¬ 
sive reviews of research in the botanical field are included: Photoperiodism in 
Plants, with 112 references, by K. C. Hamner (pp. 575-590) (U. S. D. A.); Chloro- 
plast Pigments, with 158 references, by H. H. Strain (pp. 591-610) ; Mineral Nutri¬ 
tion of Plants, with 53 references, by 1". J. Richards (pp. 611-630) ; Growth- 
Regulating Substances in Plants, with 207 references, by J. van Overbeek (pp. 
631-666) ; and Biochemistry of Fungi, with 333 references, by E. L. Tatum (pp. 
667-704). 

[Abstracts and short papers] (Tex. Acad. Set. Proc. and Trans., 27 (1943), 
pp. 69, 81-91, 98-102, 114-116 ).—The following are included: Responses of the 
Avena Coleoptile to Mechanical Stimuli, by A. R. Schrank (p. 69); The Mesa 
Region of Texas—An Ecological Study, by B. C. Tharp (pp. 81-91) ; Photoperiodic 
“Induction” and “After-Effects,” by V. A. Greulach (pp. 98-99) ; The Colloidal 
Complex as a Factor in Plant Nutrition, by H. E. Hampton (pp. 100-102) (Tex. A. 
and M. Col.); and Fungus Slide Cultures—New Methods, by M. B. Morrow and M. 
Germaine Rachaner (pp. 114-116). 

[Abstracts of theses] (Iowa State Col. Jour. Sci., 19 (1944), No. 1, pp. 11-14, 
32-34, 38-40 ).—The following are included: Effects of Carbon Dioxide and Oxy¬ 
gen on Absorption by Roots, by H. T. Chang; Pyruvate Dissimilation by Bacterial 
Enzyme Preparations, by G. Kalnitsky; and The Fermentative [Yeast] Production 
of Glycerol, by T. M. Lees. 

[Abstracts of dissertations] (Md. Univ. Off. Pub., 41 (1944), No. 6, pp. 15-18 ).— 
The following are included: Nucleolar Numbers and Attachments in Lilium, by 
W. J. Haney (pp. 15-16) ; Tetraploid Segregation in Antirrhinum majus L,, by 
T. M. Little (pp. 16-17) ; and PoIycot 3 dedony in the Cjciius Lycopersicon, by G. B. 
Reynard (pp. 17-18). 

Cornell University abstracts of theses, 1943 (Ithaca, N. Y.: Cornell Univ. Press, 
1944, pp. 321-322, 339-341, 345-346, 420-428 ).—The following are of botanical inter¬ 
est: Some Studies on Amino Acid Metabolism by the Genus Proteus, by K. E. 
Anderson (pp. 321-322) ; The Behavior of Streptococcus lactis at Low Tempera¬ 
tures, by H. B. Naylor (pp. 339-341) ; Some Studies on the Floral Anatomy and 
Morphology of the Saxifragaceae, by E. A. Palmatier (pp. 345-346) ; The Effect of 
Certain Ecological Factors on the Growth of the Radish (Raphanus sativus L.), by 
A. M. Mahrouki (pp. 420-425) ; and A Study of Factors Influencing Floral Initiation 
and Seedstalk Development in the Onion (Allium cepa Linn.), by G. W. Woodbury 
(pp. 426-428). 

[Abstracts of papers] (Va. Acad. .Sci. Proc., 1944, pp. 41, 42-43, 43 ).—The fol¬ 
lowing are included: Viability of Nodule Forming Bacteria on Inoculated Legumi¬ 
nous Seed as Affected by Storage, by F. S. Orcutt and A. L. Whitman ^Va. A. 
and M. Col.) ; Economic Aspects of Fasciation, by O. E. White; and Inheritance 
Studies With the Madagascar Periwinkle, by W. S. Flory, Jr. (Va. Expt. Sta.). 

Bacterial proteinase from waste asparagus butts, L. Kline, L. R. MacDon- 
NELL, and H. Lineweaver. (U. S. D. A.). (Indus, and Engin. Chem., 36 (1944), 
No. 12, pp. 1152-1158, Ulus. 8 ).—The press juice from waste asparagus butts and 
trimmings was found to have potentialities for use in industrial microbiological 
media. The authors describe the use of this juice for producing bacterial pro¬ 
teinase, reproducible yields of this enzyme being obtained on asparagus juice media 
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by controlling the pH and the concentrations of Ca, N, carbohydrate, and phosphate 
and by care in the culture technic employed. The culture filtrates containing the 
proteolytic enzymes were comparable to those obtained in commercial practice. 

A micro-glucide dish, R. Devignat {Jour. Bact., 48 {1944), No. 4, pp. 491-494, 
Ulus. 2). —Because of the difficulties in obtaining chemically pure products the author 
endeavored to develop a microtechnic for studying bacterial carbohydrate fermen¬ 
tation. By the method described and used on over 500 strains since 1941, there have 
not only been notable gains in incubator room and the saving of time in preparing 
the material, inoculating the bacteria, and reading the data, but also a practical 
constancy of results making possible the comparison of action on the different ma¬ 
terials employed. 

Screw-capped bacteriological culture tubes, S. F. Snieszko. (Maine Expt. 
Sta.). {Science, 100 {1944), No. 2602, pp. 425-426, Ulus. 1). —Suggested modifica¬ 
tions in a screw-capped test tube now on tlie market are described which are said to 
increase considerably its usefulness for bacteriological work. 

Ribonucleic acid and the gram stain, J. W. Bartholomew and W. W. Umbreit. 
(Wis. Expt. Sta.). {Jour. Bad. 48 {1944), No. 5, pp. 567-578, Ulus. 9). —Evidence 
is presented, from a technic using bile salts and ribonuclease, in support of the con¬ 
clusions that ribonucleic acid exists in the outer layer of gram-positive organisms 
and in combination with Mg and the cell protein is responsible for.the gram reaction 
therein. The apparent size difference between gram-positive and gram-negative 
forms of the same organism is due not to the precipitation of the gram reagents but 
to the visibility of the outer layer. The indications are that sulfhydryl groups are 
involved in the over-all gram reaction. 

The cause of variation in the relationship between titratable acidity and hydro¬ 
gen ion concentration among lactic acid bacteria, C. S. Pederson and J. V. Bagc. 
(N. Y. State Expt. Sta.). (Jotir. Bad., 48 {1944), No. 5, pp. 559-566, Ulus. 7).— 
I'he relationship between the final H-ion concentration and titratable acidity as 
produced by various lactic acid bacteria was found to depend not only on the buffer 
content of the medium but also on the proportional amount of the various acids— 
especially lactic and acetic—produced during fermentation. The proportional amount 
of lactic and acetic acids produced during fermentation depended not only on the 
series used but also on other factors—especially the type of sugar fermented. The final 
H-ion concentration produced during fermentation was not alone the limiting factor 
for fermentation. A higher H-ion concentration was attained when lactic acid was 
the primary acid formed than when a fairly large amount of acetic acid was 
produced. 

The identification of “Streptococcus lactis R’* as a strain of Streptococcus 
faecalis, I. C. Gunsalus, C. F. Niven, Jr., and J. M. Sherman. (Cornell Univ.). 
{Jour. Bad., 48 {1944), No. 5, p. 611). —On the basis of physiological, nutritive, and 
serological and characteristics, 5*. laciis R was identified as an enterococcus, spe¬ 
cifically 5. faecalis. 

Die serologische Differenzierung von Streptokokken [The serological dif¬ 
ferentiation of streptococci], W. Kaufmann {Zentbl. Bakt. [etc.], 2. Abt., 106 
{1944), No. 12-15, pp. 287-201). —It is concluded on that basis of experimental re¬ 
sults that the group differentiation of streptococci by this method must be considered 
as practically applicable. There are 32 references. 

Diversion of the lactic acid fermentation with oxidized substrate, I. C. 
Gunsalus and J. J. R. Campbell. (Cornell Univ.). {Jour. Bad., 48 {1944), No. 
4, pp. 455-461, Ulus. 2) .—By use of an oxidized substrate and a shift during growtli 
to an alkaline pH, it was found possible to eliminate lactic acid as a fermentation 
product of certain homofermentative lactic acid bacteria; thus the lactic acid 
fermentation is not essential to the reactions yielding growth energy for these 
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organisms. The fermentation products of citric acid at pH 8.5 were 1 mole each 
of COa and formic acid and 2 moles of acetic acid. At an acid reaction, acetyl- 
methylcarbinol was formed and lactic acid became an important product of citric acid 
fermentation. These changes were accompanied by an increase in COa paralleling 
the increase in lactic acid plus acetylmethylcarbinol; a corresponding decrease in 
the yield of formic and acetic acids occurred. Cell suspensions harvested from a 
citrate-containing medium yielded approximately the same products as growing 
cultures; with resting cells, however, pyruvic acid accumulated at an alkaline 
leaction. The findings indicate the presence of several enzymes similar to those in 
other types of organisms. 

Studies on cellulose fermentation.—I, The culture and physiology of an 
anaerobic cellulose-digesting bacterium, R. E. Hungate (Jour. Bact., 48 (1944), 
No. 5, pp. 499-513, Ulus, 2). — Closiridium cellohioparus n. sp. isolated from the ru¬ 
men of cattle differed from other bacteria of the group in being easily isolated and 
in growing well on both glucose and cellulose. No tendency toward loss of cellulose- 
digesting capacity during 4 yr. of pure culture was noted. The growth require¬ 
ments were satisfied by an inorganic medium with added biotin and a carbohydrate. 
A variety^ of sugars were decomposed. The fermentation products were acetic, 
formic, and lactic acids, ethyl alcohol, CDs, and H; other products—amounting to 
30 percent of the substrate—were not identified. Cellobio.se was the chief digestion 
product of cellulose; no glucose was formed. 

Starch hydrolysis and fermentation by the yeast Endomycopsis fibuliger, 
L. J. WicKERHAM, L. 11. Lockw(X)d, O. G. Petttjohn, and G. E. Ward. (U. S. 
D. A.). (Jour. Bact., 48 (1944), No. 4, pp. 413-427, Ulus, 1). —Under certain con¬ 
ditions this yeast was found to be a potent diastatic agent; the ratio of a- to /8-dia¬ 
stase was high. Two groups of IL fibuliger, aggregating 20 strains, were studied, 
and the detailed results are discussed. The use of Endomycop.ns cultures for hydro¬ 
lysis of starch in the biityleiie glycol fermentation gave total yields of butylene, 
glycol, ethyl alcohol, and acety lmethylcarbinol equivalent to the yields obtained with 
malt-saccharified mashes. The amount of alcohol produced in mashes saccharified 
by Endomycopsis, however, was greater than that produced in malt-saccharified 
mashes. This is believed to be the first demonstration of an extra-cellular amylase 
system in a member of the Kndomycetaccae (sensu Stelling-Dekker) or related 
imperfect yeasts. 

Factors which influence the growth of heat-treated bacteria.—II, Further 
studies on media, ¥. E. Nelson. (Kans. Expt. Sta.). (Jou>r. Bact., 48 (1944), 
No. 4, pp. 473 477). —In this contribution (Fy S. R., 89, !•. 421), il is reporlcd that 
variation of the tryptone content, addition of tbioglycollic acid, and differences in 
time of addition of peptone in preparing the medium may inniience the numbers of 
certain nonsporulating bacteria which develop into countable colonies following 
sublethal heat treatment. The observed variations in colony counts of heat-treated 
bacteria may result from alterations in the physiocochemical character of the 
medium; a more reduced potential is considered favorable for initiating growth of 
heat-injured cells and thus for forming greater numbers of countable colonies. 

Influence of bacteriologic peptones on hydrogen sulfide, indol, and acetyl 
methyl carbinol production by Enterobacteriaceae, C. E. Georgi and M. E. Mc- 
Master. (Univ. Nebr.). (Soc. E.xpt. Biol, and Med. Proc., 55 (1944), No. 3, 
pp. 185-189, Ulus. 1). —Production of lUS by these bacteria varied greatly with the 
indicator ion used; Bi was superior as a detector to Fc or Pb. Occasionally the 
tryptophan content but rarely the guanidine configuration served as limiting factors 
in peptones used for differential bacterial tests. 

Serum albumin as a food for human tubercle bacilli, D. M. Powelson and 
J. R. McCarter. (Wis. Expt. Sta.). (Jour. Bact, 48 (1944), No. 4, pp. 479-481). 
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Dorset’s synthetic agar medium with human scrum albumin was shown to be com¬ 
parable in efficiency to Corper’s egg-yolk medium. Addition of serum albumin to a 
liquid medium would probably also allow growth of single cells of human tubercle 
bacilli. 

Antibiotic substances produced *by soil bacteria, J. C. Hoogerheide (Bot. Rev., 
10 (1944), No. 10, pp. 599-638). —“The isolation of Bacillus brevis by Dubos in 1939 
and the subsequent study of the active principles excreted by this species have opened 
a new field for discovery of new chemotherapeutic agents for human, animal, and 
possibly also for plant diseases.” Studies of such agents isolated from soil bacteria 
are reviewed (145 references), with special reference to gramicidin, tyrocidine, 
actinomycin A and B, actinomycetin, and streptothricin, as well as to various other 
antibiotics. It is believed that the important feature of such investigations lies in 
the fact that after chemical identification it becomes possible to prepare derivatives 
that may prove more active than the mother substances produced by the micro¬ 
organisms. Soil microbiology may thus “even become the basis on which chemo¬ 
therapy can develop from the almost complete empirical stage of today to a broad 
science of utmost importance tomorrow. Although very little attention so far has 
been paid to antibiotic substances against plant pathogens, including fungi, the broad 
principles outlined in this review are also adaptable for this group of pathogenic 
organisms.” 

Isolation of antibiotic substances from soil micro-organisms, with special 
reference to streptothricin and streptomycin, S. A. Waksman, E. Bugie, and 
A. ScHATZ. (N. J. Expt. Stas.)* (Mayo Found. Med. Ed. mid Res., Proc. Staff 
Mtgs. Mayo Clinic, 19 (1944), No. 23, pp. 537-548). —Production of streptothricin 
and streptomycin by certain actinomycetes was found greatly influenced by the 
composition of the medium and by conditions of growth. Tryptone or peptone and 
glucose favored their formation, the nitrogenous substance acting as a substrate 
from which the antibiotic is produced (established at least for streptothricin) and 
the carbohydrate apparently serving as a buffer to prevent rapid alkalinization of 
the medium. The two antibiotics are similar in chemical behavior and in many 
biologic properties. I'hey are stable against destruction by various organisms, sensi¬ 
tive to increasing acidity and to glucose in the medium, and are both resistant to 
high temperatures. They act on various gram-positive and gram-negative bacteria, 
but differ in the fact that streptothricin is more active against certain bacteria within 
each group—e. g.. Bacillus mycoides and Mycobacterium tuberculosis in the first and 
Proteus vulgaris and Pseudomonas aeruginosa in the second. These substances are 
characterized by limited toxicity to animals and by high activity in vivo against 
various gram-positive and gram-negative bacteria. 

Some growth patterns of bacteria in cylinder plate tests for promoting and 
inhibiting substances, P. R. Burkholder (Amer. Jour. Bot, 31 (1944), No. 9, 
pp. 555-558, Ulus. 15). —Preliminary observations are reported on different types 
of centric growth patterns obtained in agar plates of bacteria and yeast when various 
solutions were supplied in test cylinders, including antibiotics from molds and 
lichens, an inorganic poison, vitamins, and amino acids. By controlling the compo¬ 
sition of the nutrient agar and adding appropriate mixtures of known substances to 
the cups, it was possible to simulate some of the phenomena observed with crude 
solutions obtained from antibiotic mold cultures and lichens. 

Chaetomin, a new antibiotic substance produced by Chaetomium cochliodes, 
I. IL (N. J. Expt. Stas.). (Jour. Bact, 48 (1944), No. 5, pp. 527-536, Ulus. 1). 

T. Formation and properties, S. A. Waksman and E. Bugie (pp. 527-530.)—When 
grown on suitable media this ascomycetous fungus isolated from the soil produced 
an antibiotic substance—designated chaetomin—^which proved active principally 
against gram-positive bacteria. 
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II. Isolation and concentration, W. B. Geiger, J. E. Conn, and S. A. Waksman 
(pp. 531-536).—Chaetomin—found both in the culture filtrate and in the mycelium, 
but in much larger amounts in the latter—was extracted from the filtrate by ethyl 
acetate and from the mycelium by acetone; it was repurified by washing with 
NaHCOs and Na«C08 and further purified by treating with petroleum ether and by 
chromatographic absorption. Chaetomin contains N and S, but differs greatly in 
biological activity from gliotoxin and penicillin; although similar in some ways to 
tyrothricin, it also differs considerably from this substance. It is largely active 
against gram-positive bacteria, having little if any effect on gram-negatives. Prepa¬ 
rations having 500 million or more Staphylococcus aureus units have been obtained. 

Antibacterial substances in organs of higher plants, E. H. Lucas and R. W. 
Lewis. (Mich. State Col.). (Science, 100 (1944), No. 2609, pp. 597-599).—This 
search—by methods described—concerned particularly (1) the root systems of plants 
and (2) those plants mentioned in the folklore of numerous countries as beneficial 
in cases of bacterial infection; the results reported in this preliminary account show 
that some higher plants do contain antibacterial principles at certain stages of their 
development. Thus a wide field is opening for exploration. It is believed that the 
problems to be encountered will be of a general biological nature rather than confined 
to the interrelations between bacteria and higher plants, and “it is not illogical to sus¬ 
pect that the resistance of some plants to disease is due to the presence in the host cells 
of distinct chemical substances which are antibiotic to specific pathogens. The de¬ 
velopment of antifungal principles, similar in their action to the antibacterial sub¬ 
stances, is not outside the realm of possibility.*’ 

Allicin, the antibacterial principle of Allium sativum.—I, Isolation, physical 
properties, and antibacterial action, C. J. Cavallito and J. H. Bailey (Jour. 
Amcr. Chem. Soc., 66 (1944), No. 11, pp. 1950-1951). —A new type of antibacterial 
was isolated from the cloves of garlic; this substance—name “allicin”—is a color¬ 
less oil, approximately 2.5 percent soluble in water, and relatively unstable. Its 
antibacterial action was demonstrated against gram-positive and gram-negative 
bacteria. 

Myxomycetes of the San Francisco region, R. and J. Prati' (Amcr. Jour. Bot., 
31 (1944), No. 9, pp. 559-561). —This list of slime molds represents the species 
and varieties found since December 1942 on a number of excursions to likely hunt¬ 
ing grounds during appropriate seasons of the year—all within 20 miles of San 
Francisco. ' ‘ \ 

Zoosporogenesis in the resistant sporangia of Allomyces arbusculus, W. R. 
Hatch. (Wash. State Col. et al.). (Mycologia, 36 (1944), No. 6, pp. 650-663, 
Ulus. 2). —Zoosporogenesis in resistant sporangia is not normally initiated until 
the latter have been dried and/or placed in fresh water or nutrient solution. The 
number of zoospores per resistant sporangium is about four times as great as that 
of 9 gametes produced in the 9 gametangium—a structure of approximately the 
same volume. The volume at cleavage of zoospores from a resistant sporangium 
is about a fourth as great as that when swarming and as that of 9 gametes at 
cleavage. 

Life cycles and phylogeny in the higher fungi, H. S. Jackson (Roy. Soc. 
Canada Trans., 3. ser., 38 (1944), Sect. V, pp. 1-32, Ulus. 5). —An address, with 
over three pages of references. 

A cultural and cytological investigation of a two-spored Basidiomycete, 
Aleurodiscus canadensis n. sp., A. J. Skolko (Canad. Jour. Res., 22 (1944), No. 
5, Sect. C, pp. 251-271, Ulus. 45). —A detailed study of the morphology, cytology, 
genetics, and life cycle of this new fungus species described from branches of white 
spruce (Picea canadensis). 

Representatives of the Mesophelliaceae in North America, S. M. Zeli-er. 
(Oreg. Expt. Sta.). (Mycologia, 36 (1944), No. 6, pp. 627-637, Ulus. 6). —Includes 
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the new family Mesophelliaceae (suborder Lycoperdineae), two species of Abstoma 
(1 new), and the new genus Radiigera with three new species, identification keys 
are provided. 

Structure and taxonomy of Taenioma» including a discussion on the phylogeny 
of the Ceramiales, G. F. Papenfuss. (Univ. Calif.). {Madrono, 7 (1944), No. 
7, pp. 193-214, Him. 18). —The author places this genus in the algal family 
Delesseriaceae of the Ceramiales. There are 45 references. 

Notes on the algal genus Taenioma, C. K. Tseng (Madrono, 7 (1944), No. 7, 
pp. 215-226, Ulus. 7). —A general historical, morphological, taxonomic, and distribu¬ 
tional survey of the genus. 

Flowering plants and ferns of Vilas County, Wisconsin, J. E. Potzgek. (Univ. 
Wis. et al.). (JVis. Acad. Set., Arts, and Letters, Trans., 35 (1943), pp. 139-145). 
—Though not considered exhaustive, the list is believed to represent the most com¬ 
mon plants in the immediate vicinity of Trout Lake and could form the nucleus for 
additional systematic collections in this large county of northern Wisconsin. 

Plantas curativas de Mexico: Propiedades medicinales de las mas conocidas 
plantas de Mexico, su aplicacion correcta y eficaz [Curative plants of Mexico: 
Medicinal properties of the better-known plants of Mexico, their correct appli¬ 
cation and efficacy], L. G. Cabrera (Mexico: Ediciones Ciceron, 1943, 2. ed., pp. 
299, Him. 133). —A manual. 

Nomina conservanda proposals for ten genera of trees and shrubs, E. L. 

Little, Jr. (U. S. D. A.). (Madrono, 7 (1944), No. 8, pp. 240-251).—The 10 
genera are Cedrus, Abies, Coccoloba, Rhacorna, Condalia, Frernonfia, Pilocereus, 
Cep halo cereus, Bucida, and Halesia. 

Endemism in Crepis, E. B. Babcock. (Univ. Calif.). (Calif. Acad. Sci. Proc., 
4. scr., 25 (1944), No. 11, pp. 269-289, Hlus. 4). 

A new cliff-rose from Arizona, T. H. Kearney. (U. .S. D. A.). (Madrono, 
7 (1943), No. 1, pp. 15-18). — Cotvemia subiniegra n. sp. is described and comi>ared 
with other members of the genus. 

Two types of broad-leaf Erodium in California, K*. A. Wagnon and H. H. 
Biswell. (Univ. Calif, and U. S. D. A.). (Madrono, 7 (1943), No. 4, pp. 118- 
125, Hlus. 3). —Since the growth habits of the two types (E. hotrys and E. botrys 
f. montanum) differ considerably and often have a pronounced effect on the length 
of time the green forage is available for livestock and on the total bulk of feed pro¬ 
duced, it is economically important to be able to differentiate between them; this the 
authors do by means of descriptions, illustrations, and a key, with general discussion. 

Forestiera in southern and southwestern Texas, V. L. Cory. (Tex. Expt. 
Sta.). (Madrono, 7 (1944), No. 8, pp. 252-255). — F. texana n. sp. and F. texana 
palmcri n. var. (small trees) are described. 

A monograph of the North American species of Fritillaria, D. E. Beetle, 
(Univ. Calif.). (Madrono, 7 (1944), No. 5, pp. 133-159, Hlus. 4). —The cytology, 
morphology, and taxonomy of this liliaceous genus arc considered, with key and 
descriptions for the species and 23 references. 

Gilia multiflora Nutt, and its nearest relatives, T. H. Kearney and R. H. 
Peebles. (U. S. D. A.). (Madrofw, 7 (1.943), No. 2, pp. 59-63). —A taxonomic 
study of this member of the phlox famil}^ in New Mexico and Arizona, with a key 
to the species and varieties found there. 

Nicotiana arentsii—a new, naturally occurring, amphidiploid species, T. H. 
Goodspeed. (Univ. Calif.). (Calif. Acad. Sci. Proc., 4. ser., 25 (1944), No. 12, 
pp. 291-305, Hlus. 6). —The new species is described from southeastern Peni, with 
comments on its morphology, distribution, and cytology. 

The “gousiektebossie”: A study of the morphology, physiology, and eradica¬ 
tion of Pachystigma pygmaeum (Schl.) Robyns, M. G. Mes and E. De Villiers 
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{Union So. Africa Dept. Agr. and Forestry Bui. 245 {1944), pp. 52-\-, Ulus. ii).— 
A comprehensive study presenting information on the external morphology, propa¬ 
gation, growth, anatomy, physiology, and eradication of this dicotyledonous woody 
peremiial, which is poisonous to cattle and sheep in South Africa. 

The story of Parthenium alpinum, G. J. G(X)dman. (Iowa State Col.). 
{Madrono, 7 {1943), No. 4, pp, 115-118). —A brief presentation of historical and 
taxonomic data. 

A new species of Phacelia from Saline Valley, California, L. Constance. 
(Univ. Calif.). {Madrono, 7 {1943), No. 2, pp. 56-59, Ulus. 1). —Tlie annual or 
biennial herb P. amabilis n. sp. is described. 

Notes on nomenclature in Pinaceae, E. L. Little, Jr. (U. S. D. A.). 
{Amer. Jour. Dot., 31 {1944), No. 9, pp. 587-596). —In checking the nomenclature 
of the forest trees of the United States with the latest International Rules of 
Botanical Nomenclature, various notes on the nomenclature of species of the pine 
family were recorded. No new names or new combinations are said to be needed 
in this family, .but changes in names in use, in authors, and in citation of earlier 
places of publication are made. 

Vigethia, a new genus of Compositae based on Wyethia mexicana Watson, 

W. A. Webeil (Wash. State Col.). {Madrofw, 7 {1943), No. 4, pp. 97-100, 
Ulus. 2). 

Micromonospora in relation to some Wisconsin lakes and lake populations, 

A, R. CoLMER and E. McCoy. (Univ. Wis.). {Wis. Acad. Sci, Arts, and Letters, 
Trans., 35 {1943), pp, 187-220 Ulus. 3). —'Uiis is a report of a survey of 12 lakes 
of the State, together with an intensive study of 1 lake, in connection with this 
group of micro-organisms. No association was detected between Micromonospora 
and growing water plants or phytoplankton; an occurrence of a pulse in the bac¬ 
terial count of open water due to an algal bloom is discussed. 

Over five hundred reasons for abandoning the cross-inoculation groups of 
the legumes, J. K. Wilson. (Cornell Univ.). {Soil Sci., 58 {1944), No. 1, pp. 
61 - 69 ).— Sterilized seed was used to grow plants which w^ere exposed during their 
growth to bacterial isolates from the nodules of various leguminous plants. Tlie 
isolates employed were known to symbiose with the plant from which they were 
obtained, and they comprised 125 stock cultures. The criterion for placing a plant 
in any cross-inoculation group was the presence of nodules on the roots of the 
plants. Results indicated that the projected boundaries around the 22 proposed 
cross-inoculation groups which have been built up during the last 56 yr. overlap 
so much that it appears impossible to assign a plant to one group or to have an 
organism that wais specific for a group. This statement is justified by over 500 
recorded cases in which plants could be assigned to more than one group. The 
author suggests, therefore, that each of these cases constitutes a reason for abandon¬ 
ing the cross-inoculation groups. 

Isolation and study of cultures of Chinese vetch nodule bacteria, H. Gaw 

{Jour. Bact., 48 {1944) , No. 4, pp 483-489)i)n the basis of nodule production 
on vetch the eight cultures studied are placed in the vetch group of Rhizohiuni 
legurninosarum. Though the culture characters were fairly uniform, considerable 
variation was noted as to physiological reactions among the strains. There w^as, 
however, no indication of the cultures falling into distinct groups, the variations 
being irregular and with no observable correlations. 

Note on the root-nodule bacteria of Astragalus sinicus L., H. K. Chen and 
M. K. Shu {Soil Sci., 58 {1944), No. 4, pp. 297-292).-This study forms the 
counterpart of that by Bushnell and Sarles (E. S. R., 79, p. 29), in which bacteria 
isolated from Astragalus spp. were tested on plants of known cross-inoculation 
groups. The results agreed in that root-nodule bacteria of Astragalus did not 
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produce nodules on other legume genera, nor did bacteria from other sources (except 
Desmodium heterophyllum) form nodules on Astragalus. Since it is known that 
bacteria of the cowpea group often infect plants of different groups, the nodulation 
oi A. sinicus by D. heterophyllum bacteria is not believed to invalidate the conclusion 
that Astragalus and its root-nodule bacteria must be considered a select cross- 
inoculation group. 

Effects of snowbrush on the growth of Sierra gooseberry, C. R. Quick. 
(U. S. D. A.). {Jour. Forestry, 42 {1944), No. 11, pp. 827-822, Ulus. 2).—Root 
tubercles closely resembling those of the legume-nodule bacteria were observed on 
seven species of Ceanothus in the sugar pine forest of the Sierra Nevada and on 
one species at Berkeley, Calif. Seedlings of the snowbrush (C. cordulatus) and 
of the Sierra gooseberry {Rihes roezli) were grown in mixed cultures and alone in 
forest soil—both natural and autoclaved—with half of each lot of soil inoculated 
with an infusion of freshly macerated tubercles collected from the roots of snow- 
brush growing in the mountains. The association of the two plants proved defi¬ 
nitely favorable to the gooseberry but detrimental to the snowbrush, and addition 
of the infusion significantly improved the quality of the autoclaved soil for growth 
of the snowbrush seedlings but did not improve the fertility of the natural forest 
soil. In another soil test in which the two species had been grown in pure cultures, 
there was a higher survival of gooseberry seedlings in the cans in which snowbrush 
had been grown than in those that had been used for gooseberries. An understanding 
of this relationship, in which snowbrush appears to act as a nurse plant for the 
Sierra gooseberry, is important for the blister rust control program in this area, 
where R. roezli is the chief species that must be suppressed to protect sugar pine. 

Effects* of fluorescein and Photosensin on growth of red kidney beans, 
R. K. ZucK. (U. S. D. A.). {Bot. Gaz., 106 {1944), No. 1, pp. 124-129).—Rtd 
kidney beans were grown in pure quartz sand with nutrient solution to which were 
added in separate series Photosensin and its constituents—fluorescein, iron sulfate, 
sodium bicarbonate, and copper sulfate. There were no pronounced visible differ¬ 
ences among the living plants, and the dry-weight differences were small; plants 
receiving the small amount of CuSQ* weighed the most. Fluorescein apparently 
does not stimulate growth of this plant. The so-called stunting effect hitherto 
ascribed to the high concentrations of fluorescein is shown to be actual killing by the 
extensive amounts of NaHCOa used to keep the fluorescein in solution. 

Development of resistance to pyrithiamine in yeast and some observations 
on its nature, D. W. Woolley {Soc. Expt. Biol, and Med. Proc., 55 {1944), No. 
2, pp. 179-180). —A strain of Endomyces verncdis obtained by growing the yeast in 
media containing pyrithiamine was not affected in growth by concentrations 25 
times greater than that required to inhibit the parent strain half-maximally. The 
new strain still required thiamine or its pyrimidine portion as a growth factor. In 
the absence of thiamine, pyrithiamine was 50 percent as active as the vitamine for 
growth of the variant. When grown in low concentrations of pyrithiamine and in 
the absence of thiamine, the new strain converted half of the pyrithiamine to the 
pyrimidine portion of thiamine. 

Relationship of iron nutrition to the synthesis of vitamins by Torulopsis utilis, 

J. C. Lewis. (U. S. D. A.). {Arch. Biochem., 4 {1944), No. 2, pp. 217-228 ).— 
Among 10 growth factors of the vitamin B complex studied, the synthesis of 9 by 
r. utilis was significantly affected by its Fe nutrition. Fe deficiency was accom¬ 
panied by increased rates of synthesis per gram of yeast for thiamine, riboflavin, 
niacin, pyridoxine, and pyridoxine isotels, and by decreased rates for biotin, inositol, 
/>-aminoben2oic acid, and Norit eluate factor isotels. Grown in the presence of a 
concentration of Fe sufficient to cause a limited repression of growth, the yeast 
gave increased synthesis rates for riboflavin and Norit eluate factor isotels and 
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decreased rates for biotin and inositol; no effects on pantothenic acid synthesis were 
demonstrated. Responses were of differing magnitudes; a very striking effect was 
observed with />-aminobenzoic acid, its synthesis amounting to about 3y per gram 
of Fe-deficient yeast as compared with about 60y per gram under an adequate supply 
of Fe. It is concluded that studies of mineral nutrition offer considerable promise 
in the search for factors influencing the microbiological syntheses of vitamins. 
There are 29 references. 

Vitamin K in unicellular photosynthesizing organisms, H. Dam (Amer. Jour. 
Bot., 31 {1944), No. 8, pp. 492-493). —The green alga Chlorella vulgaris was found 
to have a vitamin K activity corresponding to 6 jig. of menadione per gram of dry 
weight. The vitamin K activity of four photosynthesizing bacteria tested was about 
0.4 to 1 expressed in the same terms. Menadione stopped photosynthesis after 24 
hr. when a substantial amount was left in contact with Chlorella; dicumarol had no 
effect on photosynthesis or growth under the experimental conditions. 

Function of plant vacuoles, S. R. Bose {Nature [London], 154 {1944), No. 
3911, pp. 488-489). —In a preliminary note, the author presents evidence from two 
sources that pinkish vacuoles are receptacles of enzymes, viz, by synthesis and phas- 
molysis experiments in some fungi. 

The relation of embryo axis weights to heterosis, J. Shafer, Jr. (Cornell 

Univ.). {Amer. Jour. Bot., 31 {1944), No. 8, pp. 503-506, Ulus. 2). —The correla¬ 
tion of embryo axis weights with final dry weight or with entire embryo weights 
of corn was not found to be close. Some hybrids showed heterosis in spite of 
having embryo axes no heavier than those of their parents, and some grew at a 
much faster rate than either parent. The dry weights of corn plants as determined 
in mid-July, appeared to be rather closely correlated with final dry weights. 

A study of conditions that affect the germination of Scirpus seeds, D. Isely 
([A^^ze; York] Cornell Sta. Mem. 257 {1944), pp. 28, Ulus. 1). —On the basis of 
experimentation with seeds of 14 species of Scirpus germinated in water at labora¬ 
tory temperatures and without increased illumination, it was found that seed lots 
previously stored in water at 2®-4® C. gave variable germination, depending on the 
species; good results were obtained with small-fruited species, but not with forms 
having large achenes. Seeds previously stratified at low temperature in peat moss, 
sphagnum, and moist sand gave somewhat better results but essentially similar to 
those stored in water. Seed lots stored dry at room temperature or at 2®-4®, or 
in water at room temperature, failed to germinate. Those germinated under in¬ 
creased illumination (750-w. lamp) and temperatures of 30®-32® behaved as follows: 
Nearly all species gave fair to excellent germination after storage in water at 2^-4® ; 
seeds stratified at low temperature in peat moss, sphagnum, and moist sand likewise 
gave germination as good as, or sometimes better than, those previously stored in 
water; seeds stored dry and in water at room temperature exhibited sporadic germi¬ 
nation. 

An increase of either illumination or temperature over laboratory conditions did 
not appear effective in materially raising the germination, as compared with the 
combined stimulatory effect. Seeds germinated in darkness, regardless of other 
conditions, gave very unfavorable results. Seeds frozen in ice over a long period 
of time showed a better seedling production than did those stored in water. Increase 
of oxygen in the germinating medium did not improve germination. Use of HaSO* 
or mechanical scarification to aid germination proved unsatisfactory. Drying before 
or after low-temperature storage in water did not seem to affect germinative ability. 
Many species appeared to have an extended period of viability. Excised embryos of 
seeds 6 mo. after harvest were incapable of growth. Stratification at low tempera¬ 
ture furnished the most favorable conditions for afterripening of the embryos. Seeds 
thus stratified and not germinating failed to do so because of a second inhibitory 
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factor, possibly the mechanical resistance of the pericarp; exposure to increased 
light and temperature appeared to aid in overcoming this factor. 

Growth of Corallorhiza maculata, D. T. MacDougal and H. S. Reed. (Univ. 
Calif, et al.). (Science, 100 (1944), No. 2606, pp. 525-526, Ulus. 1). —A note on 
studies of the unbranched scapes of this orchid, affording an opportunity to observe 
some growth phenomena “not readily discernible in other plants.’* 

Selenium accumulation by corn as influenced by plant extracts, S. F. Trelease 
and A. A. Di Somma (Amer. Jour. Bot., 21 (1944), No. 9, pp. 544-550, Ulus. 5).^ 
Seedlings grown in sand cultures receiving continuously renewed nutrient solution 
absorbed and accumulated 5-14 times as much Se from organic compounds in a 
water extract of scleniferous Astragalus hisulcatus as from a NaaSeOs solution of 
equal Se concentration. A marked increase in the accumulation of Se from NaaSeOa 
was induced by adding extract of dried nonseleniferous string beans to the solution. 
Furthermore, an extract of nearly nonseleniferous A. hisulcatus greatly increased 
the accumulation of Se from NaaSeOs solution. The net effect of adding nonselenif¬ 
erous plant extract to a culture solution containing NaaSeOi was the result of 
two opposite influences, viz, the protective action against Se toxicity and the toxic 
effect of substances in the extract. Astragalus extract promoted Se accumulation 
by providing readily available organic Se compounds and by supplying nonselenif¬ 
erous constituents that increased the absorption of inorganic Se. An excess of 
nonseleniferous Astragalus extract reduced both the growth of corn plants and 
their accumulation of Se from organic compounds in the extract. Although the 
possibility of bacterial activity was not excluded, there was no evidence that thas 
played an important role in the results. 

Diurnal fluctuation in a physical property of leaf cuticle, G. E. Fogg 
(Nature [London], 154 (1944), No. 3912, p. 515, Ulus. 1). —Measurements at 
intervals over periods up to 26 hr. have shown the existence of distinct diurnal 
fluctuations in the magnitude of the advancing contact angle of water on the leaves 
of Brassica sinapsis and Triticum vulgare. The contact angle of water on wilted 
or turgid leave stretched uniformly was found in this study not to differ appreciably 
from that on similar unstretched leaves. It is thus deemed unlikely that the observed 
changes in surface properties of the cuticle can be due simply to alteration in the 
closeness of packing of hydrophilic or hydrophobic units produced by expansion or 
contraction from turgor changes. Variation in the extent of water imbibition of 
the cuticle is possibly more important in determining the magnitude of contact 
angle. 

Diurnal variations of sugars in the leaves of rice, P. K. Sen, J. K. Choudhury, 
and E. A. R. Banerjee (Calcutta Univ. Jour. Dept. Sci., n. ser., 1 (1944), No. 4, 
pp. 1-24, Ulus. 8). —Early morning, noon, and evening variations in the sugar 
content of the successive leaves on the main shoot were determined at three growth 
stages of the rice plant; some data on water content and leaf area were also ascer¬ 
tained. Sucrose constituted the major sugar in the leaves, and the diurnal variations 
were due mainly to this constituent. Reducing sugar was present in only small 
proportions, though it showed a significant rise during the day. The amounts of 
sugar accumulated between morning and noon and between noon and evening dif¬ 
fered but little. The assimilatory rate appeared to fall with time, but to rise 
somewhat about the flowering stage. The morning values for sucrose content of 
the leaves increased with time, the minimum being at the early stage of active 
tillering. 

Alkaloid accumulation in reciprocal grafts of Daturii stramonium with tobacco 
and tomato, S. M. Peacock, Jr., D. B. Leyerle, and R. F. Dawson. (Univ. 
Mo. et al). (Amer. Jour. Bot., 31 (1944), No. 8, pp. 463-466). —In this study 
of the accumulation of mydriatic alkaloids, pupillary dilations were obtained with 
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appropriate extracts of tobacco and tomato scions grown on Datura stocks; scions 
of Datura did not, as a rule, yield extracts possessing mydriatic activity. Datura 
scions grown on tobacco roots contained appreciable amounts of nicotine; for this 
reason the presence of atropinelike alkaloids in these scions could not be readily 
established. A large-scale extraction of Datura scions grown on tomato roots failed 
to yield even traces of alkaloids; a similar extraction of tomato scions grown on 
Datura roots yielded 0.12 percent of the dry weight as a crude alkaloid complex from 
which pure hyoscyamine was isolated. Alkaloids were detected in the sap bled 
from stumps of decapitated Datura plants. On the basis of these and other data, 
it is concluded that alkaloid synthesis in D. stramonium is confined principally to the 
root system of the intact plant. 

Physical activities and respiration in slime molds, W. Seifkiz and F. Urbach 
{Growth, 8 {1944), No. 3, pp. 221-233, Ulus. 4). —A method of studying and 
measuring the rate of spreading of myxomycete {Physarum polycephalum) plas- 
modia is described by which normal spreading gave a straight line graph, indicating 
that this process goes out from one or a few localized centers. At very low O* 
tension all spreading or increase in area was inhibited, though streaming was not 
affected. Ethlene increased the rate of both growth and spreading in all concen¬ 
trations up to 85 percent. 

The importance of oxygen in the nutrient substrate for plants—organic acid, 

L. P. Pepkowitz, S. G. Gilbert, and J. W. Shive. (N. J. Expt. Stas.). {Soil 
Sci., 58 {1944), No. 4, pp. 295-303, Ulus. 4). —When oats plants were grown at 
varying Os tensions of nutrient substrates, with and without a N supply in the form 
of nitrates, the yields of total organic acids were invariably higher at low than at 
high Os levels and in the plus- than in the corresponding minus-nitrate substrates. 
The latter result can only be ascribed to the presence of the nitrate ion. The yield 
of malic acid was higher in the plus- than in the corresponding minus-nitrate cultures, 
but the Os levels of the substrate were without significant effect on its production in 
plants of the plus-nitrate cultures. The malic acid content of the minus-nitrate 
plants, however, was lower at the low tlian at the high Oa levels—a relationship 
directly opposite to that shown for all the other organic acids considered, including 
the unknown. Opcalic acid production depended largely on the presence of the nitrate 
ion and was inversely related to the Oa tension of the substrate. The carbonyl acids 
—determined as a group—were the only ones for which higher values were shown 
for minus- than for corresponding plus-nitrate plants. There are 20 references. 

The influence of some respiratory inhibitors and intermediates on growth and 
respiration of excised tomato roots, J. H. M. Henderson and J. F. Stauffer. 
(Univ. Wis.). {Amer. Jour. Bot., 31 {1944), No. 8, pp. 528-535, Ulus. TJie 
excised root tips were grown in a mineral nutrient solution containing sucrose and 
vitamins Bi, B«, and niacin; no growth occurred when fumarate, succinate, malate, 
pyruvate, citrate, or oxalacetate were substituted for sucrose. A series of substances 
proposed as respiratory intermediates were used in studying the rate of Oi uptake 
by young tomato roots; these substances—fumarate, malate, succinate, citrate, oxal¬ 
acetate, and pyruvate—produced the most consistent and accelerating rates of Oi 
uptake at 0.001 m concentration; oxalacetate and j)yruvate at 0.1 m inhibited the Os 
uptake strongly. Fumarate, malate, and succinate in combination tended to mainiain 
the respiratory rate and even to accelerate it slightly. A series of experiments was 
carried out with malonate, fluoride, azide, cyanide, and iodoacetate as enzyme inhibi¬ 
tors. The results indicated that there was no malonate-sensitive system in young 
tomato roots; the same was true for fluoride. There was an azide- and cyanidc- 
sensiti'^ity suggesting the cytochrome system. The findings very definitely indicated 
the presence of an iodoacetate-sensitive system. In general, it was impossible to 
restore the rate of Oi uptake of inhibited roots by adding a single intermediate or 
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a combination thereof. The data suggest that a modified Krebs “tricarboxylic acid 
cycle” may function in the respiration of intact tomato roots. 

Studies in the physiology of the onion plant, I, II (Ann. Appl. Biol, 30 (1943), 
No. 4, pp. 308-319, Ulus. 7; 31 (1944), No. 3, pp. 173-186, Him. 4).— 

I. An investigation of factors concerned in the flowering Cbolting^) of onions 
grown from sets and its prevention: Part 2, Effects of day length and temperature 
on onions grown from sets, and general discussion, O. V. S. Heath.—This completes 
the survey (E. S. R., 91, p. 288) of the effects of five factors on flowering behavior, 
bulbing, and ripening of onions grown from sets. Long days (16 hr.) throughout 
the second season inhibited inflorescence emergence irrespective of temperature 
within the range used. Conditions of day length and temperature in the second 
season favorable to bulbing proved inimical to flowering. Thus both long days and 
high temperature tend to encourage bulbing and prevent bolting; short days inhibit 
bulbing but allow bolting if the temperature is not too high. Late planting of sets 
in the field therefore reduces bolting. Leaf emergence ceased abruptly when bulbing 
began at high temperature, and even at low temperature few if any more leaves 
expanded. Seedlings appear to need a longer photoperiod for bulbing than plants 
grown from sets. A day length just adequate for bulbing at high temperature will 
not allow bulbing at low temperature, with the result that seedlings sown very late 
produce good bulbs at high temperature but may fail to bulb at low temperatures. 
High-temperature storage tends to produce distorted leaves; such plants show a 
high mortality. Heat storage also delays and restricts bulbing, which is reflected in 
the increased number of expanded leaves. Ripening is similarly delayed; this effect 
is not directly due to water loss during storage. 

II. Inflorescence initiation and development, and other changes in the internal 
morphology of onion sets, as influenced by temperature ami day length, O. V. S. 
Heath and P. B. Mathur.—The previously recorded effects on flowering of high and 
low temperatures were confirmed and further elucidated by data from dissections, 
which showed the changes at the growing point. Thus high temperature throughout 
the first season’s growth from seed to set exerted an aftereffect, preventing initiation 
of inflorescences the following spring. High temperature for the first 8 of the 22 
weeks’ storage period produced a similar aftereffect in delaying and greatly reducing 
inflorescence initiation; here there was no question of a size effect involved. High 
temperatures throughout the 22 weeks not only prevented such initiation during 
treatment, but also practically inhibited it subsequently; when given during the 
latter part of storage only, it at least delayed initiation. High temperature during 
growth from set to mature onion showed a direct effect in suppressing the emergence 
of inflorescences already initiated in the set.s, apart from the effect of bulbing. 
Inflorescences prevented from emerging were displaced by the axillary bud, which 
carried on the further development. Low temperature for the first 8 weeks of 
storage exerted an aftereffect in reducing the incidence of inflorescence initiation. 
Under cold storage for the whole 22 weeks or the last 8 weeks only, initiation v^as 
prevented during treatment, but whereas in the former case subsequent initiation 
was greatly reduced, in the latter a rapid initiation occurred on return of the sets 
to normal temperature. 

The effects of high- and low-storage temperatures on formation of new leaf 
initials were mainly direct; the only aftereffect was a tendency for sets from the 
treatments preventing leaf initiation to produce initials more rapidly on return to 
normal temperatures. Sets produced at low temperatures were prevented from 
forming leaf initials by continuous high-temperature storage and those produced at 
high temperature by continuous cold storage, suggesting some degree of acclimatiza¬ 
tion to low and high temperatures, respectively. It appears that the l’--2 leaf prim- 
erdia formed at normal temperature during mid-October to mid-March are initiated 
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mainly during the latter part of that period. The number of swollen bulb scales in 
an onion set was nearly constant at 3, irrespective of set size. Even the unswollen 
leaf initials varied little in number over a considerable range of set size, and there¬ 
fore the better yields given by large sets (if they do not bolt) must be due rather 
to large size of parts than to high number of leaf initials ready for emergence. The 
size effect on flowering is likewise not connected with number of leaf initials in the 
sets; it may be a matter of the number of emerged leaves in the previous season. 
There appears to be a minimum total number (12-14) of leaves which must be 
initiated before an inflorescence can be formed. 

Growth and development in range grasses. III, IV, C. E. Olmsted {Bot. Gets., 
105 (1943), No. 2, pp. 165-181, Ulus. 6; 106 (1944), No. 1, pp. 46-74, Ulus. 10). 

III. Photo periodic responses in the genus Bouteloua. —In this study of the 
series (E, S. R., 87, p. 353), lots of 100 plants each of side-oats grama, slender 
grama, Rothrock’s grama, hairy grama, black grama, and blue grama were grown 
continuously for 4.5-5 mo. after germination (April 6) on photoperiods of 16, 12, 
and 8 hr. in the greenhouse, when reciprocal transfers were made among treatments 
—both with and without simultaneous clipping of the tops—and the plants were 
allowed to grow for another 4-6 mo. Except for blue grama from Montana, the 
seed source for all was southern Arizona. Growth and flowering responses indicated 
the strains of slender and side-oats grama (subgenus Alheropogon) to be “typical” 
short-day plants, most individuals failing to bloom on a 16-hr. photoperiod; a 
critical photoperiod test showed this value to lie at 14-14.5 hr. The other 4 species 
(subgenus Chondrosium) made less decisive flowering responses. The species with 
strains from Arizona exhibited considerable delay in blooming on the longest 
photoperiod; these strains should probably be regarded as short-day plants. Blue 
grama from Montana was more or less indeterminate, with some long-day tenden¬ 
cies in flowering behavior. The 5 siK'cics with strains from Arizona exhibited 
more or less typical short-day vegetative behavior. The total numbers of tillers, 
of tillers bearing inflorescences, and of crown roots were to a greater or less 
degree inversely correlated with length of photoperiod in most species, whereas 
average maximum height and dry weights of roots and tops and vigor of individual 
inflorescences were correlated positively with length of photoperiod. The genus is 
definitely sensitive to photoperiod, and its effect should be considered in interpreting 
growth habits of the species in nature and in selecting and breeding programs 
designed to develop strains more desirable for forage production or for use in 
artificial revegetation of overgrazed or denuded areas. There are 27 references. 

IV, Photoperiodic responses in tzvehre geographic strains of side-oats grama .— 
Twelve strains of side-oats grama originating from Texas to North Dakota were 
grown for 2 yr. in greenhouses at Chicago and their responses to natural day 
length and to photoperiods of 9, 13, 16, and 20 hr. analyzed. Vegetative and flower¬ 
ing responses showed 3 strains from southern Texas and southern Arizona to 
consist almost entirely of intermediate or short-day plants, with an upper critical 
photoperiod for flowering at 14-16 hr. and with more vigorous flowering on a 
13- than on a 9-hr. photoperiod. A North Dakota strain consisted largely of 
long-day plants with a critical photoperiod of about 14 hr. The other 8 strains 
(from Nebr., Okla., Kans., and N. Mex.) also included numerous long-day indi¬ 
viduals, though the data suggested that the length of the critical photoperiod for 
flowering of the “late” plants lessened with decrease in latitude of origin. Many 
individuals of all 12 strains are probably able to flower most vigorously on photo¬ 
periods similar to those of their native environments on which they nonnally 
flower. Other responses indicated a similar nice adjustment to the range of photo¬ 
periods in the growing seasons of their native environments 
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Internodal elongation and height growth were increasingly suppressed on a 9-hr. 
photoperiod—and to a lesser extent on a 13-hr. one—with increase in latitude of 
origin. Development of the primary axis was more strongly correlated with strain 
origin and treatment than was that of the tillers and its early behavior might be 
a useful criterion in genetic analyses The percentage of tillers showing internodal 
elongation tended to be correlated inversely with latitude of origin in all series. 
Numbers of crown roots tended to be correlated inversely with length of photo¬ 
period in the southern strains, whereas in the northern strains the correlation was 
direct. In all except the 9-hr. series, the southern strains had smaller numbers of 
roots than most of the other strains under comparable treatment. Rhizomes were 
not produced by the southern strains. Dry weights of clipped tops were directly 
correlated with length of photoperiod in any one strain and more or less inversely 
with latitude of origin among strains. 

These data show definitely that a widely ranging native species may be so differ¬ 
entiated in its photoperiodic requirements that its assignment to a particular 
photoperiodic class may be generally invalid unless based on material from a wide 
latitudinal range. In view of these findings, plant breeders might be aided by use 
of artificial photoperiodic control in their programs. The significance of the re¬ 
sults with respect to plant geography and evolution are discussed. There are 36 
references. 

Zonal structure of the shoot apex in Encephalartos, Bowenia, and Macrozamia, 

M. A. Johnson, (Rutgers Univ.). {Bot. Gas., 106 {1944), No. 1, pp. 26-33, 
Ulus. 9). —A preliminary morphological study of these members of the Cycadaceae. 

Varying structure of conifer leaves in different habitats, E. L. Stover 
(Bot. Gas., 106 (1944), No. 1, pp. 12-25, Ulus. 25). —In the mcsic habitats of the 
two altitudes in tlie Medicine Bow Mountains investigated, the needles of Abies 
lasiocarpa were the longest, widest, and thinnest; those of Picea engelmanni, long¬ 
est with the smallest cross section; and those of Pinus contorta, larger in all di¬ 
mensions than those of the xeric habitats of the Laramie Range—both in Wyoming. 
Cuticle thickness increased with age of leaf, being thickest in the xeric habitats 
and in the bright sunlight of the alpine habitat; epidermal cell-wall thickness 
varied in the same way. Stomatal pits tended to be deeper in the older leaves and 
in those from xeric habitats on the fir and spruce; there was little variation in 
their depth on the pine. The number of cells in the hypodermal sclerenchyma was 
greater in older leaves, and the largest number was found in leaves from xeric 
habitats. The mesophyll cells in all three species were more compact in the older 
leaves and most so (and with smallest intercellular spaces) in leaves of trees from 
xeric habitats. There was an increase in vein size and in number of cells of the 
veins in each species by cambial growth—the greatest increase in cell number being 
in the phloem. Most cambial growth occurred in the pine. The oldest leaves were 
found on trees growing on the mesic habitats; the oldest needles, on the wind¬ 
blown trees of the high alpine flats and on their lee side. 

Morphology of the rice spikelet, V. Michaud (Bui. Torrey Bot. Club, 71 (1944), 
No. 6, pp, 624-626, Ulus. 3 ). 

The vascular structure of the leaf of Gleichenia.—II, The petiolar bundle, 

M. a. Chrysler. (Rutgers Univ.). ( Anier . Jour. Bot., 31 (1944), No. 8, pp. 
483-491, Ulus. 25). —A continuation (E. S. R., 90, p. 465). 

Studies of development in larkspur.—I, Form sequence in the first ten mature 
leaves, S. W. Brown. (Univ. Ga.). (Bot. Gas., 106 (1944), No. 1. pp. 103-108, 
Ulus. 6). —Mature leaves of larkspur were found to bear a relationship to one 
another typical of growth sequences in single organs; details of the study are 
presented, and the use of homologous organ series in problems of relative growth 
and the use of relative growth technics in estimating degree of differentiation are 
discussed. 
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Periclmal chimeras in Datura in relation to the development of the carpel, 

S. Satina and A. F. Blakeslee (Anter, Jour. Bot., 30 (1943), No. 7, pp. 453-462, 
Ulus. 31). 

Periclinal chimeras in Datura in relation to development and structure (A) 
of the style and stigma (B) of calyx and corolla, S. Satina (Amer. Jour. Bot., 
31 (1944), No. 8, pp. 493-502, Ulus. 33). —A detailed account, of the differentiation 
and structure of the style and stigma and of the role of epidermal cells in the 
formation of the calyx and corolla. 

Development and structure of Bromus inermis Leyss, 1. W. Knobloch. 
(Iowa Expt. Sta.). (Iowa State Col. Jour. Sci., 19 (1944), No. 1, pp. 67-98, ilhts. 
29 ).—A detailed study is presented of the gross morphology, anatomy, and develop¬ 
ment of smooth bromegrass. There are 77 references. 

Embryology of Paspalum dilatatum, H. W. Bennett. (Miss. Expt. Sta.). 
(Bot. Go::., 106 (1944), No. 1, pp. 40-45, Ulus. 15 ).—The increasing importance 
of Dallis grass as a pasture plant was believed to warrant this more detailed study 
of its cytology, morphology, and life history. The time interval between pollina¬ 
tion and fertilization under average summer conditions was found to be 8-12 hr. 
The endosperm nuclei were free for the first 2 days, and there was no consistent 
arrangement or zonation of cells in the young embryo. Initiation of the 
coleoptile-radicle axis began in 60-72 hr. Development of the embryo was ex¬ 
tremely rapid from the fourth to the eighth days and was structurally complete 
in 14-18 days. The mature embryo had one foliage leaf and a distinct radicle 
with root cap. There was no epiblast. 

Cytological evidence for the taxonomic position of Schizachne purpurascens, 

W. S. Boyle. (Univ. Calif.). (Madrono, 7 (1944), No. 5, pp. 129-130, Ulus. 1).— 
On this monotypic genus of the grass family. 

A general cytohistological study of colchicine polyploidy in cranberry, 
H. Dermen and H. F. Bain. (U. S. D. A.). (Amer. Jour. Bot., 31 (1944), No. 8, 
pp. 451-463, Ulus. 36). —By technics described, studies were made of the cyto¬ 
histological changes induced in cranberry by colchicine treatment. The stem apexes 
m lateral buds and growing tips of runner branches were found to be composed of 
three primary histogenic layers; these tissues were seldom changed totally into a 
polyploid condition by colchicine. In a large proportion of cases polyploidy was 
confined to a sector, thus forming a cytochimera. An internally or totally polyploid 
sector was recognized by the occurrence along a branch of wider-than-normal leaves 
interspersed at certain intervals with normal leaves. Epidermal polyploidy alone 
v/as recognizd by enlarged stomata on normal-sized leaves; internal polyploidy alone, 
by larger-than-normal leaves with normal-sized stomata. The isolation and propaga¬ 
tion of a polyploid form contained in a sector was accomplished by cutting bade the 
branch to a leaf characterizing this form and forcing into growth the bud at the 
axil of that leaf; the runner branches resulting from such growth were then rooted 
and grown separately. Internally and totally polyploid plants had visibly larger 
leaves, thicker stems, and larger flowers and fruits than normal or epidcnnal poly¬ 
ploid pants. Seeds of the internal tetraploids appeared to be about the same size 
as those of the epidermal tetaploids, ^nd seeds of the total tetraploids were larger 
than those of the other cytological forms. Seeds of the epidermal polypoids were 
larger than those of the diploid mother plants. Other parts and organs of the 
epidermal polyploids did not vary in size or shape in any appreciable degree from 
those of diploids. Polyploidy seems to bring about principally the enlargement of 
cells in the polyploidized internal tis.sues of the stem without increasing the cell 
number in the internal tissues, whereas cell number in the epidermis is affected both 
by polyploidy and by cytological constitution of the underlying tissues. The find¬ 
ings emphasize that special propagation as well as treatment technics must be 
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employed to obtain polyploid forms from cochicine-treated material of such a 
semiwoody plant as cranberry, and presumably also in other semiwoody and woody 
plants. 

Sectorial polyploidy and phyllotaxy in the cranberry (Vaccinium macro- 
carpon Ait.), H. F. Bain and H. Dermen. (U. S. D. A.). (Amer. Jour. Bot, 
31 {1944) t No. 9, pp. 581-587, Ulus. 7). —In this study, involving mathematical and 
anatomical analyses of the relations between phyllotaxy and polyploid sectors induced 
by colchicine, cranberry runner branches are shown to have had the 5/13 phyllotactic 
arrangement in the material employed. The succession orders in which sectorial 
leaves occurred along stems with this arrangement are worked out mathematically 
and illustrated by examples obtained in colchicine-treated runners. It is suggested 
that polyploid-sector analysis should provide a useful method for investigating the 
structure of growing stem tips. 

The cytological effects of benzene vapor, C. A. Berger, E. R. Witkus, and 
B. J. Sullivan {Bui. Torrey Bot. Club, 71 {1944), No. 6, pp. 620-623, Ulus. 9 ).— 
As tried on the onion, benzene and its vapor produced cytological effects similar to 
those by colchicine. Spindle formation was inhibited and division of the spindle 
attachment region was delayed. Diplochromosomes were formed and tetraploid 
cells resulted. In the root tip divisions chromatids were widely separated and half- 
chromatids became clearly visible at prometaphase. 

Experimental studies on the cytology of Allium, C. A. Berger {Biol, Bui, 
87 {1944), No. 2, p. 163).—An abstract. The cytological effects of a number of 
chemical agents on onion root tips were studied. 

An investigation of the presence of siliceous rods in the secondary wall of 
woody tissue, W. M. Schall. (Univ. Calif.). {Madrono, 7 {1943), No. 1, pp. 
8-14, Ulus. 1). —Silica was not found present in the form of continuous siliceous 
skeletons in the secondary wall of woody tissue. The Si content was so small as 
compared to the total weight of the wood that it could have no appreciable effect— 
greater than other minerals—on the differential swelling or shrinking of wood. 
Other than bringing about more rapid degradation of the wood substance, HF is 
similar to HCl in its action on the cell wall. 

GENETICS 

Heredity, development, and infection, C. D. Darlington {Nature [London], 
154 {1944), No. 3901, pp. 164-169, Ulus. 3). —This theoretical contribution discusses 
the three levels of heredity, viz, (1) that most accurately and equally transmitted 
by the two parents and responsible for mendelian heredity of genes, (2) the plastid 
or corpuscular system, recognizable only in green plants and always unequal in 
inheritance, and (3) the undefined residue of heredity—the cytoplasmic or molec¬ 
ular system, which must depend on chemical rather than mechanical or even physio¬ 
logical equilibrium for its continuance. On these bases, consideration is given to the 
plastogenes, plasmagenes, differentiation and mutation, infection and heredity, and 
molecular origins. On the one hand there are postulated some proteins put together 
by the nucleus with the aid of desoxyribose nucleic acid. Perhaps the larger types 
of proteins arise from the euchromatic genes, the smaller from the heterochromatic— 
the latter cliaracterized by the repetition of similar and doubtless simple elements, 
making them more like plasmagenes. The euchromatic genes would act by the 
integrated effects of dissimilar elements producing complex proteins. Those from 
the nucleus need not be self-reproducing; there are also other proteins, plasmagenes, 
and viruses, formed in the cytoplasm only from preexisting proteins of similar types. 

These molecular types depend for their reproduction on ribose nucleic acid and 
arc conditionally self-perpetuating, but their relative quantities are under cell control 
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and they depend on the interaction of nucleus and cytoplasm, varying with this 
interaction both in heredity and development. Between these two extremes of 
protein formation there are intermediate conditions where proteins, although formed 
by the nucleus, are potentially self-perpetuating. At the molecular level, heredity, 
development, and infection are under nuclear and environal control, and this control 
operates in production and reproduction, in action, in distribution, and in mutation. 
Further, there is interaction and adaptation at this molecular level and between it 
and the higher levels. Owing to this capacity for adaptation, there is a common 
reservoir from which the new material of heredity and infection is continually being 
drawn. “The frontiers that exist between the studies of heredity, development, and 
infection are thus technical and arbitrary, and new possibilities of analysis and 
experiment will arise when we have learnt the passwords to take us across them.*’ 
There are 37 references. 

Paracrinkle virus and inheritance, G. P. Car.son, H. W. Howard, R. Markham, 
and K. M. Smith (Nature [London], 154 (1944), No. 3906, p. 334).—A brief 
critique on the article by Darlington noted above, relative to the origin of viruses 
and particularly that of paracrinkle virus in the potato variety King Edward. 

Heredity, development, and infection, J. B. S. Haldane (Nature [London], 
154- (1944), No. 3909, p. 429). —A brief note on the paper noted above. 

Paracrinkle virus and inheritance, C. D. Darlington (Nature [London], 
154 (1944), No. 3911, />. 489). —A reply to criticism of the i)aper by Darlington 
noted above. 

Growth hormone studies of some diploid and autotetraploid plants, F. G. 

Gustafson (Jour. Hered., 35 (1944), No. 9, pp. 269-272, Ulus. 1). —In this study 
the autotetraploid marigold (Tageie.K) Guinea Gold had 58.1 percent as much growth 
hormone as the diploid, that of tlie marigold Golden West 76.3 as much as the 
diploid, and that of Lycopersicum pimpinellifolium 56.84 percent as much as the 
diploid. 

Growth changes in maize endosperm associated with the relocation of chromo¬ 
some parts, D. F. Jones. (Conn. [New Haven] Expt. Sta.). (Genetics, 29 
(1944), No. 5, pp. 420-427, Ulus. 2). —Outgrowths of the surface of mature corn 
seeds (E. S. R., p. 78, p. 468; 83, p. 324) are associated with breakage and relocation 
of chromosome parts. Use of gene markers of the long arm of chromosome 5 
showed that somewhere between Bt and Pr growth-activating regions exist which 
are stimulated to increased growth, presumably when brought into close contact 
with other regions of the chromosomes normally kept separate. 

Medicine men and the preservation of a relict gene in maize, H. C. Cutler 
(Jour. Hered., 35 (1944), No. 10, pp. 290-294, Ulus. 4). —It is suggested that the 
use of pod or tunicate corn (an undesirable dominant) by Indian medicine men, 
especially in southwestern United States and Central and South America, may have 
served to perpetuate and distribute it widely. 

The sources of effective germ-plasm in hybrid maize, E. Anderson (Ann. 
Missouri Bot. Card., 31 (1944), No. 4, pp. 355-J6i).—Attempts were made to 
determine which open-pollinated varieties of corn have contributed most germ- 
plasm to modern four-way hydrids. For central Iowa one group of highly successful 
hybrids was made up wholly of inbreds from Reid, Krug, and Lancaster Sure- 
cropper. Evidence for the particular excellence of Lancaster Surecropper as a 
source of hybrid gerrn-plasm is given. Its history was obtained from Isaac Hershey, 
one of the originators, and his methods of selection are described. Possibly advan¬ 
tages of selecting simultaneously for performance and morphological diversity and 
the need of more exact information on population structure in corn are discussed. 
For the sake of understanding and improving modern hybrid corn, breeding structure 
of representative open-pollinated varieties evidently must be investigated. 
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Two collections of prehistoric corn tassels from southern Utah, E. Anderson 
(Ann. Missouri Bot. Gard., 21 (1944)^ No. 4, pp. 345-353, Ulus. 5). 

Oppositional alleles in natural populations of Trifolium repens, S. S. Atwood. 

(U. S. D. A). (Genetics, 29 (1944), No. 5, pp. 428-435). —In each of two natural 
populations of white clover, 49 plants were sampled for a study of frequency' of 
oppositional allels. All 98 plants proved self-incompatible and all cross-compatible 
with a plant homozygous for oppositional allels. Incompatible matings among diallel 
crosses between 49 Fi plants within each series indicated that the two unknown allels 
being tested were identical. In the first series, 36 of the 49 allels were different, 
resulting in 1.53 percent of the matings being incompatible, and in the second, 39 
were different, resulting in only 0.94 percent of incompatible crosses. Highly 
significant differences between plants within each series were found as to number 
of seeds per 10 flowers following compatible crosses. A case of a white clover 
plant highly male sterile due to other than morphological causes is described. See 
also earlier notes on compatibility in T. repens (E. S. R., 87, pp. 652, 787; 88 , p. 748). 

Cytological observations on Tripsacum dactyloides, E. Anderson (Ann. 
Missouri Bot. Gard., 31 (1944), No. 4, pp. 317-323, Ulus. 2). —Chromosome counts 
are reported for T. dactyloides collected at various points throughout its range. In 
the prairies and Cireat Plains it has 18 pairs of chromosomes and along the eastern 
seaboard 36, and in Texas both 18 and 36 pairs have been reported. The 18- 
paired plants undergo regular meiosis with no multivalent associations. Those 
with 72 chromosomes averaged 6 quadrivalents and 24 bivalents. On the basis of 
these observations and the general morphology of T. dactyloides, it is suggested 
that the 18-paired varieties of Tripsacum may be amphidiploids of the formula 
XXYY and that the 36-paired varieties arose as octoploids (XXYYXXZZ) between 
XXYY and XXZZ varieties. 

Meiotic studies of crosses between Fragaria ovalis and X. F* ananassa, 

L. Powers. (U. S. D. A.). (Jour. Agr. Res. [[/. S.], 69 (1944), No. 11, pp. 
4^5-448). —In connection with a breeding program to develop varieties of straw¬ 
berries adapted to the environmental conditions prevailing at Cheyenne, Wyo., cyto¬ 
logical studies were made of three collections of the native Rocky Mountain straw¬ 
berry F. ovalis, of three horlicultural varieties, Fairfax, Dorsett, and Gem, and 
three hybrids between F. ovalis and the cultivated varieties. The results showed 
rather conclusively that meiotic instability is at the most a minor problem under the 
prevailing environmental conditions. The segregation of the genes differentiating 
certain characters, as indicated by the means of these characters for different popu¬ 
lations, gave rather convincing evidence that allosyndesis is the rule during the 
meiosis of the F 4 hybrids. There appeared to be no reason why the economically 
important characters of the cultivated strawberry and the Rocky Mountain species 
CJinnot be recombined into a single variety adapted to the environmental conditions 
prevailing at Cheyenne, Wyo. 

A combination of semi-sterility with two simply inherited characters that can 
be used to reduce the cost of hybrid tomato seed, T. M. Currence. (Minn. 
Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 403-406). —Progenies 
raised from a single tomato plant found in the F 2 generation of a cross between 
two unnamed parents, were semi sterile, apparently because of unusually long styles 
which extended beyond the anthers prior to maturation of the pollen. However, 
with pollination it is possible to produce a good crop of fruit with normal seed 
content. The long style character is inherited simply and can be transferred by 
backcrossing to any desired variety to be used as a female parent of hybrid seed. 
When flowers of tliis type are cross pollinated without emasculation, a large per¬ 
centage of crosses is obtained. To utilize the new character in hybrid seed pro¬ 
duction, it would be possible to use the potato leaf and green stem characters for 
identification purposes. A suggested technic is discussed. 
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The extent of hybrid vigor in Fi and Ft generations of tomato crosses, with 
particular reference to early yield, total yield, and fruit size, R. E. Larson and 
T. M. CtTRRENCE {Minnesota Sia. Tech. BuL 164 {1944), pp. 32). —Experiments 
conducted over a period of years with named varieties and selected strains indicated 
that early yield is inherited intermediately in the Fi generation with a tendency 
toward the larger early-yielding parent. The cumulative etYect of genes for yield 
gives rise occasionally to a superior yielding Fi line. The average yield increases of 
the Fx and Fa over the parental average were 39 and 23 percent, respectively. A high 
positive correlation of 0.739 obtained between the average yield of Fi lines and yield 
cf the highest-yielding selection within each respective Fa suggested that better 
selections might be obtained in the Fa from high-yielding rather than low-yielding Fi’s. 

The inheritance of fruit size was intermediate in the Fx witli a tendency toward 
the smaller-fruited parent. Large differences in fruit size between the Fi lines and 
their related Fa lines may be explained on the basis of the number of partially domi¬ 
nant genes for small fruit size present in the hybrid. 

Observations on the response of hybrids to different spacings indicated that nat¬ 
urally smaller plants respond more favorably under limited spacing than do larger 
types. Under conditions of ample space, the larger types may mature as early as 
the smaller, provided their genetic factors for maturit^^ are similar. Apparently 
large plant hybrids failed to develop their maximum fruit size under narrow spacing 
limitations. Total yields were, however, progressively increased as the spacing be¬ 
tween plants decreased from 6 to 2 ft. 

In conclusion, the authors assert that there are apparently distinct advantages to 
be gained in the utilization of Fi tomato hybrids. Numerous Fx lines matured sig¬ 
nificantly earlier than either parent and some as early as the variety Earliana, over 
which they had the advantage of better shape and smoothness. Several Fx lines sur¬ 
passed the highest-yielding commercial varieties under the test with respect to total 
yield. 

Embryo culture of a tomato species hybrid, P. G. Smith. (Univ. Calif 
{Amer. Soc. Hort. Sci. Proc., 44 {1944), pp. 413-416, Ulus. 1). —A record is 
presented of an attempt to obtain hybrids between Lycopersicon esculentum and 
L. peruvianum by the use of the embryo culture teclinic. From a total of 50-odd 
dissected embryos, 3 were cultured and attained a size suitable for transplanting into 
soil. In all the crosses, the cultivated tomato Michigan State Forcing was used as 
the ovule parent. Although normal-appearing fruits were produced, most of the 
seeds contained minute collapsed ovules with an occasional enlarged ovule with a 
partially developed embryo. Only those fruits that made rapid development on 
vigorous healthy plants contained these partially developed embryos. The embryo^ 
tliat grew developed rapidly when transferred to the nutrient medium. The plants 
were vigorous, and bloomed freely, but the flowers were self-sterile. No seed was 
produced with L. esculentum pollen, but in the backcross to the L. peruvianum 
parent there was obtained seed some of which contained apparently normal embryos. 
The project has had to be suspended for the duration of the war. 

Genetic proof of heterokaryosis in Penicillium notatum, G. Pontecorvo and 
A. R. Gemmell {Nature [Lofuion], 154 {1944), No. 3912, pp. 514-515, iUus.J ).— 
In this note the author states that previous “cytological inference, in the case of 
P. notatum, needs the support of a genetic counterproof—this can now be supplied.’' 
Brief details are presented of the results of production by X-rays of mutant strains, 
mixed inoculations two by two of different mutant strains, and search for nonmutant 
(“wild type”) patches or for patches differing from either strain at the center of the 
mixed colony and along the radii where the mycelia of the two strains contact. 

Mendelian inheritance of adaptive enzymes in yeast, C. C. Ltndegren, 
S. Spiegelman, and G. Lindegren {Natl. Acad. Sci. Proc., 30 {1944), No. 11, pp. 
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34&^352, Ulus. 2). — Saccharomyces carlsbergensis and its haploid segregants adapted 
themselves to melibiose fermentation; S’, cerevisiae and its haplophase did not 
Data from 175 progenies of the interspecific and related hybrids were consistent 
with the view that S. carlsbergenesis contains two pairs of dominant genes, each of 
which controls the production of an adaptive enzyme. The gene initiates the syn¬ 
thesis of a melibiose-fermenting enzyme complex, providing melibiose is present 
S. cerevisiae is homozygous for the recessive allels. 

What is germ plasm? G. T. Hargitt (Science, 100 (1944), No. 2599, pp. 343- 
348). —It is contended that the term “germ plasm” has been so generally used, with 
diverse meanings, by laymen and biologists that a clear understanding or appreciation 
of the underlying molecular phenomena, which are fundamental and significant, may 
be prevented. 

The heredity of smooth tongue, with special reference to cattle, T. de Groot 
(Genetica ['.r Gravenhage], 23 (1942), No. 2, pp. 221-246, Ulus. 14). —Epithelio- 
genesis imperfecta linguae bovis, which has become very widespread among the cattle 
of the Netherlands, was found from a study of the pedigrees of 350 abnormal animals 
and the distribution of 90 normals to 38 smooth-tongued individuals in the F* 
generation to indicate that the defect or tendency to develop it depends on a simple 
autosomal recessive factor. For the most progress in ridding the herd of the 
abnormality, all parents of defectives should be eliminated. The similarity to the 
condition described by I. Lundholni^ in man as hereditary hypochromic anemia is 
noted. 

Prevalence of “wrytail” in cattle, F. W. Atkeson, F. Eldridc.e, and H. L. Ibsen. 
(Kans, State G>1.). (Guernsey Breeders' Jour., 66 (1944), No. 8, pp. 785-787, 
Ulus. 2). —Confirmation was given to the inheritance of wry tail (E. S. R., 74, p. 
622) as a recessive character due to a gene frequency of 57.8 percent in 10 Jersey 
herds totaling 350 head, in which there were 117 animals with wry tails. There 
was practically equal distribution of wry tail to the left or to the right regardless 
o^ this characteristic in the parents of wry-iailed progeny, indicating that the direc¬ 
tion of the tail set is nongenetic. The. character has been observed in the other dairy 
breeds, but sufficient evidence is not available to determine if the mode of inheritance 
is the same as that found in the Jersey and Brown Swiss. 

Can we breed up Holstein test? J. [W.] Bartlett. (N. J. Expt. Stas.). 
(Holstein-Friesiam World, 41 (1944), No. 20, pp. 13-14, 115-116, Ulus. 2). —Study 
of the development of tlie Holstein herd inbred for 12 yr. showed that dairy cattle 
may be profitably inbred but that rigid selection must be followed. Animals carrying 
undesirable genes may be eliminated and attention concentrated on desirable qualities 
for size, breed type, percentage of fat, and milk production. When the same sires 
were used, inbreeding raised the percentage of fat twice as fast as outbreeding with¬ 
out significantly modifying the milk production. This has been essentially noted 
(E. S. R., 91, p. 530). 

Histological studies of boar testes, W. W. Green and L. M. Winters. (Minn. 
Expt. Sta.). (Jour. MorphoL, 75 (1944), No. 2, pp. 291-301, Ulus. 5). —The rate 
of testicular development of boars castrated at 8-28 weeks of age was ascertained by 
histological studies. There were significant differences between inbred groups in the 
rate of increase of testicular weight and numbers of spermatogonia and primary 
spermatocytes and in the absolute number of spermatogonia per seminiferous tubule 
cross section and number and diameter of Leydig cells. There were no group differ¬ 
ences in the diameter or rate of increase in the diameter of seminiferous tubules. 
It was thus evident that genetic constitution of the animal should be considered when 
studying testicular development. This was more closely related to body weight than 
age; the left testis was heavier than the right, and season of farrow possibly influ- 

lActa Med. Scand., Sup. 102 (1939), pp. 273-f, Ulus. 1. 
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enced the rate of testicular development, but these differences were not statistically 
significant. As line differences have been found in growth responses to castration, 
sexual activity of boars, time of puberty, 17-ketosteroid excretion, fertility and 
growth rate, red cell count, hemoglobin, and serum protein content of the blood, it is 
not surprising to find differences within these lines in the rate of testicular develop¬ 
ment. 

Lateral hermaphroditism (gynandromorphism) in a pig, C. E. Brown 
(Vet. Med., 39 (1944)^ No. 12, pp. 456-457, Ulus. 2). —A pig on autopsy was shown 
to have an ovary and a testicle at the end of the left and right uterine horns, 
respectively. 

Size of vulva and its relation to fertility in foxes, C. P. Pearson and C. F. 
Bassett (Amer. Fur Breeder, 17 (1944), No. 5, pp. 12, 14, Ulus. 4). —The average 
maximum arbitrary vulva size of 115 yearling vixens was 5.42 ± 0.06, whereas with 
190 adults the average was 6.60 ± 0.05. Differences between the vulva size of year¬ 
lings and 2- and 3-year-olds were significant, but differences between the second- 
and third-year-olds were not significant. The maximum size of the vulva of vixens 
was related in successive years. Rating the vulva size from 1 to 9 for each indi¬ 
vidual, there was an increase of 0.75 pup with each increase of one grade among 
adult vixens, and 0.45 pup with yearling vixens. 

Another case of a black-blue mosaic in the Dutch rabbit, S. E. Smith. (U. S. 
D. A.). (Jour. Hered., 35 (1944), No. 11, pp. 325-326, Ulus. 1). —A mosaic 
female rabbit at the U. S. Plant, Soil, and Nutrition Laboratory was bom of 
black Dutch parents. On breeding tests with her sire there were produced 14 
progeny of which 7 were black Dutch, 1 was blue Dutch, and 6 were albinos. 
These results were taken to indicate that this mosaic was heterozygous for the 
dilution factor i and the color factor c. It is assumed that the mosaic area 
resulted from somatic mutation of I to i, so that the cells of that area have the 
ii genotype which in this case produced a blue color. The genetics of such rabbit 
mosaic has been discussed by Castle (E. S. R., 83, p. 608). 

Absence of potentiation of gonadotropin and steroid function in mammals 
by colchicine, M. K. McPhail and K. M. Wilbur (Endocrinology, 35 (1944), 
No. 3, pp. 196-197). —No significant effect was induced by colchicine on ovulation 
in the rabbit or growth of the immature mouse ovary, both induced by pregnant 
mare serum, or on the size of the prostate gland and seminal vesicles of castrated 
rats injected with testosterone propionate. These results were based on 12 pairs 
of rabbits and 14 mice injected with pregnant mare serum and 13 mice in which 
saline was used in place of colchicine. The study of the seminal vesicles and 
prostates of castrated rats was made with 3 groups of 8 animals, 1 group of 
which received testosterone, another testosterone and colchicine, and a third re¬ 
ceived neither. 

Alkaline phosphatase in the ovarian follicles and corpora lutea, G. W. Corner 
(Science, 100 (1944), No. 2595, pp. 270-271). —Histological study of mature 
follicles of sows in estrus showed that the cells of the theca interna were heavily 
laden with black granules, indicating the presence of phosphatase, whereas the 
cytoplasm of the granulosa cells was entirely free of the enzyme. This difference 
persisted after ovulation and during organization of the corpora lutea. On" the 
contrary, mature follicles from a rabbit 9 hr. after mating showed a strong 
concentration of phosphatase in the granulosa but none in the theca interna. In 
corpora lutea about 8 hr., 3 days, and 5 days old, respectively, the lutein cells were 
•laden with the enzyme. Possibly the finding of no granules is because of examining 
only retrogressive corpora lutea. A heavy black deposit representing phosphatase 
was found in the theca interna, and a light deposit of the guinea pig in estrus. 
There seemed to be some variation in the presence of phosphatase in human 
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corpora lutea of different ages. In six species studied, five different conditions 
existed. The presence of the enzyme seemed to be related to the metabolism of 

fat. 

Effect of thiamin deficiency and controlled inanition on ovarian function, 

V. A. Drill and M. W. Burrill {Endocrinology, 35 {1944), No, 3, pp. 187-192, 
Ulus. 2). —In two experiments, estrous cycles ceased in thiamine-deficient normal 
rats after 16-34 days. ^ Similar responses were noted by other groups of rats 
subjected to the same feed intake but with adequate thiamine. Diminished gonado¬ 
tropic function of the pituitary was assumed to be the primary cause of the 
ovarian hypofunction and the persistent diestrus, except in one of the seven 
thiamine-deficient rats in the first experiment and two of the eight in the second. 
There were like numbers of inanition controls in these studies. 

Influence of reproductive hormones upon growth in ovariectomized and 
normal female rats, R. Bogart, J. F. Lasley, and D. T. Mayer. (Mo. Expt. 
Sta.). {Endocrinology, 35 {1944), No. 3, pp. 173-181). —The growth rate of 
normal and ovariectomized female rats was retarded by the injection of estrone, 
and the retardation was greatest in the prepubertal animals and in ovariectomized 
rats when growth rate was most rapid. The quantity of estrone necessary to 
retard growth in ovariectomized rats in proportion to that in unoperated controls 
was between 10 and 40 International Units per day. These amounts were within 
the physiological level of estrogen production of the postpubertal virgin female. 
Progesterone accelerated growth rate, the greatest acceleration occurring when 
the growth rate was at a minimum. It seemed to make no difference whether 
the hormone was injected or produced in pseudopregnancy or pregnancy. However, 
pregnancy gave a more pronounced stimulus to growth. The growth rate changes 
were not due to differences in the fat or water content of the carcass, indicating 
the part played by other factors. There were used in the study groups of 3 to 
16 normal and ovariectomized prepubertal and pubertal rats. Groups of ovari¬ 
ectomized rats received different amounts and rates of treatments with estrone 
for 110 days, and the weights were ascertained at periodic intervals to 164 days. 
In another group females were mated with vasectomized males for study of the 
effects of pseudopregnancy. The effect of estrone and ovariectomy were investi¬ 
gated in the fat and water of the carcasses from animals subjected to autopsy. 

The development of reactivity in the accessory reproductive organs of 
castrated and spayed rats injected with testosterone propionate, D. Price 
{Physiol. ZooL, 17 {1944), No. 4, pp. 377-391, Ulus. 6). —The responsiveness of 
the gonads and accessory reproductive organs of castrated and spayed rats to 
exogenous hormones was found to depend on the age of the treated animals as 
well as on other conditions. Males and females gonadectomized at 8 days of age 
were injected daily for 6 days with graded doses of testosterone propionate begin¬ 
ning at 8, 20, 30, 50, and 70 days of age. In another series of experiments males 
were castrated at 20, 30, 50, or 70 days of age and injected immediately for the 
6-day period as in the first experiment. The minimum effective dose for respon¬ 
siveness by the male prostate at 8-13 days was 1 pg. daily, but better development 
occurred at more advanced age, so that the minimum effective dose was 5 p-g. 
at 36-56 days and 10 pg. at 76 days. The responsiveness was maintained in the 
prostate through the seventy-sixth day, but was somewhat diminished in the 
seminal vesicles and uterus. As age advanced there seemed to be no change in 
the responsivity up to 76 days. The results were based on the weights of the 
seminal vesicles and on a histological study of them for animals receiving doses 
of 1, 5, 10, 25, 50, and 100 pg. daily for 6 days. 

Antigenic differences between the sperm of different inbred strains of mice, 
G. D. Snell {Science, 100 {1944), No. 2595, pp. 272-273). —Studies of the antigenic 
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properties of sperm samples from mice, dissected out of the vasa deferentia and 
epididymides from nine different inbred lines, showed that antisperm serum from 
one family was differentiated from other families by absorption. Results of 
antisperm properties from a cross of two families point to the presence of a second 
distinguishing antigen or antigens in the sperm of one of the inbred families. 

The role of carotenols in growth and reproduction in the fowl, A. E. 
Schumacher, H. M. Scott, J. S. Hughes, and W. J. Peterson. (Kans. Expt. 
Sta.). {Poultry ScL, 23 {1944), No. 6, pp. 529-532). —Carotenoid-free chicks from 
hens on a carotenoid-free ration died of vitamin A deficiency at 4—5 weeks of age: 
The chicks grew normally when the ration was supplemented with vitamin A from 
cod-liver oil or provitamin A. There was no beneficial action on growth or 
survival from 0.3 mg. luteol or zeaxanthol per chick per day when fed alone or 
in combination with vitamin A or carotene. Because these carotenols rapidly 
destroyed vitamin A, possibly by removal of antioxidants, it was necessary to feed 
them by capsule or by pipette. The fertility of the eggs from 27 pullets free 
of carotenol, mated with males on carotenoid-free rations, dropped to about 10 
percent in over 6 mo. The fertility of the eggs fertilized with semen from 17 
males on carotenoid-free rations averaged 82.3 percent. Of these, the eggs fer¬ 
tilized by 9 males gave 100 percent fertility and the lowest fertility of any males 
in this lot was 50 percent. Evidently carotenols do not possess a vitamin A 
potency, but the results also demonstrated that carotenols are not essential for 
reproduction by the male. 

Impairment of response to stilbestrol in the oviduct of chicks deficient in 
L. casei factor (*ffolic acid**)» R. Hertz and W. H. Sebrell {Science, 100 {1944), 
No. 2596, pp. 293-294). —Although a marked increase in the oviduct weight of chicks 
occurred when stilbestrol was administered witli folic acid to folic acid-deficient 
chicks, the increase was only slight from stilbestrol administration in the oviduct 
weight when no folic acid was given. The oviduct weights of normal control 
chicks averaged 25 mg. at 21-25 days of age, but when lOy or 20y of Lactobacillus 
casei factor was administered daily from birth with 0.5 mg. of stilbestrol on each 
of the 6 days before autopsy, the oviducts averaged 462 and 450 mg., respectively. 
When the same doses of stilbestrol were administered but these amounts of folic 
acid were given during the last 10 days before autopsy, the oviduct weights aver¬ 
aged 184 and 196 mg., respectively. When no folic acid or pantothenic acid was 
given but lOy of stilbestrol was furnished daily, the average oviduct weights in 
response to daily treatments with stilbestrol were 62 and 281 mg. Pantothenic 
acid-deficient chicks showed a growth failure comparable to that of folic acid- 
deficient chicks, but there was good oviduct response to stilbestrol. An adequate 
intake of L. casei factors thus seemed essential for normal metabolism of stilbestrol 
in the chick. The study was conducted with 75 chicks divided into 6 lots for 
the different treatments. 

Incidence of mortality in two strains of Single Comb White Leghorn chickens, 

R. L. Bryant and E. P. Johnson. (Va. Expt. Sta.). {Poultry Sci., 23 {1944), 
No. 6, p. 521-524). —Over a 3-yr. period there were consistent differences in the 
incidence of mortality in two strains of poultry. Among 2,279 chicks in the low- 
mortality strain there was a 4.34 percent mortality to 8 weeks of age, and 9.91 
percent mortality to tliis age among 1,927 chicks of the high-mortality strain. 
From 8 to 20 weeks of age tlie strains showed mortality percentages from different 
causes of 4.64 and 7.87 percent, respectively. In deaths from all causes after 20 
weeks to 525 days of age there were 25.66 and 36.34 percent. Of all the pullets 
housed, which totaled 1,099 and 1,021 from the low- and high-mortality lines, 
respectively, 2.99 and 9.06 percent died of some form of leucosis. The differences 
were highly significant, as well as differences between mortality from specific 
diseases in individual families. 
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Length of survival of homozygous creeper fowl embryos, W. Landauer. 
(Univ. Conn.). (Science, 100 (1944), No. 2607, pp. 553-554).-^In a study of the 
effects of temperature of incubation lower than normal on the survival of homo¬ 
zygous creepers, there was no difference in the frequency of late homozygous 
creeper embryos when the eggs had been incubated at 96® and 99°“100® F. during 
the first 12 hr. When the lower temperature was extended to the first 24 hr. there 
was an increase of 170 percent in the frequency of survival, but when the lower 
temperature of incubation was employed for 48 hr. the greater survival of the 
creepers disappeared. When the incubation temperature was reduced to 93® for 
4 days only 37 percent of the fertile eggs hatched, and when reduced for 7 days a 
majority of the embryos died during the second week of development. Evidently a 
prolonged exposure to a reduced developmental rate is harmful. The activity of the 
homozygous creeper conditions is thus fixed at a younger age than it has been 
possible to demonstrate by morphological means. , 

The hatchability of chicken eggs as influenced by diallel crossing, N. F. 
Waters. (U. S. D. A.). (Poultry Set., 23 (1944), No. 6, pp. 495-4P6).—Data 
were based on the hatchability of the developing embryos from 34 sires mated with 
51 dams (102 degrees of freedom) divided into 17 sets consisting of 3 dams each, 
the sets each mated to 2 different sires. The variance analysis showed that the 
progeny of one sire differed significantly from that of another when both were 
mated to the same dams. The influence of sires on the hatchability of their progeny 
thus indicated the heritability of hatchability. No significant influence of the dams 
on the hatchability of their 2 sets of progeny was apparent. 

Genotypic control of feather color pattern as demonstrated by the effects of 
a sex-linked gene upon the melanophores, B. H. Willier and M. E. Rawles 
(Genetics, 29 (1944), No. 4, pp. 309-330, Ulus. 29). —Precursor melanophores from 
the skin ectoderm from the head, the wing bud, or the leg bud, and pure mesoderm 
from the head from hybrid Rhode Island Red males X Barred Plymouth Rock 
females were grafted to White Leghorn embryos, both being about the same age. At 
all ages (66-86-hr. embryos) tested, the donor head-skin ectoderm produced pigment 
in the wing-down feathers. Of 107 host chicks grafted, 83 were positive and 24 
negative. Melanoblasts migrated out from the grafted tissue and produced an area 
of black-colored down feathers on the host at about the site of grafting. After 
hatching, the donor-colored down feathers were replaced by contour feathers charac¬ 
teristic of the sex of the donor. The melanophores of the male heterozygous for 
the sex-linked genes B and and the autosomal gene produce a nonbar red pig¬ 
mentation. The specific pigmentation produced by either the male or female melano- 
phore depends on the individual featlier germs varying with the position on the body 
and time of emergence. Sex seemed to have no influence on the pattern produced 
by grafted melanophores. 

“The variations in the character of the nonbarred pigmentation produced appear 
to depend primarily upon differences in the expressivity of E" in the melanophores 
of the various female donors—that is, whether all of the pigmented feathers of a 
particular host will have either (1) a uniformly black coloration almost without 
exception or (2) a black-red (‘stippled’) pattern. From such differences in pheno¬ 
typic expression it is inferred that the precursor melanophores from the different 
female donors have different potencies—that is, either a potency for differentiating 
usually only black melanophores (E” fully expressed or nearly so) or a potency 
for differentiating either a red or a black melanophore (expression of E** sufficiently 
weakened by modifying factors). In the latter case whether the black or red potency 
is realized depends apparently upon the physiological properties characteristic of the 
indiijnidual feather germs of the host. Of these properties, the reaction gradient in 
the epidermal substratum, which differs in value and direction in the different feather 
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germs, appears to play a role in the differentiation of the kind of pigment cell 
Growth rate of the feather germ must also be a factor, since in general a high rate 
favors the formation of black melanophores while a relatively slower rate favors the 
formation of red melanophores. The presence of B, S, and £"* are requisite factors 
in the melanophore of the male hybrid for the formation of black and white barred 
pattern. B provides the melanophore with the special property of behaving rhythmi¬ 
cally in pigment production. The rhythmic production of pigment by the melano¬ 
phores, however, is modified by physiological properties characteristic of the feather 
germ. Growth rate of the feather germ appears to be one of the modifying factors, 
since in general a correlation exists between relatively slow rate and distinct barring 
and between relatively high rate and indistinct barring or its absence. Factors other 
than growth rate are also involved.” 

Feed influence on eye color in White Leghorn chickens, N. M. Nelson. 
(U. S. D. A.). (Poultry Sd., 23 (1944), No. 6. pp. 5^i-5^2).—Significant dif¬ 
ferences were found in the eye color of 2 groups of 12 White Leghorn chickens 
each on high and low pigmented rations. After 141 days the eyes were removed, 
dried, and extracted. The photometer readings of these extracts were interpreted as 
indicating a significant influence of feed on eye color. 

The correlation between green-grey irises and black feathers in Barred 
Plymouth Rock pullets, S. J. Slinger and J. J. MacIlraith (Poultry Sri., 23 
(1944), No. 6, pp. 533-537 ).—Twenty Ontario breeding flocks of Barred Plymouth 
Rocks varying in size from 200 to 1,517 birds showed the probability of the coexist¬ 
ence of green-gray irises and black feathers to be much greater than the theoretical 
probability, thus suggesting a correlation between these conditions and that they 
are possibly due to the same or linked genes. The relation of the green-gray eye 
and all-black feathers to lymphomatosis is discussed. 

An improved method of obtaining blood from the chicken heart, F. N. 
Andrews. (Ind. Expt. Sta.). (Poultry Sci., 23 (1944), No. 6, pp. 542-544, Ulus. 
1 ).—Entrance of the heart direct or through a cannula in which the heart has been 
located and successful extraction of blood maintained the sharp needles in better 
condition, reduced clotting and mortality, and prevented contamination of the blood 
sample. * 

Inherited shortening of the long bones in the turkey, V. S. Asmundson. 
(Univ. Calif.). (Jour. Hered., 35 (1944), No. 10, pp. 295-299, Ulus. 2).—A 
short-legged Bronze turkey hen, produced in a commercial flock, when mated to 
normals produced only normals. From matings of the heterozygotes there were 
produced in 5 yr. 590 normals and 184 short progeny, thus closely approximating a 
3 :1 ratio and indicating the character short long bones to be a simple recessive 
without significant differences in the sexes, although there were slightly more males 
than females. No linkage between Bronze and short was indicated in the progeny 
of a heterozygous short Bronze male mated with black hens, but hatchability and 
viability were so reduced in the shorts that only 3 percent of the short embryos were 
hatched and raised. Measurements of the long bones showed that the femur, tibia, 
tarsometatarsus, and humerus of shorts were shorter and thicker than those of 
normals. The relation of shank length to body weights in homozygous normals and 
heterozygous shorts was similar. 

Cellular antigens in species and species hybrids in ducks, W. H. McGibbon. 
(Wis. Expt. Sta.). (Genetics, 29 (1944), No. 5, pp. 407-419 ).—Fmiploying immun¬ 
ological technics of Irwin and Cole with pigeons (E. S. R., 84, p. 314), studies 
were made of the antigens with red cells of the Muscovy and mallard ducks and 
reciprocal crosses between them. Each species was found to possess specific 
antigens and the hybrids had most of the antigens specific to each of the parental 
strains as well as others which were shared by both of the parents. In addition. 
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the hybrids were found by two methods to possess a new or hybrid substance 
not found in either parent. This substance was not fractionated. The hybrids 
from each of two matings showed differences in the antigens specific to Muscovy, 
which was evidently due to the segregation in the heterozygous Muscovy parents. 
One family of 25 hybrids from a Muscovy male possessed one or the other of two 
antigens, evidently controlled by one or more genes on a single pair of chromo¬ 
somes. The study was based on 33 hybrid offspring from 2 Muscovy males and 
5 mallard females and 39 hybrids of 3 mallard males and 5 Mtiscovy females. 

X-rays and the reproductive cycle in ring-necked pheasants, L. ]#. Clark and 
G. Bump (Biol. BuL, 87 (1944), No. 2, pp. 134-137, Ulus. 3). —Decreased egg 
production and length of the laying period, with reduced viability of the eggs, 
followed X-ray treatments of the heads of a few pheasants. 

Testicular response to androgen in the light-stimulated starling, J. W. Burger 
(Endocrinology, 35 (1944), No. 3, pp. 182-186, ilhis. 1). —Testosterone propionate 
produced no stimulating effects on spermatogenesis in the adult male starling. 
There was an initial depression in birds during the short-day periods. If spermato¬ 
genesis was well advanced under light stimulation, there was no effect from 
testosterone exogenously administered. The two experiments were conducted from 
February 17 to March 24 and from March 27 to April 24 when the light from 
natural sources changed. 

FIELD CROPS 

[Continuous forage grasses at Fargo] (North Dakota Sta. Birno. But., 7 (1944), 
No. 1, p. 26). —T. E, Stoa reports that bromegrass alone averaged 2.20 tons per 
acre 1930-43 (omitting 1931), crested wheatgrass 1.98, and reed canarygrass 1.19 
compared with bromegrass-alfalfa mixture 2.28 tons and alfalfa alone 1.83 tons. 

The spontaneous heating of flaxseed and sunflower seed stored under adiabatic 
conditions, H. R. Sallans, G. D. Sinclair, and R. K. Larmour (Canad. Jour. 
Res., 22 (1944), No. 6, Sect. F, pp. 181-190, Ulus. 4). —Storage in an adiabatic 
thermostat for less than 2 mo. produced heating in flaxseed at 11.4 percent moisture 
and in sunflower seed at 10.5 percent, suggesting that the commercial limits of 
10.5 and 9.5 percent moisture respectively are not too low. Acceleration in the 
over-all respiration rate of flax.seed and sunflower seed evidently precedes heating, 
which indicates that heating is caused by active growth of microflora on the grain 
and, at moisture levels in the order of those required for safe storage, normal 
embryonic activity is not enough to cause heating. When the relative humidity 
of the interstitial air in bulk grain exceeds 74 percent, microflora will grow and 
heating may ensue. Consequently the moisture content of any grain, in equilibrium 
with air at a relative humidity of 74 percent, will approximate closely the upper 
limit permissible for admission to “straight” grades. See earlier notes (E. S. R., 
91, p. 676). 

What alfalfa for Ohio in 1945? C. J. Willard and L. E. Thatcher (Ohio 
Sta. Bimo. Bui. 231 (1944), pp. 261-265, Ulus. 3). —Behavior of alfalfa varieties in 
tests indicate locally produced and other variegated alfalfas as first choice and 
adapted common second if the crop is to be left only 1 or 2 yr. If alfalfa is 
to stand 3 yr. and difficulty is had with wilt, there is little choice between common 
and variegated, because the greater wilt-resistance of common alfalfas nearly 
balances the initial advantage of variegated varieties. Ranger is suggested if wilt 
is on the farm and alfalfa will stand longer than 3 yr. Buffalo, when seed becomes 
available, is expected to surpass Ranger for at least the southern two-thirds of Ohio. 

**Oklahoma Grimm” proven a fraud by tests at Columbus, C. J. Willard 
(Ohio Sta. Bimo. Bui. 231 (1944), pp. 259-260). —Tests of lots of seed sold in Ohio 
as Oklahoma Grimm showed that they definitely were not Grimm alfalfa. 
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Sutter pink beans, F. L. Smith (California Sta., [1944], pp. J).— Seed of Sutter 
Pink, a new variety of beans derived from Standard Pink X Early Pink are larger 
and plumper than Early Pink, and bright colored; the vines are intermediate 
between the parental varieties, and it matures 3 to 7 days later than Early Pink, which 
it lias consistently oiityiclded. It has the same geographical range as Early Pink 
and may be planted up to July 20 and harvested about October 15. In the Sacra¬ 
mento Valley and parts of the San Joaquin Valley, where fall rains are a hazard, 
it is expected to have an important place where earlincss, high yields, and high 
quality of the seed are in demand. A wartime advantage of Sutter Pink is that 
bean harvest can be completed early in October. Crews, machinery, and trucks 
are thus released in time for harvesting rice and milo. 

Effect of seed treatment on castor beans, R. O. Weibel. (Univ. Ill.). 
(Jour. Amer. Soc. Agron., 36 (1944), No. 11, pp. 953-954, Ulus, i).—Treatment of 
castor-bean seed with two of the newer organic fungicides evidently may be bene¬ 
ficial under some conditions and of little or no advantage under others. 

Homologies of the ear and tassel in Zea mays, E. Anderson (Ann. Missouri 
Bot. Card., 31 (1944), No. 4, pp. 325-343, Ulus. <^) .—Variation in the corn tassel 
is described character by character, and methods of recording it exactly are out¬ 
lined. Evidence is presented for ear-tas.sel correlations, including tassel internode 
condensation and increase in row number, tassel branch length and ear length, 
tassel branch pattern and car shape, and tertiary branches and irregular rowing. 
In North American corn, the relation between tassel condensation and row number 
is, in general, close to the equation: Condensation index — row number /lO. 
Tassel condensation reaches highest development in the Mexico City-Toluca area 
which is also the center for extreme denting. In a discussion of the problem of 
homologies between tassel and ear, a tentative conclusion is that in so far as the 
actual forces are concerned both the fused tassel branch hypothesis and the central 
spike hypothesis may be essentially true. Application of these facts to the genetics 
of quantitative characters is discussed briefly. With condensation as an example, 
a distinction is made between multiple factor characters which can be recorded 
exactly and those which may be analyzed exactly. 

Maiz reventador, E. Anderson (Ann. Musouri Bot. Card., 31 (1944), No. 4, 
pp. 301-315, Him. 4). —Maiz reventador (literally “exploder corn,” i.e. popcorn), 
discovered by I. Kelly in western Mexico, is described as outstanding!}^ slender in 
cob, leaf, and stem, with tough, strong leaves, stems, and roots. Plant color, when 
strongly developed, is chiefly along tlie veins of the leaves rather than between 
them. It is used locally for confections—pinole and popcorn balls. Widely, if 
not commoidy, grown in western Mexico, its prevalence in out-of-the-way places, 
as well as close resemblance to the charred remains of prehistoric corn from the 
region, suggests that there it was once a staple crop. Several of its outstanding 
characteristics appear desirable in modern corn-breeding programs. 

Growth status of the cotton plant as influenced by the supply of nitrogen, 
C. H. Wadueigh (Arkansas Sta. Bui. 446 (1944), pp. 138, Ulus. 27). —Rowden 
2808 cotton plants were grown in sand culture at 8, 25, 75, and 225 p. p. m. levels 
of N supply, all as nitrates, and designated as series A, B, C, and D, respectively. 
Some plants were harvested at incipient florescence and others 40 days afterward 
and the rest were allowed to mature a crop of bolls. 

Inception of blooming induced a lowered rate of growth in height. Absolute 
amount of N absorbed at incipient florescence showed an exponential relationship 
with amount of N supplied. Green weights of the plants at this time showed 
very close relationship with absolute amount of protein synthLsized. 

All nitrogenous components in the several parts of plants harvested when the 
first blooms were appearing varied with external supply, but a considerable dilTer- 
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ential existed between plant parts in expressing variability in these nitrogenous 
constituents. Fibrous roots showed an extreme variability in content of nitrate N. 
Those of series D plants contained 28 times as much as those of A. Trends in 
other plant fractions were high but not so extreme. Ammonium N and amides 
were quite low in these plants, confirming the observation that rapidly growing 
plants supplied with nitrate may be very low in ammonium N. a-Amino N and 
soluble organic N showed parallel trends in all tissues. Content was related directly 
to level of N supply, but main roots showed the largest range in variability of 
these components and fruiting branches the least. In all series, the soluble organic 
N content was higher in fruiting branches than in any other plant part. Nitroge¬ 
nous materials were accumulating in fruiting branches at this time regardless 
of potential reserves. The wide range in soluble organic N in main roots was 
one of the better indexes of potential productivity of these plants. Carbohydrates 
tended to follow an inverse trend with nutrition. Except in A plants, carbo¬ 
hydrate reserves were relatively low. Concomitant with the wide latitude of soluble 
organic N observed in main roots, sucrose also showed a similar wide latitude but 
with the converse trend. Starch accumulation in leaves and stems appeared to 
be a good index of low potential production. 

Trends of the several nitrogenous and carbohydrate components in vegetative 
parts of plants harvested 40 days after incipient florescence were similar to those 
observed on the plants harvested earlier, although the content of nitrogenous 
materials tended to be lower at the latter date. A wide latitude was noted in 
content of soluble N in the hulls. Hulls might act as a temporary N storage 
reservoir prior to translocation into developing ovules. Plants yielding poorest 
(A) were much the highest in carbohydrate reserves at this second sampling date 
also. Carbohydrates tended to accumulate in leaves and lower stems. 

Plants maturing a crop of bolls averaged 27.0, 57.3, 119.8, and 143.0 gm. of seed 
cotton per plant for series A, B, C, and D, respectively. Fruiting charts revealed 
that, after a plant had set bolls enough to deplete its nitrogenous reserves, all 
young bolls subsequently formed abscised; and, soon thereafter, young squares 
abscised and terminal buds of the fruiting branches aborted. There was little 
relation between percentage of abscission and treatment. Abscission appears to 
act as a '‘safety valve,” in that all bolls are shed which could not be developed 
adequately at the obtaining level of plant metabolism. Carbohydrate reserves 
seemed to be actually limiting for boll setting on plants with the highest level of 
N nutrition. No significant difference was noted in the average number of seeds 
produced per boll between treatments, although on A and B plants (low N) there 
was a marked decrease in average number of seeds per boll with advance of fruiting 
season and the converse trend on C and D (high N) plants. While there was 
no significant difference on average number of aborted embryos or motes per boll 
between treatments, seeds and motes per boll showed the expected inverse trends. 
As specific food reserves in the plant become limiting, a corresponding increase 
evidently results in the abortion of initiated embryos in the young bolls. 

Boll size, average weight of individual seeds, and length of lint (slightly) tended 
to rise with increase in level of N nutrition while lint percentage tended to decrease. 
Protein content of seeds increased markedly with treatments conducive to increas¬ 
ing nitrogenous reserves within the plant. Seeds of A plants contained 17.6 percent 
protein and of D plants 27.0. Oil content decreased with a lowering in carbo¬ 
hydrate reserves as conditioned by N nutrition, the seeds from A plants averaging 
29.2 percent oil and D plants 24.1. The trend for gossypol content was similar 
to that for oil. 

A diagram shows interrelationships of certain major biochemical equilibria in 
the cotton plant as they relate the quality and quantity of plant product. It is 
considered to be economically advantageous to maintain cotton at a high level 



1945] 


FIELD CROPS 


505 


of N metabolism prior to the fruiting period, apparently because the high require¬ 
ments of food reserves for developing bolls compete with roots for these reserves 
and thereby limit root performance as to nutrient uptake even though nutrient be 
plentifully available during boll maturation. 

A list of 114 citations to the literature is appended. 

Effect of nitrogen and phosphorus on the yield and root rot response of early 
and late varieties of cotton, L. M. Blank. (U. S. D. A. and Tex. Expt. Sta.). 

{Jour. Amer. Soc. Agron., 36 (1944), No. 11, pp. 875-888, Ulus. 1 ).—Effects of 
N and P fertilizers in combination with early and late maturing cotton varieties 
upon seed cotton yields and incidence of root rot were studied 194CM2 near 
Brenham on Houston black clay and near Caldwell on Crockett clay loam. Mean 
effects of N were to decrease the amount of disease by a significant or highly 
significant margin in 2 yr. at each location, and yields were increased significantly 
in all years at both locations. P had no appreciable effect upon yield or disease 
at Brenham, while at Caldwell both were increased in 2 yr. Early varieties as 
a group were as susceptible to disease as the later cottons, yet they outyielded 
the latter by a highly significant margin in all years at Caldwell and in 2 yr. at 
Brenham. See early notes by Reynolds and Rea (E. S. R., 71, p. 468) and by 
Adams et al. (E. S. R., 84, p. 611). 

The Menominee potato: A new variety resistant to common scab and late 
blight, E. J. Wheeler, F. J. Stevenson, and H. C. Moore. (Mich. Expt. Sta. 
Coop. U. S. D. A.). (Amer. Potato Jour.. 21 (1944), No. 11. pp. 305-311).^ 
Menominee, a selection from Richter Jubel X Seedling 44537 (a russeted mutation 
in Chippewa X Katahdin) and first grown at Presque Isle, Maine, is described 
as highly resistant to scab and moderately so to late blight. Tests in Michigan 
showed that this late-maturing variety, if planted early, will produce relatively 
high yields of tubers of good cooking quality. The tubers do not cling to the 
vines when harvested before the plants are mature as do those of Russet Rural 
and Sebago, Menominee has consistently outyielded Chippewa, Russet Rural, and 
Sebago in bushels of U. S. No. 1 per acre at Lake City and Rogers City, Mich. 
Afenominee is being distributed to growers in the late potato-growing sections 
where U. S. No. 1 potatoes of the old commercial varieties can no longer be 
produced because of common scab. Most of the 2,800 bu. of seed of this variety 
produced in 1943 was to be grown for increase in 1944. 

Resin-rubber from Canadian grown plants, I, II (Canad. Jour. Res., 22 (1944), 
No. 6, Sect. F, pp. 199-207, Ulus. 2: pp. 208-220, Ulus. 3). 

I. Variation in selected genera, R. W. Watson and N. H. Grace.—Common 
milkweed was selected from the most promising native genera as the only species 
with a resin-rubber content high enough to warrant extraction studies. Rubber 
is concentrated in the leaves. Dr^dng milkweed under glass in air and full day¬ 
light at temperatures up to 60° C. has not reduced the rubber content. Concen¬ 
trates are produced by fermentative decomposition. The leaf rubber content 
gradually increases during the growing season, with a maximum of about 3.5 
I)ercent in laic September in the Ottawa district. 

IT. Method of extraction from the common milkweed, Ascleptas .^yriaca L., 
N. H. Grace, R. W. Watson and J. Klassen.—Resin-rubber gum containing about 
40 percent resin, rubber 35, and residue insoluble in either acetone or benzene 25 
percent, has been extracted from milkweed leaves by a method involving cooking 
leaves in dilute alkali, washing until the pH is reduced to about 9.5, and pebble 
milling to effect agglomeration. Sodium hydroxide solution (1.5 percent) boiling 
at atmospheric pressure has been used with cooking periods of from 2.5 to 3 hr. 
Gum yields about 8 percent of the weight of dried leaves have been obtained. 
Resin-rubber gums also have been obtained by this method from stalks and seed 
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pod hulls of milkweed, and similar materials have been extracted from a number 
of other plants. 

Soybean trials in Wyoming, W. L. Quayle {Wyoming Sta, Bui 267 (1944), 
pp, 12 ).—Seed and forage yields obtained in tests at several substations showed 
that at high elevations, the soybean varieties tried are not well adapted to the 
cool temperatures and short growing seasons. Under conditions like those at 
Torrington varieties made much better yields, but the 1940-43 average of Great 
Northern beans at Torrington, 42.8 bu. per acre, was 146 percent greater than the 
highest average yield of soybeans. Although the cost of production per acre is 
about the same, the average selling price of soybeans in the United States, 1931-43, 
was less than half that for edible beans. Under the conditions, higher yielding 
varieties must develop before growing soybeans as a commercial crop is warranted 
in this part of the State. 

A study of the morphological nature and physiological functions of the awns 
of winter wheat, E. C. Miller, H. G. Gauch, and G. A. Cries (Kansas Sta. 
Tech. Bui 57 (1944), pp. S2, ilhis. 22 ).—Plants of Kanred, Tcnmarq, Early 
Blackhull, Turkey, Kanred X Hard Federation, Kawvalc, and Fulcaster awnod or 
bearded red winter wheats, grown in rows at Manhattan, Kans., 1935 -38, were 
totally dcawned, wliich involved severance with small pointed scissors of all awns 
of the head and beaks of the outer glumes. Others were partially dcawned, i.e., 
with complete severance of one-half of the awns of the head. Awns were removed 
4 to 7 days before, at blooming, and 7 to 14 days after. 

Total and partial deawning in general decreased the weight of grain as deter¬ 
mined from study of 100 heads. Partial deawning as a rule decreased weight of 
grain by about one-half that of the totally deawned. Decrease in weight of grain 
usually was greatest when heads were deawned before blooming. Effects of 
deawning tended to be less with lapse of time following deawning. Total and 
partial deawning generally decreased the weight of 1,0(K) kernels. This decrease 
represented about 50 to 80 percent of the decrease in yield due to deawning. 
Number of kernels produced by 100 heads was reduced by both types of deawning, 
with the more striking reductions in heads totally deawned. Deawning before 
blooming caused greatest reduction in number of kernels, whereas that two weeks 
after blooming had little or no influence on this character. No percentage increase 
in ash of grain followed either type of deawning. 

Effects of partial deawning were also studied with Turkey and Kawvale in 
relation to changes in the nature of grain produced on the same head. There was 
always a decrease in weight of grain produced by the deawned portion of 100 
heads and usually of 1,000 kernels from deawned portions of the head, as compared 
to the intact portions of the same heads. Decreases for 100 heads ranging from 
46.48 to 4.10 percent, and for weight of 1,000 kernels, 11.15 to 2.33 percent 
(weighted averages), were greater the earlier heads were deawned. Fewer kernels 
were produced in the deawned portions than in the intact portions of the same 
heads. In general, number of kernels produced by deawned spikelcts of Turkey 
was 2.5 times greater than by deawned spikelets of Kawvale, and this decrease 
became greater the earlier the heads were deawned. In most cases weights of 
glumes in both varieties were increased by both total and partial deawning. Ash 
content of glumes usually increased slightly as a result of deawning. Weight of 
the awns was not increased in the partial deawning of these heads at the deawning 
stages. Percentage of ash in the awns on the deawned portion of the heads always 
exceeded that in the controls. Deawning resulted in most cases in increase in 
weight of rachises and in the weight of their ash. 

Response of wheat varieties to applications of superphosphate fertilizer, 
L. P. Reitz and H. E. Myers. (Kans. Expt. Sta.). (Jour. Amer. Soc. Agron., 
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36 (1944), No. 11, pp. 928-926). —Responses of Turkey, Tenmarq, and Quivira 
winter wheats 1931-38 and Kanred X Hard Federation 1936-38 to applications of 
superphosphate were compared on Geary silt loam at Manhattan, Kans. Phosphate 
applications resulted in increased yields of grain and straw, slightly higher test 
weight, greater percentage of yellow berry grains, reduced protein content of grain, 
and hastened maturity. The varieties gave significantly different yields of grain.>» 
Variety-fertilizer interaction for grain yield was significant at the 1-percent level 
in 1932 and at the 20-percent level in 1931 and 1935, but not significant for the 
entire period. Varieties of similar adaptation tend to respond in similar manner to 
applications of phosphate fertilizer. 

Tensile strength of yucca fibers, C. W. Botkin and L B. Shires (Nezv Mexico 
Sta. Bui. 216 (1944), pp. 30, Ulus. 6). —Further studies on native fiber plants 
(E. S. R., 89, p. 204) dealt with strength of fiber from all abundant Yucca species 
and significant effects of extraction methods or leaf condition on fiber strength. 

Yuccas were grouped as flexible-leaved, represented most abundantly by Y. 
glauca and Y. elata, and rigid or bayonet-leaved which include Y. haccata, Y. 
torreyi, Y. schidigera, and Y. faxoniana among abundant species. Tensile strengths 
in kilometers of fibers obtained from these respective species averaged 44.7, 47.5, 
60.2, 61.1, 50.4, and 54.0. These .strengths compare favorably with values obtained 
for the best commercial fibers: Palma istle 43.1, African sisal 43.0, jute 33.2, 
Wisconsin hemp 47.3, and Manila (abdea) 62.0 km. Yucca fiber was weakened 
somewhat by autoclaving at higher temperatures and by use of sodium carbonate 
and bisulfites of sodium and calcium at concentrations and temperatures high 
enough to be very effective in softening the leaves. Injury appeared to increase 
with ease of decortication of the leaves. Yucca fibers may be decorticated without 
weakening, however, by autoclaving at lower temperatures without aid of chemical 
reagents. Fiber is separated more readily from flexible leaves than from bayonet 
leaves, and extracted more easily from green than from dry leaves. Clean yucca 
fibers are white and lustrous. Flexible-leaf fiber, slightly finer and softer than 
bayonet-leaf fiber, is suited to making twine, burlap, rope, and special kinds of 
hard-fiber paper. Bayonet fiber is stiffer and stronger and suitable for strong 
rope and twine, soft brushes, and other hard-fiber uses. 

HORTICULTURE 

Specific gravity determination as an aid in research, W. C. Kfxly and 
O. Smith. (Cornell Univ.). (Amcr. Soc. Hart. Sci. Froc., 44 (1944), pp. 
329-233 ).—Although many horticultural products are adaptable to rapid specific 
gravity determinations, relatively few workers have used this technic. Relations 
between specific gravity, quality, and dry weight have been reported with the few 
products studied. These determinations are valuable in selecting high quality 
products, in selecting uniform samples, and in comparing the percentage dry weight 
of different lots in field and storage experiments. The specific gravity of potatoes 
has been studied extensively and has proved to be a valuable research tool in the 
study of cooking quality. 

Misconceptions relative to the method of foliar diagnosis, W. Thomas and 
W. B. Mack. (Pa. State Col.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 35.^- 
—The authors discuss the conceptions of various agricultural investigators with 
respect to the diagnosis of the nutrient requirements of crop plants by means of 
leaf analyses. Objections to the method of foliar diagnosis are answered, and the 
validity of the fundamental concepts upon which this method is based is reaffirmed. 

Key to common vegetables based on vegetative characters, P. G. Smith and 
J. H. MacGh-livray. (Univ. Calif.). (Anter. Soc. Hort. Sci. Proc., 44 (1944), 
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pp. 334-338). —key found useful in the classification of cultivated vegetables is 
presented. 

Grafting in the Solanaceae, R. F. Dawson {Card. Chron. Amer., 48 {1944), 
No. 8, pp. 235, 242, Ulus. 2). —“Because of the great ease with which graft unions 
develop in the Solanaceae the stock-scion relationships of this group have been 
studied in some detail in the Princeton [University] greenhouses. Some of the 
results that have been obtained seem sufficiently interesting and suggestive to war¬ 
rant a brief description for the benefit of gardeners in general.“ 

Nitrogen requirements on different groups of vegetables, L. M. Ware and 
W. A. Johnson. (Ala. Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), 
pp. 343-345). —The yield of each type of vegetable grown on soil of the Norfolk 
series increased with each successively larger amount of nitrogen applied up to 
120 lb. per acre, the maximum rate used. However, the relative yields of the 
various vegetables grown differed materially at the intermediate rates of nitrogen 
application. For example, the relative yield of white potatoes and sweetpotatoes 
at the 30 lb. of nitrogen rate was 85.9 percent of the yield with 120 lb. of nitrogen 
as compared with 67.7 percent for other root crops, 55.9 percent for pod-bearing 
crops, and 58.9 percent for leafy crops. The nitrogen responses on Decatur and 
Hartsell soils are discussed somewhat more briefly because of limited data. 

Studies in the minor element nutrition of vegetable crop plants.—I, The inter¬ 
relation of nitrogen, phosphorus, potash, and boron in the growth of rutabagas, 
R. H. White-Stevens and P. H. Wessels. (Cornell Univ.). (Jour. Amer. Soc. 
Agron., 36 (1944), No. 11, pp. 903-921). —Instances of boron (B) deficiency were 
noted under field conditions even when recommended applications of borax had 
been made. Different degrees of B deficiency were observed on susceptible crops, 
associated with and dependent apparently on N, P, and K fertility levels employed. 
N, P, and B were found to have positive main effects on growth in greenhouse 
experiments with rutabagas involving two levels each of N, P, K, and B. K had 
no main effect, but showed a positive interaction with N. B also showed a positive 
interaction with N. P showed a negative interaction with B. N X P X B was 
also a negative interaction in relation to growth. N, P, and B all promoted root 
growth to a greater extent than foliage growth. K and B each amplified the N 
effect. B, N, and P, in order given, all showed significant controlling main effects 
on the incidence of B-deficiency symptoms in the rutabaga. K showed a significant 
deleterious effect in this regard. N interacted with P to enhance the deficiency 
and with K and B to reduce it. P interacted with K and B to reduce 
deficiency. N, P, and K mutually enhanced deficiency symptoms, but P, K, and 
B naturally reduced them. 

The effect of “split applications” of nitrogen and phosphorus on the yields of 
tomatoes and large seeded lima beans, E. M. Emmert. (Ky. Expt. Sta.). 
(Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 423-440). —With tomatoes, application 
of 500 lb. of 20 percent superphosphate in the holes at time of setting the plants 
and again in four holes close to the plants, before fruit set, gave the best results. 
For lima beans, double drilling these same amounts at the start and before pod 
set gave considerably higher results than were recorded with tomatoes receiving 
comparable treatment. The effect of phosphorus applied in starter solutions was 
significantly less than in most of the other methods of application. With tomatoes, 
nitrogen did not show as definite results from split applications as did phosphorus. 
Nitrogen applications before the fruit set gave decreases and no significant in¬ 
creases. The only highly significant increase for nitrogen on lima beans was 
obtained with split applications. 

The effect of sawdust on the production of tomatoes and fall potatoes and on 
certain soil factors affecting plant growth, W. A. Johnson. (Ala. Expt. Sta.). 
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(Amer. Soc. Hart. Sci. Proc., 44 (1944), pp. 40T--412) .—Using pine sawdust 10 
yn or more of age, the author found that on a Chesterfield sandy loam soil such 
material can be incorporated with the soil without harmful effects if sufficient 
nitrogen is used to offset the resulting nitrogen depression. The effects of saw¬ 
dust on yields depended on three factors (1) whether sawdust was used as a 
mulch or was incorporated in the soil, (2) the lapse of time following sawdust 
application, and (3) the amount of nitrogen applied. As a surface mulch, sawdust 
increased the yields the first year, caused a slight depression of nitrates the first 
year and a greater depression the second, increased the moisture in the soil, and 
resulted in a more uniform soil temperature. When incorporated in the soil, the 
nitrates were depressed greatly during the first 18 mo., after which they began 
to accumulate. The incorporated sawdust increased soil moisture and loosened 
the texture of the soil. 

“Hormone” sprays for snap beans, A. E. Murneek, S. H. Wittwer, and 
D. D. Hemphill. (Mo. Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), 
pp. 428-432). —Snap beans were sprayed with two growth-promoting substances, 
naphthaleneacetamide and naphthoxyacetic, at various concentrations. The relation 
of weather to the activity of the materials was shown in the fact that the highest 
increase in yield from hormone sprays was obtained in the summer of 1941 during 
a period of high temperature, whereas in the cool summer of 1942 there was an 
actual decrease in yield from spraying. Spring and fall crops of beans grown 
during cool weather may be harmed by these sprays. Of the concentrations used 
the more dilute, particularly the 5 p. p. m., were more efficient. It is believed that 
the beneficial effects, when occurring, are due chiefly to a direct stimulation in 
growth of the pods and an increase in the clorophyll content of the leaves. Fertili¬ 
zation and development of the embryo were apparently not affected by the mate¬ 
rials. Because they^ did not overcome the unfavorable effects of weather and 
because of their cost, their use is not as yet recommended for general practice. 

The use of sprays to set greenhouse tomatoes, R. H. Roberts and B. E. 
Struckmeyer. (Wis. Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 
417-427, Ulus. 9). —Wetting the blossoms with a water solution of y8-naphthoxy 
acetic acid or of 2, 4-dichlorophenoxy propionic acid in proper concentrations 
proved a practical method of setting the fruit on the lower clusters on the winter- 
grown tomatoes. Such treatments did not prevent the dropping of yellowish 
blossoms with inadequate nutrition, but was highly effective on green and per¬ 
sistent type flowers. Spraying very young blossoms resulted in smaller fruits. 
One thorough spraying of clusters of well advanced blooms gave 5-7 tomatoes 
of relatively uniform size. Fruits obtained by spraying were comparable to those 
obtained by pollination except for a greenness around the placental area. The 
fruits set with spray were harder to pick. The heavy drain induced by a full 
set of fruit must be offset by better cultural and fertilizer practices. 

Further results with sprays and dusts in controlling the preharvest drop of 
apples, L. SouTHWicK. (Mass. Expt. Sta.). (Amer. Soc. Hort. Sci. Proc., 44 
(1944), pp. 109-110). —Continuing the general study (E. S. R., 90, p. 52), the 
author found that stop-drop dusts applied early in the morning while dew was 
still on the foliage and fruit were effective in decreasing the preharvest dropping 
of McIntosh apples. Somewhat better results were obtained with double-strength 
dusts and sprays and with two applications of dust or spray. 

The effect of some new spray materials on the rate of apparent photosynthesis 
of apple leaves, S. A. Pieniazek and E. P. Christopher. (R. I. Expt. Sta.). 
(Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 105-106). —Where Fermate, com¬ 
bined with fresh hydrated lime at the rate of 1.5 lb. of Fermate and of 1.5 lb. 
of hydrated lime per 100 gal. of water, was applied to Baldwin apple leaves, there 
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was no visible injury at moderately low temperatures and only a slight reduction 
in carbon dioxide assimilation. Even at higher temperatures, injury was much 
less than with lime-sulfur. Tests were made also with a material known as Qi 
with even less injury and less effects on carbon dioxide assimilation. 

Lime as a “safener” in lime sulphur and lead arsenate sprays, E. P. Chris¬ 
topher, S. A. PiENiAZEK, and C. Jennings. (R. I. Expt. Sta.). {Amer. Soc. 
Hort, Sci. Proc., 44 (1944), pp. 101-104). —Studies with leaves of mature Baldwin 
and McIntosh apple trees failed to support the concept that lime may be used 
as a “safener” in combination sprays of lime-sulfur and arsenate of lead. Baldwin 
foliage proved more susceptible to injury than did McIntosh. In greenhouse trials, 
a spray of lime alone had no effect on the carbon dioxide assimilation of apple 
leaves. Where lime was added to a lime-sulfur and lead arsenate spray, carbon 
dioxide assimilation was little affected or even somewhat further reduced. 

The elimination from the atmosphere of ethylene evolved by apples, R. M. 
Smock. (Cornell Univ.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 134-140, 
Ulus. 3). —Brominated activated carbon was the most successful agent tested for 
the removal of naturally evolved ethylene from the storage chamber. Bromination 
appeared necessary because plain activated carbon was not effective at the high 
relative humidities that are required in keeping apples. Although oiled paper was 
of some value in retarding softening induced by ripe apple vapors, it did not 
approach the effectiveness of the brominated carbon. Wraps impregnated with 
ammoniated copper fluoride were of no value and the use of ozone was of a dubious 
value, although in high concentrations it was of some benefit by combining with 
the ethylene. 

The relation of leaf area per plum to physical properties and chemical com¬ 
position, E. L. OvERHOLSER, C. L. BEDFORD, and A. L. Kenworthy. (Wash. 
Expt Sta.). (Amer. Soc. Hort, Sci. Proc., 44 (1944), pp. 94-98). —Observations 
on Santa Rosa and Vacaville plums showed a progressive increase in weight, size, 
and color of the fruit as the number of leaves per ringed branch increased from 
1 to 8 leaves. It was evident that, when less than 8 leaves were available to each 
fruit, inadequate material was elaborated to meet the needs of both the developing 
fruits and potential flower buds for the succeeding crop. In the succeeding year, 
when leaf : fruit ratios as high as 32 : 1 were established, the Vacaville plums 
continued to gain in size up to 32 leaves per fruit. On the other hand, the Santa 
Rosa plums showed no benefit beyond 16 leaves per plum. In the first season with 
8 leaves as a maximum, there was recorded an increase in the percentage of dry 
matter, reducing sugars, and total sugars as the number of leaves per fruit increased. 
In the second year with 32 leaves per plum, reducing sugars, sucrose, and total 
sugars on a percentage basis tended to increa.se in the fruits in the Santa Rosa 
variety up to the maximum number of leaves. The trends were not as consistent in 
the Vacaville variety. The acidity of the Vacaville plum tended to decrease with 
increase in leaves, while that of the Santa Rosa was not consistently affected by 
leaf : fruit ratio. 

Strawberry variety performance in Ohio, W. P. Judkins (Ohio Sta. Binw. 
Bui. 231 (1944), pp. 266-267). —Based largely on the results of trials at Wooster, 
a large number of varieties are rated as to their merit with notations as to time 
of maturity, yielding capacity, size of fruits, firmness of fruit, and quality. The 
four most important commercial varieties were Shelton, Premier, Catskill, and 
Green Mountain, the last an everbearer. 

The effect of various treatments and methods of handling upon rooting of 
muscadine grape cuttings, F. F. Cowart and E. F. Savage. (Ga. Expt. Sta.). 
(Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 312-314). —Treatment of muscadine 
grape cuttings with various growth-promoting substances, either in powdered or 
solutioh form, did not result in any material increase in the percentage of successful 
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rooting. Root formation was apparently stimulated to a slight extent in some 
instances, but the increase in the actual number of cuttings to form roots was small. 
As to type of cutting wood, nO difference was evident in the number of cuttings 
to form roots irrespective of the position of the parental shoot. Modifications in 
the rooting medium had no significant effect on the percentage of rooting. Storage 
of cuttings prior to setting directly in the rooting medium had no beneficial effect 
on percentage of successful rooting. 

Fertilizing desert grapefruit, A. H. Finch. (Univ. Ariz.). (Cahy. Citrog., 
30 (1944), No. 2y pp. 34-35, Ulus. 1). —The leaf nitrogen in full-grown grapefruit 
leaves ranges from a minimum of about 1.2 to a maximum of about 2.2 percent 
of the dry weight of the leaf. A high level of leaf nitrogen in the winter and 
spring, declining to a low level in summer and fall, is indicative of a condition of 
orchard fertility favorable to high yields of good quality fruits. The use of leaf 
analysis in connection with a chart showing desirable seasonal levels of leaf nitrogen 
is offered as a key to the proper fertilization of Arizona grapefruit orchards. 

Response of Deglet Noor date palms to irrigation on a deep sandy soil, 
W. Reuther. (U. S. D. a.). (Date Growers' Inst. Rpt., 21 (1944), pp. 16-19, 
Ulus. 2). —Young Deglet Noor date palms growing in sandy soil with no under¬ 
lying silty soil until a depth of 9-16 ft. was reached made only about one-half 
the development of nearby palms located where silty soil was onty a short distance 
from the surface. When the palms in the deep sand were supplied with a steady 
supply of water in addition to the regular irrigation there was a marked increase 
in vigor and number of inflorescences produced irrespective of whether nutrient 
materials were added with the water. The data suggested that insufficient water 
rather than inadequate soil fertility is the primary factor for the low vigor of 
date palms in deep sandy soils. The additional water should be particularly 
valuable to young nonbearing palms whose roots have not reached the deep lying 
silt layer. Apparently the rate of moisture loss by the palms is often so great 
that sandy soil cannot transmit water to the roots rapidly enough to supply the 
requirements for maximum vigor. 

Glazing and hydrating dates, G. L. Rygc. (U. S. D. A.). (Date Groiuers' 
Inst. Rpt., 21 (1944), pp. 7-10). —Deglet Noor dates of No. 1 dry and waxy-tip 
grades gained in weight to the extent of 7-9 percent when held for 2 days in an 
atmosphere maintained at 117° F. and 90 percent relative humidity. The treatment 
softened the fruit enough to make it acceptable commercially, but did not impart 
stickiness to the surface. The dull finish resulting from the treatment can be 
remedied by exposing the dates to a temperature of 266°-284° for 5 min. while 
the air is stirred vigorously. This treatment melts the natural wax and imparts a 
luster to the skin. 

The effect of certain wax emulsions on the incidence of shrivel and on the 
respiration and development of date fruits, W. Reuther and C. L. Crawford. 
(U. S. D. A.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 172-182, Ulus. 3).— 
Observations on dates taken from bunches, half of each of which was sprayed 
in different schedules with various wax emulsions while yet attached to jhe palms, 
showed that in general those emulsions in concentrations greater than 1 percent 
of solids reduced markedly the incidence of shrivel. The advantage was more 
than offset by the abnormally dark color of the ripened fruit, the undesirable 
flavor, and the loss in yield due to decay and drop. Certain wax emulsions having 
1 percent or less of solids, when applied late, showed some promise for commercial 
control of shrivel. 

The stronger wax emulsions did not markedly influence fruit respiration, but 
did reduce the dry weight of mature fruit without reducing fruit volume and also 
delayed ripening to some degree. 
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Specific gravity as a criterion of filling in the pecan nut, 6. G. Sitton. (U. S. 
D. A.). (Amer. Soc. Hort. Sci. Prvc,, 44 (1944), pp. 89-93, Ulus. 2). —The need 
is set forth for a simple and reasonably accurate measurement of the degree of 
filling of pecan nuts. Studies with selected Stuart and Schley nuts showed that 
the relationship between the specific gravity and the weight of the whole nut, 
the weight of the kernel, the weight of oil, the percentage of kernel, and the 
percentage of oil are all good indicators of the degree of filling. Specific gravity 
provides an integration of the weight, the size, and the shape, and is thus a 
measure that may be used to estimate filling in nuts of different sizes and of 
different varieties. Specific gravity proved to be correlated directly with the 
quality and flavor of the nuts. In Schley and Stuart, nuts having a specific 
gravity of 0.85 or higher were of high quality and excellent flavor. 

Vegetable growth on Persian walnut trees associated with nut production, 
C. E. Schuster. (U. S. D. A.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), pp. 
85-88). —Studies in two Persian walnut orchards, one located on a relatively poor 
hill soil and the other on a river-bottom soil, showed a much higher percentage 
of short shoots (12.9 cm. or less) in the trees on the poorer soil. Of the total 
crop of nuts borne on trees on poor and good soil, 72.9 and 50.0 percent, respec¬ 
tively, were produced on these short shoots. Observations on longevity of shoots 
showed the highest mortality among shoots 5 cm. or less in length and also 
among those that were not producing nuts. On Parisienne walnut trees for every 
100 lb. of nuts matured during the season there were produced 21 lb. of new 
shoots, 25 lb. of hull, and 120 lb. of leaves. For every nut averaging 8.35 gm. 
there were 1.73 gm. of current shoot growth, 2.08 gm. of hulls and 10.09 gm. 
of leaves. From observations on a felled tree the author computed that on a 
basis of 100 lb. of nuts, there would be produced 214 lb. of wood, 25 lb. of hulls, 
and 120 lb. of leaves. 

The initiation and development of foliar and floral organs in the tulip, J. E. 

Sass. (Iowa Expt. Sta.). (lou'a State Col. Jour. Sci., 18 (1944), Ah). 4, pp. 
447-456, Ulus. P).—The observations made in a study of the seasonal sequence and 
histology of leaf and flower initiation in the tulip are reported. 

A study of dormancy and germination of seeds of Cercis canadensis, 
M. Afanasiev. (Okla. Expt. Sta.). (Jour. Agr. Res. [U. S.], 69 (1944), No. 
10, pp. 405-420, Ulus. 4). —Because of the impermeability of the seed coat to water 
and the protracted dormancy of the embryo, redbud seeds under natural conditions 
usually remain dormant for some years on the soil before germinating. Seed 
coats were rendered permeable by treatment with sulfuric acid, hot water, or 
mechanical scarification. Seeds held for 15 mo. required a lengthening of the 
sulfuric acid treatment. Afterripening of the embryo was hastened by stratifying 
acid-treated seeds. Holding afterripened seeds in pure oxygen for 24 or 48 hr. 
increased markedly the rate of germination. The optimum germination of after- 
ripened seeds occurred at 70® F., with some germination at a temperature as low 
at 33°. At 100° germination was slow and the resulting seedlings were weak. 
Drying of afterripened seed tended to reduce germinability. Vitamin had no 
appreciable benefit on afterripening or germination. Catalase activity increased 
during the progress of after ripening. 

FORESTRY 

Our forests; What they are and what they mean to us, C. E. Randall and 
M. F. Heisley (U. S. Dept. Agr., Misc. Pub. 162, rev. (1944), pp. 38, Ulus. 18 ).— 
This revision, the original of which was noted earlier (E. S. R., 70, p. 190), 
contains information as to forests and how they grow, forest regions of the 
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United States, function of the forests in conserving water and soil, supplying 
lumber, fuel, and many products, fire control, insect and plant diseases, forest 
administration, and related topics. 

The forest resources of Chile, P. A. Briegleb and I T. Haig. (U. S. D. A. 
et ah). (U. 5'. Dept. Agr., Agr. in Americas, 4 {1944), No. 12, pp. 222-226, 
234-235, Ulus. 5). —Information is offered on the distribution and extent of Chilean 
forests, their approximate content of usable lumber, species, facilities for handling 
the forests, their output, etc. 

The windbreak as a farm asset, C. G. Bates (U. S. Dept. Agr., Farmers' Bui. 
1405, reV. (1944), pp. 22-{-, Ulus. 9). —-This revision (E. S. R., 51, p. 146) contains 
an explanation of the general principles of protection obtained from planted wind¬ 
breaks, the good and bad effects that may be expected, desirable species, manage¬ 
ment, etc. 

Effects of fire on gum yields of longleaf and slash pines, V. L. Harper 
(U. S. Dept. Agr. Cir. 7IQ (1944), pp. 42, Ulus. 16). —A study of tlie effects of 
different types of burning on the gum yield of longleaf and slash pines growing on 
the Olustee Experimental Forest, Fla., indicated that a light surface fire may be 
actually slightly beneficial, but that heavier fires are distinctly harmful. In the case 
of longleaf pine, a light surface fire increased yield of gum by about 4 percent the 
first year and had no appreciable effect on yield the second year. Similar effects 
could be expected with slash pine. With both species, heat treatments that killed 
needles decreased yields during the first succeeding year by as much as 19 percent, 
and mild crown fires reduced yields as much as 64 percent. Defoliation in late 
spring caused about twice as much reduction in yield as did defoliation in early 
spring. In the second year yields were approximately normal on all trees. Stem 
scorching caused no serious reduction in yield except in the case of unusually heavy 
crown fires. The advisability of deferring turpentining for 1 yr. after a mild 
crown fire and for 2 yr. after a heavy crown fire is suggested. Periodic burning 
with light surface fires is a precautionary measure against severe fires resulting 
from an accumulation of grass, vines, and undcrl)rush. 

Christmas tree test, R. B. Paton (Ohio Sta. Binio. Bui. 231 (1944), pp. 257- 
259). —Norway spruce brought into a room held at 68°-70° F. began to drop their 
needles in less than 14 days in nearly all cases, while comparable trees with their 
cut ends in water retained their needles an average of 21.9 days. Shellac treat¬ 
ment of the butts had no benefit on durability. 

The chemical softening of wood for microtome sectioning, W. M. Harlow 
(N. V. State Col. Forestry, Syracuse Univ., Tech. Pub. 63 (1944), pp. 16, Ulus. 2 ).— 
The author brings together descriptions of various methods as gleaned from the 
literature and adds the results of certain experiments conducted by himself. 

DISEASES OF PLANTS 

[Abstracts of papers accepted for presentation at the thirty-sixth annual meet¬ 
ing of the American Phytopathological Society, Cincinnati, Ohio, December 
9 to 11, 1944] (Phytopathology, 34 (1944), No. 12, pp. 997-1014) .-^wdndtiX are 
papers—in large part from State experiment stations—by various authors on plant 
diseases and their control. Those dealing with .specific hosts are as follows : Apple— 
spray boom for ground spraying, Isothan Q15 against scab, Puratized N5D, Fermate, 
and Methasan against scab and bitter rot, and soil treatments v. replant survival in 
Xy/ana-infested soils. Cabbage—benzene vapor against mildew, Ca-K balance in 
relation to club root, and breeding for yellows and mosaic resistance and high 
ascorbic acid content. Cereals and grasses—Traveler oats grain yield v. size of 
crown rust pustules; wheat stem rust in relation to temperature and nutrients, light v. 
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infection types by physiological races on resistant and susceptible varieties, and 
wheat improvement in relation to physiological races; Xanthomonas vesicatoria 
overwintering on wheat roots; root rots v. date, rate, and depth of planting spring 
wheat; X. translucens host relations, and seed and seedling infection of barley, 
wheat, and Bromus inermis; pyrenophora leaf spot of B. inermis; Usiilago striae- 
fortnis chlamydospore after ripening, and testing bluegrass for resistance; and onto¬ 
genetic characteristics of U. linearis f. hordei. Cherry—eradicant sprays for Sclero- 
tinia laxa, fungicide and insecticide deposition on leaves, leaf spot control by high 
Ca V. high Mg-lime bordeaux, virus complex, and hosts of necrotic ring spot and 
yellows of sour cherries. Chrysanthemum—soil treatment for foliar nematode. 
Cotton—environal factors in boll shedding. Elm—bacterial wetwood, factors in 
Dutch elm disease development, and immunization against Verticillium aibo atrum. 
Flax—seedling blight and root rot in Washington State. Grape—^black rot eradica¬ 
tion by Elgetol, and phylogenetic relationships of nine known leafhopper vectors of 
Pierce’s disease. Guar—lethal virus. Hops—twine ti^atment for downy mildew. 
Peas—^anthracnose, treatment for Aschochyta on seed, and gene for resistance to 
near-wilt. Peach—X disease transmission to herbaceous hosts, and its chemotherapy. 
Potato—DDT tests, leafhopper and early blight control by zinc dimethyl dithio- 
carbamate, hormone treatment against sprouting losses, bacterial soft rot v. tempera¬ 
ture, fusarium seed piece decay, disease resembling fusarium wilt, pythium tuber 
rot and wilt, pythiaceous stem-end rot, scab in relation to Ca^K balance, net necrosis 
and “stem-end browning” v. storage temperature, resistance to leaf roll, viruses of 
mottle and punctate necrosis identical, and nature and cause of purple-top wilt. 
Soybean—dusting for bacterial pustule control. Sugar beet—seedling diseases in 
Ohio. Tobacco—stimulation by peanut-hull meal in seedbed, relations of variety 
and inheritance to water-soaking, seedbed treatments, and blue mold eradication. 
Tomato—rhizopus stem blight, alternaria blight v. maturity, early blight and anthrac- 
nose control by zinc dimethyl dithiocarbamate, 10-State control test against anthrac- 
nose, defoliation disease control by 2,3-dichloro-1,4-naphthoquinone, predisposition to 
fusarium wilt, and fusarium wilt fruit invasion and seed carriage. 

Other abstracts deal with bacterial invasion via stomata; tissue cultures as influ¬ 
enced by crown gall bacterial metabolites and tissue extracts and by culture media; 
preemergence damping-off severity in relation to growth rates of host and pathogen; 
basidiospore cultures of Rhizoctonia solani compared; electrophoretic studies of 
plant viruses, and a rapid method of mechanical transmission; and the influence of 
water on host plant predisposition to diseases. 

Special studies on fungicides deal with the following: Assay by slide germination, 
by greenhouse weathering, and by greenhouse snapdragon rust technics; a new dust 
with adherence; pyridine, quinoline, and nicotinium derivatives as fungicides; com¬ 
patibility of organic fungicides with summer oil; new organic fungicides for orchard 
fruits; the Zn salt of dimethyl dithiocarbamic acid (Methasan and Zincate) for 
vegetables; and the fungicidal action of reagents for amino acids, amines, aldehydes, 
and other reactive cell constituents. 

The Plant Disease Reporter, [October 15 and 22 and November 1 and 7, 1944] 

(C/. S. Dept, Agr., Plant Disease Rptr., 28 (1944), Nos. 32, pp. 995-1026, Ulus. 2; 
34, pp, 1027-1053; 35, pp. 1055-1081, Ulus. 2; 36, pp. 1083-1107) .—In addition to 
brief seasonal survey notes from the Emergency Plant Disease Prevention Project 
relating to such crops as cereals and grasses, corn, sorghums and related plants, 
field legumes, peanuts, potatoes, sweetpotatoes, celery and other vegetables, fruits, 
special crops, and miscellaneous plants, the above issues contain the following 
signed notes and articles: 

No. 33. —Some cinchona diseases in the Western Hemisphere, by W. C. Davis 
and B. S. Crandall; further note on plm dying and phloem necrosis in Indiana, 
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by J. S. Tidd; observations on Phymatotrichum root rot of guayule, by J. T. 
Presley; cotton diseases in New Mexico by W. G. Hoyman and in Oklahoma by 
H. W. Larsh; tobacco diseases in Maryland, by E. A. Walker; diseases on cow- 
peas in Arkansas and Oklahoma, by H. W. Larsh; diseases observed on various 
leguminous hosts in Mississippi and Louisiana, by D. C. Bain; diseases of snap 
beans and lima beans in North Carolina, by A. E. Prince; diseases of pinto beans 
in New Mexico during 1943 and 1944, by W. G. Hoyman; bean diseases in western 
Washington, by L. W. Boyle; potato diseases in Wisconsin, by E. E. Honey, 

R. E. Vaughan, and J. W. Brann; summary of the vegetable disease situation for 
1944 in Massachusetts, by O. C. Boyd; and diseases and injuries of apple in 
Connecticut, by R. C. Cassell. 

Mo. 24. —Fungi associated with decline of avocado and citrus in California, by 
J. V. Harvey; varietal susceptibility of currants to the cane blight organism and 
to currant mosaic virus, by E, M. Hildebrand and P. V. Weber; spray experiments 
with organic fungicides for the control of apple bitter rot, by J. C. Dunegan, 
J. W. Roberts, and M. C. Goldsworthy; corn root rot in Iowa in 1944, by E. F. 
Vestal; diseases of corn in Nebraska and Kansas, by C. M. Slagg; potato diseases 
in Wisconsin, by E. E. Honey and R. E. Vaughan; and asparagus rust in north¬ 
eastern Illinois, by J. S. Tidd. 

No. 25. —Observations on phloem necrosis of elm in Kentucky, Ohio, Indiana, 
and Illinois, by T. W. Bretz; can the adverse effects of virus diseases be corrected 
by extra fertilization and pruning the Montmorency cherry? by E. M. Hildebrand; 
pecan diseases in Oklahoma, by H. W. Larsh; diseases of storage crops in New 
England during the winter of 1943-44, and condition and diseases of potatoes in 
Aroostook County, Me., both by R. C. Cassell; diseases of pimento peppers in 
Georgia, by G. M. Stone; boron deficiency of rutabagas in southwest Virginia, by 
E. K. Vaughan and G. M. Shear; oats disease survey in northern Pennsylvania, 
by J. S. Niederhauser; corn diseases in north central Illinois, by J. S. Tidd and 
G. H. Boewe; rots of runner peanuts in southeastern Alabama, by G. M. Stone 
and C. Wilson; and diseases of peanuts in North Carolina, by A. E. Prince. 

No. 26. —Potato storage in the Red River Valley of Minnesota, by I. W. Tervet; 
stem rot and other diseases of sweetpotatoes in the New Jersey-Delaware-Maryland 
area, by E. A. Walker; sweetpotato stem rot survey in South Carolina, by A. E. 
Prince; sweetpotato diseases in Indiana and Illinois, by J. S. Tidd; and rice 
diseases in Arkansas, by H. W. Larsh, and in Texas in 1944, by E. C. Tullis and 
G. E. Altstatt. 

Cornell University abstracts of theses, 1943 {Ithaca, N. Y.: Cornell Univ. 
Press, 1944, pp. 222-229, 222-228, 242-244, 247-256, 418-419) following are 

of interest to plant pathology: A Study of Frost Injury and Resistance in Garden 
Roses, by G. N. Asai (pp. 323-326); Fusarium Wilt of Spinach, by O. S. Cannon 
(pp. 327-329) ; Powdery Mildew of Barley—Studies of Yield Losses and the 
Inheritance of Disease Resistance, by N, F. Jensen (pp. 333-334); Studies on 
Spray and Dust Schedules for Control of Apple Scab in Western New York, 
by F. H. Lewis (pp. 335-^38) ; The Rust of Greenhouse-Grown Spearmint and 
Its Control, by J. S. Niederhauser (pp. 342-344) ; Some Studies on ‘^the Dutch 
Elm Disease and the Causal Organism, by S. A. Pope (pp. 347-348) ; Studies 
of Phytopathogenic Bacteria, by M. P. Starr (pp. 349-350) ; Effect of Temperature 
and Relative Humidity on Occurrence of Blossom Blight of Stone Fruits, by L. O. 
Weaver (pp. 351-353) ; Suscept Range of the Potato Yellow Dwarf Virus, by 

S. G. Younkin (pp. 354-356); and The Volatile Production of Apples and Its 
Possible Relation to the Apple Scald Disease, by F. W. Southwick (pp. 418-419). 

[Abstracts of papers] (Va. Acad. Sci. Proc., 1944, pp. 42, 48, 72). —The fol¬ 
lowing are included: Studies in the Physiology and Genetics of CoUetotrichum 
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phomoides, the Tomato Anthracnose Organism, by C. W. Roane and E. K. 
Vaughan, and Black Shank, a Little Known But Serious Threat to Tobacco 
Production in Virginia, by E. K. Vaughan (both Va. A. and M. Col.) ; and 
Technique for Measuring Resistance to Black Root Rot in Tobacco, by R. G. 
Henderson (Va. Expt. Sta.). 

Plant diseases in Texas and their control, A. A. Dunlap and J. F. Rosborough. 
((x>op. Tex. Expt. Sta. and U. S. D. A.). {Tex. Agr. Col Ext. [Bui] 132 [1944], 
pp. 73, Ulus. 29). —A revision of Texas Station Circular 91 (K S. R., 85, p. 357). 

Notes on Wisconsin parasitic fungi, III, H. C. Greene {Wis. Acad. Sci., Arts, 
and Letters, Tram., 35 {1943), pp. 113-135). —These miscellaneous notes (E. S. R., 
89, p. 221; 91, p. 693), including additional plant hosts and additional species, are 
based chiefly on collections made during 1942. 

Supplement to the revised list of plant diseases in Tanganyika Territory, G. B. 
and M. M. Wallace {Ea.^t African Agr. Jour., 10 {1944), No. 1, pp. 47-49). — 
This list includes also a small number of fungi recorded on noneconomic plants.^ 

Some aspects of plant pathology in Western Australia, W. P. Cass Smith 
{Jour. Austral. Inst. Agr. Set., 10 {1944), No. 3, pp. 93-101). —An address dis¬ 
cussing the history, contributions to agricultural progress, present activities and 
problems, future trends, and organization of plant pathology in this area. 

Electrokinetic studies on Erwinia amylovora and Phytonionas stewartii in 
relation to virulence, V. L. Frampton and E. M. Hildebrand. {Cornell Univ.). 
{Jour. Bact., 48 {1944), No. 5, pp. 537-545, Ulus. 1). — Pathogenicity or virulence 
in E. amylovora was not found correlated with electrophoretic velocity, and in 
neither species was the virulence of the pathogenic strains correlated therewith. 
Mobility-pH curves at constant ionic strength were determined for both organisms 
and appeared to be distinctive for each species. It was noted that age, storage, 
kind of media, and serum globulin (horse) did not affect the mobility of E. 
amylovora. 

Notes on seed-borne fungi. —II, Alternaria, J. W. Groves and A. J. Skolko 
{Caaiad. Jour. Res., 22 {1944), No. 5, Sect. C, pp. 217-234, Ulus. 25).- —In this 
contribution (E. S. R., 92, p. 64), seven species of this fungus genus—of which 
six are definitely pathogenic—are reported to have been isolated from crop plant 
seeds. Cruciferous plants were attacked by three distinct species: A. brassicae, 
A. oleracea, and A. raphani n. sp.—here described; the last was isolated only from 
radish seeds. Two species were found on carrots: A. radicina and A. dauci n. 
comb.; a species close to A. dauci was isolated from flax and is described as 
A. linicola n. sp. The name A. tenuis is here used to include the generally sapro¬ 
phytic forms that have been isolated from seeds of a wide variety of plants; 
they exhibit many variations in culture characters, spore markings, etc., but all 
have spores falling within the range 20 m--50m, X 10fx-16p,. There are 31 references. 

Inducing sporulation of Alternaria solani in culture, S. E. A. McCallan and 
S. Y. Chan {Contrib. Boyce Thompson Inst., 13 {1944), No. 7, pp. 323-335, 
Ulus. 3). —Undisturbed cultures of most isolates produced few spores or none, 
w^hile potato dextrose agar cultures scraped and placed on a window sill sporulated 
more or less readily; other media tried or addition of various vitamin B com¬ 
ponents, in conjunction with the above scraping and exposure were without effect 
or no better than the ix>tato dextrose agar. Maximum vegetative growth and 
sporulation of scraped cultures occurred at 20® C.; at this temperature, sporulation 
tended to increase with decrease in relative humidity. Even with optima of both 
temperature and humidity, however, the spore yield of controls exposed on the 
window sill was not attained. Cultures exposed to irradiation from an open 
mercury arc lamp sporulated abundantly, under favorable conditions yielding about 

East African Agr. Jour., 2 (1937), No. 4, pp. 305-310. 
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10 million spores per petri dish culture. Scraped cultures produced a maximum of 
spores following about 20 seconds’ exposure; unscraped cultures required longer 
and produced less than one-sixth as many spores. Scraping before or after irradia¬ 
tion made no significant difference in yield. Maximum spore yields were obtained at 
10-cm. distance from the lamp and with 2-week-old cultures. Following scraping 
and irradiation, there was a pronounced optimum at 20° for greatest sporulation. 
Irradiation through color glass filters markedly affected sporulation, which increased 
as the wavelength transmitted decreased. Greatest sporulation was obtained with 
filters whose limits of transmission were 240-254 mp,. Spores produced by irradiated 
cultures were equal in infective power to those from cultures exposed on the window 
sill. Maximum sporulation of this fungus (Maine strain 52) may be induced by 
growing on potato dextrose agar for 2 weeks at 20°, scraping, exposing to ultra¬ 
violet light for 20 sec. with lamps or filters transmitting to about 250 mp, and 
returning to 20° for 2 days. 

Ascochyta meliloti (Trel.) Davis as the conidial stage of Mycosphaerella 
lethalis Stone, F. R. Jones. (U. S. D. A. coop. Wis. Expt. Sta.). (IVis. Acad. 
ScL, Arts, and Letters, Trans., 35 (1943), pp. 137-138). —An amended description 
is included. 

Penicillin treatment of crown gall, J. G. Brown and A. M. Boyle. (Ariz. 
Expt. Sta.). (Science, 100 (1944), No. 2606, p. 528). —In further tests of penic¬ 
illin against plant pathogenic bacteria (E. S. R., 92, p. 65), crown galls on bryophyl- 
lum induced by inoculation with Agrohacterinm (Phytonwnas) tnmefaciens were 
destroyed by wrapping antiseptic cotton soaked in crude penicillin around them after 
puncturing the galls in numerous places with a sterile needle. The method is sug¬ 
gested for trial on nursery stock and set trees and other plants with galls limited to 
crown and other aerial parts. 

A comparison of the toxicity of certain dyestuffs to the conidia of Fusarium 
culmorum, W. M. Dion and K. A. Lord (Ann. Appl. Biol, 31 (1944), No. 3, pp. 
221-231). —As determined by the slide-germination technic, the toxicity of the basic 
dyes tested against spores of F. culmorum and Cercosporella herpotrichoides was 
unaffected by the acid radicle associated with the dye base. The high toxicity of 
malachite green to F. culmorum was reduced weight for weight and mole for mole 
by substituting ethyl, propyl, or butyl for the methyl groups. Reduction of this dye 
to malachite green leuco base removed its toxicity. Substitution of amino and 
alkylated groups in benzene nuclei of triphenyl methane increased the toxicity; acid 
groups reduced it. Sulfonation and carboxylation reduced toxicity to the vanishing 
point. Alkylation of amino groups increased the toxicity, but alkylation of benzene 
nuclei did not appreciably affect it. When the central C atom of the triphenyl 
methane dyes was replaced by N the diphenyl ammonium compounds were less toxic 
than the corresponding triphenyl methane compounds. Prevention of rotation of 
the animated benzene rings by bridging—in the n-position to central atom—with 0 or 
N, and so obtaining a planar molecule, only slightly affected the toxicity. Certain 
dyes stimulated fungus growth. The toxicity of the basic dyes seems thus to depend 
not on one specific part but on the molecule as a whole; within limits the structure 
may be varied without pronounced toxicity changes. 

A new parasitic red alga from southern California, E. Y. Dawson (Bui. Torrey 
Bot. Club, 71 (1944), No. 6, pp. 655-657, Ulus. 4).—Loranthophycus californicus 
n. gen. and sp. (Delesseriaceae)—parasitizing sterile fronds of an undescribed alga 
of the same family—is described. 

Brazilian chytrids.-IV, Species of Rozella, J. S. Karling (Mycologia, 36 

(1944), No. 6, pp. 638-647, Ulus. 28). —Six species (one new) of this fungus genus 
parasitizing the mycelium or sporangia of Pythium, Achlya, Cladochytrium, Endo^ 
chytrium, Rhizophlyctis, or Rhizophydium are considered. Five of these six hyper- 
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parasites have been recorded previously from the United States; their discovery in 
South America indicates this genus to be widely distributed geograpliically as well 
as in host range. 

Untersuchungen uber den Einfluss der Hitze auf den Rostparasitismus [Inves¬ 
tigations of the influence of heat on rust parasitism], W. Straib and A. Noll 
(Zentbl. Bakt. [etc.], 2. Abt., 106 (1944), No. 13-15, pp. 257-277). —Supplementing 
earlier studies of the influence of temperature on rust parasitism, the author 
investigated the action of supramaximum temperatures on the course of infection 
and behavior of the host plants against Puccinia glumaruni and P. triticina, as 
well as their histological relationships. In this work heat was applied by immer¬ 
sion of the experimental plants in water heated to the desired temperature. 
Under like duration of treatment applied several days after inoculation, the external 
signs of resistance (chlorosis and necrosis) in suitable wheat varieties increased 
and then decreased in distinctness with rises in temperature up to about 35° C. 
For attainment of the same resistance picture at the higher temperatures—parallel¬ 
ing the results of warm-air treatment in earlier studies—an essentially shorter 
action time was needed than for the lower temperatures. To evoke resistance at 
25", immersion for 16 hr. sufficed; at 30", 2 hr.; and at 50°, 1 sec. For complete 
suppression of fructification in the two fungi, 30° for about 15 hr., 40° for 10 
min., and 50° for 5 sec. were necessary—in each case with treatment of the plants 
5 days after inoculation; with earlier application of heat the duration of treatment 
was correspondingly shortened. Heat treatment of wheat leaves before inoculation 
led to increased susceptibility to both rust fungi; this was particularly noticeable 
in the highly resistant varieties of wheat. The most pronounced effects with both 
pathogens occurred at a water temperature of 50° applied for 40 sec. The effects 
were indicated macroscopically by break-down of the leaf spots and promotion of 
fructification in the parasites. The decreases in resistance thus induced were 
specific for both races and varieties of wheat, but the original degree of resistance 
of the host plant was later regained. Under the influence of higli temperatures 
applied after infection had taken place, a gumlike substance was formed in the 
mycelium of both fungi, such as occurs in absolute host resistance. Values were 
ascertained for the minimum heat-application time needed for the formation of 
this substance, as well as for its rate of production. Heating the leaf blades 
before infection led to a temporary inhibition of the production of this gumlike 
substance and promotion of mycelial growth. An attendant plicnomenon of re¬ 
sistance to these fungi was the more or less pronounced silicification of the tissues. 
The temperature-determined resistance depends on the greater heat susceptibility 
of the fungus itself; both species—as well in young as in old stages of infection— 
exhibited similar behavior to the applied heat, the hyphae becoming inhibited in 
growth and the haustoria frequently deformed and silicified. The different heat- 
determined types of infection were also recognizable microscopically by mycelial 
forms described in the text. Comparison of the microscopical behavior of P. 
gluniarum tritici and the host cells in the so-called summer or field resistance of 
wheat varieties indicated a close correlation with the behavior of seedlings elicited 
by heat shock. 

Untersuchungen iiber Wundreaktionen des Weizenblattes und ihre Beziehun- 
gen zur Rostinfektion [Studies of the wound reactions of wheat leaves and their 
relations to rust infection], A. Noll (Zentbl. Bakt. [etc.], 2. Abt., 106 (1944), No. 
13-15, pp. 277-285). —Formation of the gumlike substance in wounded wheal leaves 
was found strongly favored by high environal moisture. The optimum temperature 
for its production in wounds immersed in water was about 36° C., the process 
under these conditions being completed in about 10-12 hr. Formation of this 
material is said to be a resistance reaction of the wheat plant against attack by 
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bacteria on the wound. After heat treatment of the leaves for about 20 sec. at 
50® before wounding, this cell product was no longer produced and the wound 
became a focal point for tissue decay. After the action of frost, chloroform, and 
other factors described in the text the production of this material was prevented; 
the same was true in leaf infection by Puccima glumumm. Etiolation of the 
plants led to no such inhibition. After a certain time following application of 
heat the tissues regained their original resistance and the ability to form this cell 
product; they were also protected against a repeated heat shock. The leaf cells 
around the wound became encrusted with large amounts of silicic acid. In etiolated 
leaves, the chloroplasts in the cells bordering the wound stirface retained their 
normal form and color longer than in other parts; the nuclei of such cells were 
also more deeply stained with Delafield’s hacmatoxylin than the other nuclei. 
Close resemblances were observed between these wound reactions and the resistance 
reactions of the host cells to rust infection—particularly as to the relations of 
temperature. 

A new genus of smuts, M. J. Thirumat.achar {Mycologia, 36 (1944), No. 6, 
pp. 591-597, Ulus. 11). —This smut fungus, found on a tree— Hcptaplcurum 
venulosuin —common in the mixed forests of Mysore, is described as Mundkurella 
hcptapleuri n. gen. and sp. (Ustilaginales). 

Two new records of Sphaceloma diseases in the United States, A. E. Jenkins. 
(U. S. D. A.). (Phytopathology, 34 (1944), No. 11, pp. 981-983, Ulus, i).—The 
author reports scab (S. araliae) mi Aralia spinosa in a nursery in northeastern 
Missouri and gray scab (S. murrayae) on Sali.v lasiandra in Washington State. 

The germination of the seed of Striga lutea.—I, Host influence and the 
progress of germination, R. Brown and M. Edwards (Ann. Bot. [London], n. 
set., 8 (1944), No. 30 - 31 , pp. 131-148, Ulus. 8). —This parasitic flowering plant 
attacks the roots of various hosts of which corn, sorghum, and sugarcane are 
the most economically important. The majority of its seeds germinate only when 
exposed to stimulating material from the host roots; two methods are described 
for studying the quantitative aspects of the host-parasite relation in germination. 
The germination rale after exposure to the host stimulus was found to be enhanced 
by previous exposure of the seeds to moist warm conditions—believed to indicate 
that the host factor operates only at a comparatively late stage in germination. 
Although the majority of the seeds failed to produce a radicle unless exposed to 
the host factor, a small proportion under suitable treatment did so without it. 
In composite cultures of host roots and seeds of the parasite the frequency of 
germinated seeds tended to fall with increasing distance from the host root; this 
is believed to be the effect of a corresponding gradient in the concentration of the 
material from the host root. Comparison of the germination frequency along 
individual roots showed that those from different seedlings varied considerably 
in the rate of secretion of the host factor; observations of germination frequency 
at intervals in successive zones of a vertical series across which a host root grew 
indicated the secretion of the stimulant to occur only at the root tip. Germination 
along a host root was enhanced by production of laterals—attributed to the conse¬ 
quent development of additional root tips. It is suggested that since—with S. lutea 
seeds and possibly also with those of other similar parasites—germination can 
be arrested at a comparatively late stage by withholding the host factor without 
at the same time disturbing normal metabolic processes, such seeds may provide 
favorable material for studies of germination. 

Direct and indirect actions of radiation on viruses and enzymes, D. Lea, K. M. 
Smith, B. Holmes, and R. Markham (Parasitology, 36 (1944), No. 1-2, pp. 110- 
118, Ulus. When tobacco mosaic virus at various concentrations was inactivated 
by y-rays, the inactivation dose was independent of concentration at the higher 
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concentrations, and at low concentrations it also attained a constant but lower 
value. Over an intermediate range the inactivation dose increased with concentra¬ 
tion of virus. These results are explained on the basis that when the virus is 
irradiated dry or in concentrated solution the inactivation is direct and due to 
ionization produced inside the virus particle; at lower concentrations the inactiva¬ 
tion is largely indirect and due to ionization of the water. Gelatin added to the 
solution protected the virus against the indirect action of radiation. Curves are 
given of the inactivation of dry preparations of ribonuclease and adenylpyrophos- 
phatase (myosin) by X-rays. On the assumption that a single ionization in an 
enzyme molecule leads to its inactivation, it is shown that measurement of the 
inactivation dose leads to a rough estimate of the molecular weight of the enzyme. 
There appears to be no fundamental difference between viruses and enzymes in 
their mechanism of radiation inactivation. 

Descriptions and revisions of several species of viruses in the genera Marmor, 
Fractilinea, and Galla, H. H. McKinney. (U. S. D. A.). {Jour. Wash. Acad. 
Sci., 34 (1944), No. 10, pp. 322-329 ).—Several species and varieties of viruses 
infecting cereal and forage grasses are here described and named, and the descrip¬ 
tions of the wheat mosaic-rosette and tobacco ring-spot viruses are emended—the 
latter being transferred to the genus Marmor Holmes emend. The virus of mild 
dark-green mosaic in tobacco is described and named. The viruses of cereal grasses 
in Russia and Siberia are placed in the genus Fractilinea. The wheat mosaic viruses 
reported from Japan are believed very similar to the soil-inhabiting wheat mosaic 
viruses east of the Mississippi River, and no attempt is at present made to separate 
them. The virus of wallaby ear of corn is i)laced in the genus Galla. There are 
37 references. 

Some viruses transmitted by agallian leafhoppers, L. M. Black (Amcr. Phil. 
Soc. Proc., 88 (1944), No. 2, pp. 132-144, Ulus. 7 ).—As a result of this study, a 
new genus, Aureogcmis, is proposed to include potato yellow dwarf virus and two 
new potato viruses here described. It is further proposed that the New York 
potato yellow dwarf virus be named A. vastans var. vulgare n. comb; the New 
Jersey yellow dwarf virus, A. vastans var. agalliae n. comb.; and the new viruses, 
A. magnivena and A. clavifolimn n. spp., resiiectively. The transmission tests were 
done on crimson clover. The New York virus was transmitted by AceratagalUa 
sanguinolenta (Prov.), A. lyrata (Baker), A. obscura Oman, and A. curvata Oman, 
but not by Agallia constricta Van Duz.; it was transmitted by only 2 of 465 A. 
quadripunctata (Prov.) and possibly by 1 of 220 Agalliopsis novella (Say). The 
New Jersey virus was transmitted by Agallia constricta and A. quadripunctata but 
not by AceratagalUa sanguinolenta; it is also possible that 1 of 241 Agalliopsis 
novella transmitted this virus. Aureogenus magnivena was transmitted by Agallia 
constricta, A. quadripunctata, and Agalliopsis novella but not by AceratagalUa 
sanguinolenta. Aureogenus clavifolium was transmitted by Agalliopsis novella but 
not by AceratagalUa sanguinolenta, Agallia aonstricia, or A. quadripunctata. There 
was evidence that the cases of rare transmission were real and not due to con¬ 
tamination. 

Rootrots of cereals and grasses in North Dakota, R. Sprague. (Coop. U. S. 
D. A.). (North Dakota Sia. Bui. 332 (1944), pp. 35, Ulus. 8 ).—The increased 
importance of grass crops in the northern Great Plains stressed the need for this 
restudy of the causes of poor stands and low yields in grains and grasses due to 
soil fungi. The symptoms of root rot in North Dakota cereals and grasses were 
found separable into four types of injury: (1) Preemergence seed and seedling 
rots due to Pythium debaryanum, Helminthosporium sativum, Fusarium spp., and 
various molds, particularly in early spring, with P. arrhenomanes causing seed rot in 
later seedings; (2) damping-off due to P. debaryanum and related species soon after 
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seedling emergence; (3) rcx>t browning or seedling bliglit due to P. arrhenomanes 
and causing cool-season grasses to wither and die about 6 weeks after April seeding 
and warm-season grasses, corn, and sorghum to be affected when seeded early 
before the soil is thoroughly warm; and (4) general root decay or necrosis due to 
H. sativum, Fusarium spp., Curvularia geniculata, and to some extent to Pythdum 
spp. This injury is not confined to any period in the plant’s growth, although most 
of the injury occurs in summer. 

The most important fungus root parasites of grasses and wheat in the State are 
P. arrhenomanes and H. sativum, respectively; they attack almost all cereals and 
grasses. There are a number of strains of the root necrosis and damping-off 
Pythiums varying in ability to attack certain grass and nongrass hosts. Oats are 
moderately susceptible and wheats resistant to most of them; small seeded grasses 
such as blue grama and such grains as proso are usually highly susceptible when 
seeded in cool moist soil. Most Fusariums found in North Dakota are important 
only as early-season seed rots, but the much more parasitic scab-producing species 
are present in the Fargo area. Rhisoctonia solani is common on cereal and grass 
roots during wet weather, but most strains are not highly parasitic to most grasses 
and cereals in the State; it sometimes causes eye-spot at the stem bases of wheat. 
Pink root in maturing cereals and grasses is mainly due to a nonparasitic develop¬ 
ment of F. oxysporium or to a nonparasitic or semiparasitic attack by Phoma ter- 
restris. The latter sometimes rots seeds of sorghums and corn during wet retarded 
early-season weather. Several common molds (e. g., Alternaria spp.) are non¬ 
parasitic on living cereals and grasses, but C. geniculata sometimes has strains caus¬ 
ing root decay in some cereals and grasses. 

Physiologic specialization of Puccinia glumarum Erikss. and Henn. in China, 
C. T. Fang {Phytopathology, 34 {1944), No. 12, pp. 1020-1024). —Nine physiologic 
races (C1-C9) of P. glumarum in 43 collections—most of them from Yunnan 
Province, China—were separated on differences in infection type on 7 varieties of 
wheat and 1 variety of barley. Of 1,487 varieties tested for reaction to these races, 
30 proved either immune or highly resistant; since only 2 of the 30 were of Chinese 
origin, introduction of breeding material into that country may be advisable. 

Pathogenicity on A vena and growth response of Pseudomonas coronafaciens 
(Elliott) Stapp, C. H, K^ngsolver {Iowa State Col. Jour. Set., 19 {1944), No. 1, 
pp. 29-31). —Abstract of thesis. 

Soil conditions and the take-all disease of wheat.—VIII, Further experiments 
on the survival of Ophiobolus graminis in infected wheat stubble, S. D. Garrett 
{Ann. Appl. Biol., 31 {1944), No. 3, pp. 186-191). —In this installment (E. S. R., 
87, p. 382), assimilable nitrogen in various forms is shown to prolong the life of 
O. graminis in infected wheat straw, whether added directly to it or to the sur¬ 
rounding soil. When the infected straws were buried in washed quartz sand, 0.5 
gm. N per 100 gm. air-dry straw proved the optimum dressing for longevity of 
the fungus; adding sodium phosphate did not significantly increase it. N is con¬ 
sidered to prolong the life of Ophiobolus by enabling the mycelium to form new 
branch hyphae, which can explore unexhausted parts of the substrate; it is suggested 
that aged mycelium dies from carbohydrate starvation, through exhaustiort of the 
zones of enzymic erosion around the hyphae. This hypothesis is supported by the 
extended life of the fungus in infected straws shaken twice weekly in 3 percent 
dextrose solution. Ophiobolus was found to survive longer in infected straws buried 
in a fallow soil than in the same soil under oats, mustard, or trefoil; this sug¬ 
gests the use of catch crops as competitors with the fungus for soil N. 

Studies on seed treatments for cereal crops, W. E. Brentzel {North Dakota 
Sta. Bui. 331 {1944), pp. 19, illus. 2).—Ten proposed requirements of a satisfactory 
disinfectant are listed, and the results of seed treatment tests are presented. The 
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plant emergence and seedling vigor from low test weight wheat were increased 
and oats smuts were satisfactorily controlled by seed treatment with an organic 
mercurial. The emergence from barley with low germination was considerably 
improved by eitlier of two organic mercurials, and covered smut and stripe were 
controlled, emergence from blighted (Helminthosporium spp.) seed was increased, 
and smut of proso was prevented by ethyl mercury phosphate seed treatment. The 
stand of emmer was improved and smut reduced by organic mercurials. No 
apparent injury occurred in hard spring wheat stored 172 days after treatment with 
ethyl mercury phosphate or in durum wheat stored 285 days after treatment with 
the latter or with copper carbonate or basic copper sulfate. Four oats varieties 
treated with ethyl mercury phosphate were stored 48 days, also without injury. The 
emergence of hard spring wheat in soil generally was 7-14 percent lower than the 
official blotter germination and that of amber durum 1-8 percent lower; the figures 
for seed treated with ethyl mercury phosphate were 2.3 below and 2.4 percent above, 
respectively. It thus appears that only when treated with a suitable organic mercu¬ 
rial will wheat give an emergence aiiproxiniately equal to the official germination. 
The emergence of flax in soil was 10-32 percent below that in the official blotter 
test. The average decrease from seven lots of seed was 18 percent; treatment with 
ethyl mercury phosphate reduced this difference to 10 percent. 

Seed treatments, W. E. Brentzel {North Dakota Sta. Cir, 69 {1944) ^ pp, 16, 
Ulus, 10). —A revision of Circular 56 (E. S. R,, 73, p. 194). 

The short wet method of seed disinfection, A. E. Muskett {Ann. Appl. Biol, 
31 {1944), No. 3, pp. 218-221, Ulus. 5). —As good results against helminthosporium 
disease of oats were obtained by this as by the dusting method, Ceresan being 
employed. Suitable apparatus is necessary for the method, and two of the machines 
manufactured for the purpose are described. 

Parasitism of Rhizoctonia solani on beans, I,. H. Person. (La. Expt. Sta.). 
{Phytopathology, 34 {1944), No. 12, pp. 1056-1068, Ulus. 4). — R. solani can induce 
damping-off and stem rot in beans under a rather wide range of temperature and 
soil moisture. The 27 isolates studied comprised a number of strains differing in 
culture characters and growth rate at different temperatures. Four rather clear-cut 
groups of isolates were distinguished on the basis of pathogenicity to beans: (1) 
Isolates from sugarcane and from sclerotia on potato tubers were nonpailiogenic to 
beans; (2) those from peas caused a very slight amount of damping-off and a 
moderate stem infection; (3) the isolate from rice almost completely prevented 
emergence but caused less severe stem lesions than the pea isolates; and (4) isolates 
from bean, tomato, eggplant, and sugar beet proved capable of reducing stands 
somewhat and caused very severe stem lesions. The isolates in groups (2) and (4) 
could be further subdivided when cowpeas, English peas, soybeans, and broadbeans 
were added as differential hosts. The nonpathogenicity of the sugarcane and potato 
isolates is of interest and may be of possible importance when considering a rotation 
system for the alluvial sections of Louisiana. The above hosts are important 
economic crops in some of these areas. 

Thermal inactivation of southern bean mosaic virus, W. C. Price {Amer. Jour. 
Bot., 31 {1944), No. 8, pp. 4s~5s). —An abstract. 

The reaction of varieties of Trifolium subterraneum to attack by Uromyces 
trifolii SIS a heritable character, K. L. Hills {Jour. Council Sci. and Indus. Res. 
[Austral.], 17 {1944), No. 2, pp. 74-78). —The variety (Mt. Barker) of subter¬ 
ranean clover commonly grown in Australia is very susceptible to leaf rust; other 
varieties—particularly the early maturing types—are not attacked. By crossing 
Mt. Barker with the early Mulwala, it was shown that resistance to this disease is 
an inherited character, although early maturity tends to be associated with resistance. 
Both early and late segregates, however, have been obtained in the third generation 
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of the cross which are immune and possess to a large extent the agronomic characters 
of the parents. 

Factors influencing the development of cotton diseases, L. Ling (Ann. Appl 
Biol., 31 (1944), No. 3, pp. 194-204, illus. 6). —^Under local conditions in Szechuan 
Province, West China, the incidence of most cotton diseases was observed to be 
influenced chiefly by air humidity. For sore shin, however, soil moisture and soil 
temperature have a more profound influence. In the case of cyrtosis—caused by 
leaf hopper injury—the disease appears earlier with higher temperatures during the 
period of rapid reproduction of the insect, whereas heavy rainfalls reduce the 
intensity. Environal modification by varying the time of sowing influences the 
incidence of diseases affecting both seedlings and mature stages. Among seedlings 
the prevalence of anthracnose is influenced chiefly by air humidity; sore shin, on 
the other hand, requires a moist soil for spread and development. In the mature 
plant, late sowings increase the intensity of cyrtosis but reduce bacterial blight and 
anthracnose. As to culture practices, nitrogenous fertilizers generally increased the 
incidence of most diseases; denser stands and closer .si>acing brought a heavier 
infection in stem and leaf diseases but not in boll diseases; and a mixed cropping 
system apparently had no effect on the fungus and bacterial diseases but reduced 
the intensity of cyrtosis when the crop interplantcd was not susceptible to leafhopper 
infestation. 

Phoma stem disease of flax, C. R. Millikan (Jour. Austral. Inst. Agr. Sci., 
10 (1944), No. 3, pp. 129-130, illus. 1). —A note on stem spotting in Victoria by 
Phoma sp., with symptoms apparently not those usually reported for flax infection 
with Phoma spp. 

Physiologic specialization and the control of millet smut, C. S. Wang. (Minn. 

Expt. Sta.). (Phytopathology, 34 (1944), No. 12, pp. 1050-1055). —Of 9 collections 
of UstUago crameri from China tested for pathogenicity on 12 millet varieties, 6 
differed sufficiently in virulence on 5 differential hosts to be considered physiologic 
races. Although there were great differences in varietal reaction to smut races, 
no variety was resistant to all. Of 11 fungicides tested as seed disinfectants, all 
except powdered sulfur and formaldehyde dust reduced the smut infection. New 
Improved Ceresaii was very effective, and formaldehyde dip, Cuprocide, copper car¬ 
bonate, and Rarbak III were fairly so; sulfur fungicides in general were not 
satisfactory. 

Macrophomina root and stem rot and anthracnose of Chamaecrista, J. L. 

Weimer. (Ga. Expt. Sta. coo]). U. S. D. A.). (Phytopathology, 34 (1944), No. 
12, pp. 1077-1085, illus, 3). —Two diseases of Chamaecrista (partridge-pea) are 
described, a root and stem rot and an anthracnose caused by Macrophomina phascoli 
and Glomcrella cingulata, respectively. So far as known, the former fungus attacks 
C. procumbens only; the latter is destructive both to this species and to C. fasciculata. 
Under the test conditions, Macrophomina was more pathogenic on young plants, 
but observations indicate that older plants can be killed by it. Anthracnose can kill 
seedlings in a few days, but only the actively growing ends of the branches of 
older plants are susceptible and mature plants are highly resistant. 

Outline of procedure for the diagnosis of bacterial ring rot of pbtatoea— 
report of the committee of the Potato Association of America, D. P. Click et al. 
(Anier. Potato Jour., 21 (1944), No. 11, />/>. 311-314).—The report includes a 
recommended procedure applicable to routine inspection in field, car, or storage, 
involving field inspection for vine and tuber symptoms, car or storage inspection for 
tuber symptoms—including the ultraviolet light test, and elimination of infected 
tubers; and a procedure to be followed in other than routine inspection (e. g., when 
routine tests prove unsatisfactory or when recourse to law may be taken in case 
of the sale of supposedly infected seed tubers), involving the gram stain, isolation 
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and identification of the bacterial agent, transmission of infection to a suitable host, 
and the ooze test. 

Efficacy of the rotary knife in the control of potato ring rot, L. C- Knork. 
(Cornell Univ.). (Amer. Potato Jour,, 21 (1944), No. 9, pp. 250-261). —In two 
factorial tests of the rotary cutting knife, two HgCh cut seed dips, and ultraviolet 
light against ring spot spread, the first method—^with boiling water disinfection of 
knife—produced higher yields of both healthy and total tubers than the others 
and also led to a statistically significant reduction in the amount of ring rot-diseased 
tubers. In both tests HgCh seed piece dips gave the greatest control of ring rot 
spread, but at the same time led to the smallest crop of healthy and of total tubers. 
Either the extent of the field lay-out or the differences obtained (or both) were 
too small to show results of statistical significance in controlling ring rot by ultra¬ 
violet light. Analyses of covariance showed a high correlation between stand and 
yield, indicating that the yield of total tubers (healthy + diseased) depended on 
the effect of the particular treatment on emergence. The picker planter in the field 
led to an apparent spread of ring rot, but since the difference was not statistically 
significant, the increase under the test conditions may have been due to variations. 

The effect of sulphur and acid fertilizer on incidence of potato scab, J. H. 
MuNaE, H. C Moore, J. Tyson, and E. J. Wheeler. (Mich. Expt. Sta.). 
(Amer. Potato Jour., 21 (1944), No. 11, pp. 293-304). —Applications of acid ferti¬ 
lizer alone and plus S in bands, plowed under, or disked into the soil reduced infec¬ 
tion with Actinomyces scabies. The greatest reduction in scab resulted from apply¬ 
ing 3,200 lb. S per acre plus acid fertilizer, but the yield was seriously impaired; 
the least scab occurred in plots with soil reactions of about pH 3.5-3.8. The potato 
scab organism was only partially inhibited in soils of low pH, and it gradually 
adapted itself to these conditions. The disease became more severe following addi¬ 
tion of lime to bring the soil reaction to about pH 5.6. As compared with the crop 
of 1939, there was a noticeable decrease in percentage of clean tubers in the tw^o 
crops following the second application of S in 1940, and this in spite of the fact that 
the soil pH in most (except the limed) plots remained lower. 

Potato scab and seed piece decay control by seed treatment, J. A. Beari: 
(Jour. Dept. Agr. So. Austral., 48 (1944), No. 1, pp. 12-13, Ulus. 1). —The author 
reports effective control of scab and seed-piece decay by a new proprietary organic 
mercurial compound and by zinc oxide. The commercially significant scab in plots 
grown from untreated seed was about 10 percent, representing a loss of 1 ton 
per acre. 

Transmission of potato virus diseases.—IV, Ground work studies on the 
growth of normal potato foliage, J. G. Bald (Jour. Council Sci. and Indus. Res. 
[Austral.], 17 (1944), No. 2, pp. 94-111, Ulus. 3). —A continuation (E. S. R., 90, 
p. 777). When periodic measurements of leaf area were made on plants of different 
varieties and strains during the earlier developmental stages, the growth rate of 
the total area was similar until about the inception of flowering; thereafter, the 
rates for early strains and varieties were less than for the later ones. The early 
agreement in leaf growth rate indicated that the metabolic processes underlying 
growth at that stage were equally efficient for all strains and varieties tested. The 
number of leaves developing on the main axes were similar. The differences in 
leaf area among the strains and varieties seemed to arise from differences in the 
time of inception of several development stages. In the Up-to-Date variety, which 
has very large leaves on the main axis, the development of axillary shoots occurred 
later than in varieties with smaller leaves; continued expansion of the leaves on 
the main axis apparently delayed the formation of axillary shoots. The difference in 
the times at which axillary growth began was not evident between early and late 
strains of the same variety. The main determinant of maturity was the growth of 
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axillary shoots. Independently of varietal differences in time of inception of 
axillary growth, early maturing varieties and strains had a relatively slow axillary 
growth rate and late maturing ones had a relatively rapid axillary growth rate. 
It is suggested that differences in maturity are due mainly to competition for growth- 
promoting substances between above-ground axillary shoots and those below ground 
on which the tubers form. 

Potato wart in America, R. E. Hartman and R. V. Akeley. (U. S. D. A. 
et ah). (Amcr. Potato Jour., 21 {1944), No. 10, pp. 282-288). —Potato wart 
(Synchytrium endohioticum) was found still confined to restricted areas in Penn¬ 
sylvania. Its spread has been controlled by temperature and moisture relationships, 
immune varieties, and strict quarantine regulations as well as by those governing 
potato growing in the infested areas. Recently the problem has become more 
critical, because at least three new biotypes of the organism have been isolated in 
Europe and a number of varieties forjmerly believed immune are susceptible to 
these races; thus far no new races have been found in the United States. Tests of 
14 new American varieties and the Dutch variety President indicate that Kathahdin, 
Mohawk, Sequoia, Mesaba, and Norkota may be considered immune and Houma 
very resistant. Of 117 seedlings from 14 crosses and 2 selfed lines tested, segrega¬ 
tion for resistance occurred in 10; of these, 7 had Kathahdin as a parent. Two 
selfed lines of Katahdin showed about 50 percent of their seedlings to be very 
resistant. Of 60 other seedling varieties and commercial sorts tested, 11 proved 
immune, 4 very resistant, and 45 susceptible. 

An Alternaria disease of safflower, S. Chowbhury {Jour. Indian Bot. Soc., 
23 {1944), No. 2, pp. 59-65, illus. 2). —On a leaf spot of Carthamus tinctoriu.s 
observed at Pusa and vicinity and found d\ie to A. carthami n. sp., which is described. 

Standard and new fungicides for the control of covered kernel smut of 
sorghum and their effect on stand, E. D. Hansing and L. E. Melchers. 
(Kans. Expt. Sta.). {Phytopathology, 34 {1944), No. 12, pp. 1034-1036). —Sper- 
gon, Arasan, New Improved Ceresan, DuBay 1452-C, and Corona Coppercarb 
proved efficient for increasing the sorghum stand and controlling Sphacelotheca 
sorghi. Neither micronized free-flowing .sulfur nor micronized wettable sulfur 
appeared to affect the stand, but both gave satisfactory control of the smut. 

The host-parasite relationship in susceptible cantaloups, resistant cantaloups, 
and cucumbers inoculated with Fusarium bulbigenum (Cke. and Mass.) var. 
niveum Wr. f. 2, C. E. Cox {Md. Univ. Off. Pub., 41 {1944), No. 6, pp. 14-15).— 
An abstract. 

A new virus disease of carrots, L. L. Stubbs and B. J. Grieve {Jour. Dept. 
Agr. Victoria, 42 {1944), No. 9, pp. 411-412, 415, illus. 6). —According to this 
preliminary report, a new virus disease of carrots has been responsible over a 
number of years for partial and in some cases complete failure of this crop in 
Victoria, Australia; though differing in important points, it somewhat resembles 
both aster yellows and western celery mosaic in symptoms produced. It was trans¬ 
mitted readily by a common and widespread aphid provisionally identified as 
Cavariella aegopodii. Certain carrot varieties were found tolerant to the disease, 
and further investigation of this phase of the problem is in progress^. 

The reaction of green pea varieties to downy mildew and two viruses, N. H. 
White and T. D. Raphael {Tasmanian Jour. Agr., 15^ {1944), No. 3, pp. 92-93, 
97, 104, illus. 1). —A test of 33 varieties of garden peas against Peronospora pisi, 
Pisum virus 2, and a virus resembling enation virus. 

A leaf curl disease of tomato and its relation to some other plants, J. W. L. 
Peiris {Prop. Agr. [Ceylon^, 100 {1944), No. 1, pp. 14-19, illus. 7). —The disease 
reported on was characterized by the upward curling, bronzing, and glossiness of 
leaflets and associated with and experimentally produced by mites. Sulfur dusting 
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or use of a sulfur spray controlled the abnormality. Another type of disease caused 
by a virus (unpublished data) is distinguished by the upward curling and interveinal 
yellowing of the leaflets. 

Factors influencing infection of the tomato by Verticillium albo-atrum, II, 

F. M. Roberts (Ann. AppL Biol., 31 (1944), No. 3, pp. 191-193). —In further work 
(E. S. R., 91, p. 45), tomato plants receiving adequate supplies of mineral nutrient 
were shown to acquire great resistance to infection by this fungus when the leaf- 
shoot ratio was reduced; this effect is attributed to a reduction in carbohydrate 
content of the host. Wide variation in potash manuring failed to affect the sus¬ 
ceptibility to this pathogen. 

Mycosphaerella tulasnei in apple and pear orchards, J. R. Kienholz. (U. S. 

D. A.). (Mycologia, 36 (1944), No. 6, pp. 648-649). —Though M. tulasnei has 
been connected with its imperfect stage Cladosporium herhartmt, the occurrence of 
its perithecia on fallen apple and pear leaves appears not to have been reported 
previously. Notes and measurements based on fresh material are included. 

A study of the apple rot fungus Phialophora malonim, L. P. McColloch. 
(U. S. D. A.) (Mycologia, 36 (1944), No. 6, pp. 576-590, Ulus. 4). —The serious 
losses caused by the fungus warranted further studies (E. S. R., 88, p. 491) on 
its morphology, physiology, and taxonomy, the detailed results of which are here 
presented, including an amended description of this variable species. F. malorutn 
is primarily a saprophyte living in the surface soil and on the bark and in cankerous 
woody tissues of apple trees. The fruits become infected on the trees, and under 
favorable conditions the fuftgus develops and causes serious and unpredictable 
losses during storage. The majority of lesions on Winesaps appear to develop 
around the Icnticels, though it is difficult to determine in many cases whether the 
point of entrance was via the lenticel or through a crack. The fungus also enters 
through insect and other injuries. 

Effect of spray injury on pre-harvest drop of McIntosh apples, F. H. Lewis. 

(Cornell Univ.). (Phytopathology, 34 (1944), No. 12, pp. 1015-1019). —Under 
uniform conditions of culture the amount of visible leaf injury and preharvest 
drop on McIntosh apple trees varied significantly with the spray treatment. Covari¬ 
ance analysis also showed a high correlation between leaf injury and preharvest 
drop, and both were greatest on trees sprayed with lime-sulfur, lead arsenate, and 
lime in the cover sprays. Flotation sulfur, lead arsenate, and lime in these sprays 
caused less leaf injury in July-August and less preharvest fruit drop than lime- 
sulfur, lead arsenate, and lime. It is believed that the excessive dropping of 
uninjured fruits from these trees can be explained on the bases of the amount 
of visible leaf injury, the time of injury, and the effect of the sprays on leaf 
efficiency. 

Strains of prune dwarf, R. S. Wiixison (Phytopathology, 34 (1944), No. 12, 
pp. 1037-1049, Ulus. 3). —Four strains of prune dwarf virus (Prunus virus 6 or 
Nanus pruni), differing in virulence, were found occurring naturally—two on plum 
varieties and two on sweet cherry. The relationship of these strains was demon¬ 
strated by a comparative study of the symptoms of each in transmission tests with 
a series of hosts including varieties of Prunus domestica, P. avium, P. armeniaca, 
P. cerasifera (Myrobalan), P. cerasus, P. mahaleb, P. per ska, and P. salicina. 
All strains induced strap-shaped rugose thickened leaves and dwarf growth on 
Italian prune and Lombard plum, stunting and leaf patterns on peach varieties, 
and leaf markings of various kinds and intensities on cherries and P. mahaleb. 
Symptom expression was either wanting or limited to faint leaf markings and 
occasionally dwarfing on most of the plum varieties tested. A tendency to recover 
was noted in peach and cherry varieties after appearance of the initial shock 
symptoms. 
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Plagas y enfermedades del cocotero de mayor importancia en la costa del Edo. 
de Yucatan [Pests and diseases of the cacao tree of major importance in the 
coastal region of the State of Yucatan, Mexico], L. H. Robles G. (FitSfilo, 
3 (1944), No, 2, pp, 2-25, Ulus, 5), 

Psorosis and related virus disorders on citrus, H. S. Fawcett (Calif, Citrog,, 
20 (1944), No. 1, pp. 14-15). —A note on this group of disorders and their pre¬ 
vention and treatment. 

Principales enfermedades del naranjo en la regidn de Santa Engracia, Tams. 
[Principal diseases of the orange tree in the region of Santa Engracia, Tams., 
Mexico], L. T. Corona (Fitdfilo, 3 (1944), No. 2, pp. 26-46, Ulus. 7). 

Granulation and juice quality in Valencias as affected by insecticides, E. T. 

Bartholomew and W. B. Sinclair. (Calif. Citrus Expt. Sta.). (Citrus Leaves, 
24 (1944), No. 11, pp. 10^11, 17; also in Calif. Citrog., 30 (1944), No. 1, pp, 4-5).— 
Supplementing studies previously reported (E. S. R., 85, p. 369), two orange 
groves became available in which studies could be made of the possible relation 
of oil spray to granulation in the fruits. The results in one of these groves 
(1939-44), which had never been sprayed with oil before this experiment began, 
indicated a definite response to the oil in that granulation was increased and the 
soluble constituents in the juice were decreased. The response in the second grove 
were not so clear-cut, but it is pointed out that the long-continued use of oil spray 
before the present work began may have made it difficult to overcome any hold¬ 
over effect of the oil spray; that oil sprays may have a hold-over or residual 
effect was indicated also in the first grove. As a rule, the larger the fruits the 
more likely they are to become granulated, but oil spray appeared to augment the 
amount and severity of granulation regardless of fruit size. 

Wilting of shoots in scented geranium (Pelargonium odoratissimum), M. J. 
Thtrumalachar (Nature [London], 154 (1944), No. 3912, pp. 515-516, Ulus. 2).— 
Ascribed to attack by Sphaeropsis sp., possibly .S', pclargonii. 

Diseases of the gladiolus, I, II (Ann. Appl. Biol, 31 (1944), No. 3, pp. 204- 
210, Ulus. 1; pp. 211-218, Ulus. 8). 

I. Control of hard rot, due to Septoria gladioli Passer., by fungicidal treatment 
of the corms, L. E. Hawker.—Losses from hard rot were reduced by treating the 
dehusked corms before planting with HgjCh, HgCla, the proprietary mercurials— 
Aretan, Uspulun, and Ceresan—and by one nonmercurial—Folosan, the first proving 
least effective. All treatments were less satisfactory on corms with definite lesions. 
The weight of clean conns produced per old conn planted was usually increased 
by all treatments—calomel and Ceresan being least effective in this respect. 
HgCla (3 hr. steep in 0.1 percent) was not rendered more effective by adding 
HCl or by a preliminary dip in methylated spirits to facilitate wetting, while a 
proprietary wetting agent—Agral—was definitely harmful to the corms and usually 
less effective than the HgCla alone. November had some advantages over March 
as the time for treatment. All the mercurials tended to delay flowering, this being 
most marked in the presence of a wetting agent. Stunted foliage and poor quality 
flowers resulted from use of Ceresan. 

II. Experiments on dry rot disease caused by Sclerotinia gladioli Drayt., L. E. 
Hawker, R. J. Bray, and T. W. Burrows.—As shown by inoculations, young corms 
are the more susceptible but become less so as they develop, infection occurs in 
unwounded corms, and inoculation at the top of an old corm is more effective 
than at the side or base. The percentage of new corms produced from infected 
corms varied from 0 to 100, according to soil conditions. The disease is favored 
by wet soil. Removal of leaf bases increased the susceptibility of corms planted in 
contaminated soil, but the presence of these husks was not effective in control; 
dehusking did not increase the number of diseased young corms in an infected 
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Stock planted in new soil. No striking varietal differences in resistance were found. 
When corms of a diseased stock were treated with HgaCU, HgCla, or Aretan, 
good control was obtained, calomel giving the most consistent results. Red copper 
oxide, formalin, and Ceresan were harmful. Sterilization of contaminated soil 
with formalin, HgCU, Aretan, or Uspulun gave good but not complete control, the 
first being least effective. 

“Oedema,’' or “wart,” of cultivated violet identified as scab, A. E. Jenkins. 
(U. S. D. A.). (Jour. Wash. Acad. Sci., 34 (1944), No. 11, pp. 352^357, Ulus. 1).— 
The author reports the recent identification of oedema or wart of Viola odorata as 
the disease now known as scab and caused by Sphaceloma violae. A summary of its 
known distribution indicates that it has been found in the United States in all 
coastal areas from Massachusetts to Texas (except Delaware) ; outside this country 
its known geographic range includes New South Wales and the Union of South 
Africa. There are 16 references. 

Chlorine gas injures trees, L. H. Jones and M. A. McKenzie. (Mass. Exi)t. 
Sta.). (Arborist's News, 9 (1944), No. 12, pp. 89-90). —A note on Cl gas injuries, 
with report on a case and on laboratory tests suggesting that chlorinated water can 
be dangerous to plants only as the gas is released from solution and passes through 
the stomata of the leaf, where it destroys the chlorophyll. 

American and blight-resistant chestnuts, R. B. Clapper and R. K. Beattie. 
(U. S. D. A.). (Flower Grower, 31 (1944), No. 10, pp. 488-489, 500, Ulus. 4).— 
A brief presentation of the history of the chestnut blight in America, of breeding 
for resistance to it, and of the status of American and oriental Castaneas in the 
United States today. 

Distance as a dosage factor in the spread of Dutch elm disease, G. A. Zent- 
myer, P. P. Wallace, and J. G. Horsfall. (Conn. [New Haven] Expt. Sta.). 
(Phytopathology, 34 (1944), No. 12, pp. 1025-1033, Ulus. 2). —When plots were 
established around large spontaneously infected elms located at least a half mile 
from other sources of Ceratostomella ulmi, the probability that a tree would become 
infected was found to decrease directly with the logarithm of the distance from the 
source of infection; spread of the fungus thus follows the logarithmic dose-response 
relation found in many biological investigations. Since a rectilinear relation exists 
between the logarithm of the distance and the percentage of infection (as probits), 
distance from a source of inoculum has an effect inversely equivalent to that of 
dosage of spores. A regression line calculated from the data proved useful in 
determining probabilities of infection for trees at varying distances from the disease 
source and tlius is of value in local control measures. Probabilities of infection at 
500 ft. under the conditions of these plots were approximately 1 in 500. New infec¬ 
tions were markedly restricted to the immediate vicinity of the original infected 
trees, 75 percent of the newly diseased trees being within 100 ft. and 40 percent 
within 75 ft. of the original source of infection. Statistically, the difference in 
amount of infection between the north and south halves of the combined plots was 
at the margin of significance. Prevailing south winds during beetle emergence 
probably caused this divergence. 

Sapstreak, a new killing disease of sugar maple, G. H. Hepting. (U. S. 
D. A.). (Phytopathology, 34 (1944), No. 12, pp. 1069-1076, Ulus. 3). —The new 
vasculaT’ disease reported as causing heavy local losses in sugar maple near Ashe¬ 
ville, N. C., is characterized by thinning and ultimate death of foliage—usually within 
2rA yr. after onset of symptoms—accompanied by water-soak and radial gray and 
red streaks in the sapwood. The disease has been reproduced by inoculation with 
isolates morphologically indistinguishable from the common sap stain fungus on 
hardwood lumber earlier referred to Endoconidiophora caerulescens but recently 
recognized as distinct and renamed E. virescens (E. S. R., 91, p. 705). 
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Modification of procedure for differentiating the telia of Cronartium ribicola 
and C. occidentale, M. S. Cave (Stain TechnoL, 19 (1944), No. 4, /’/>. 141-142). — 
The ranges of these pine rusts now overlap in parts of llie western United States, 
and on leaves of Ribes the telia are morphologically undistinguisliable. Since one 
is under quarantine regulation and the object of a large-scale control program while 
the other is of little consequence, a reliable and rapid differential method was highly 
to be desired. The microchemical method of Acrec and Goss (E. S. R., 78, p. 202) 
has proved successful, but when large numbers of tests are being made a sliorter 
schedule would be advantageous; such a method—here described—is said to have> 
given as satisfactory differentiation as the longer schedule. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

The natural history and behavior of the western chipmunk and the mantled 
ground squirrel, K. Gordon (Corvallis: Or eg. State Col., 1942, pp. 104, Ulus. 15 ).— 
A monographic study, including the taxonomy, description, distribution, biology, 
ecology, behavior, and information lacking or little known on the western chipmunks 
(Eutamias) and the mantled ground squirrels (Citellus) in western North America. 

An investigation of Myxomatosis cuniculi with special reference to the pos¬ 
sible use of the disease to control rabbit populations in Australia, L. B. Bull 
and M. W. Mules (Jour. Council Sci. and Indus. Res. [Austral], 17 (1944), No. 
2, pp. 79-93). —The virus of myxomatosis is highly pathogenic and lethal to the 
European rabbit, but is said not to cause disease in other animals. The general 
results of this study—details of which are presented, and especially those of tlie 
field experiments and field trials—show that the disease cannot be used with any 
promise of success in controlling rabbit populations under most natural conditions 
in Australia. It seems possible, however, that in some parts of the country under 
special conditions—including the abundant presence of insect vectors and absence 
of predatory animals—it could be used with some promise of temporary control. 

The pine mouse in your orchard, L. Davis. (Univ. Tenn.). (Tenn. State 
Ilort. Soc. Proc., 38 (1943), pp. 48-50). —A note on Pitymys pinetorum and its 
control. 

Red squill as a raticide, D. D. Green (Soap and Sanit. Chem., 20 (1944), No. 
11, pp. 101-102, 133). —A general discussion, including some of the newer develop¬ 
ments such as the fortification of red squill powders weak in potency. 

Red squill, L. R. Parkinson. (Mass. Expt. Sta.). (Pests, 12 (1944), No. 
11, pp. 26-28). —Essentially noted from another source (E. S. R., 92, p. 234). 

[Bird notes] (Auk, 61 (1944), No. 4, pp. 640-643, 644-645, 650-651). —The fol¬ 
lowing brief notes are included: An Arizona Nest of the Coppery-Tailed Trogon 
[Trogon ambiguus ambigUrUs], by A. A. Allen (pp. 640-642) (Cornell Univ.) ; 
Food of White-Rumped Shrikes [Lanius ludovicianus excubitorides], by G. F. 
Knowlton and F. C. Harmston (pp. 642-643) (Utah Expt. Sta.).; Observation on 
the Food of the Bronzed Grackle [Quiscalus versicolor], by S. G. Ernst (pp. 
644-645) ; European Widgeon [Mareca penelope] in Alabama, by H. M. Stevenson 
(p. 650) ; and European Widgeon in California, by M. F. Reece (pp. 65Q-651). 

[Bird notes], L. E. Hicks. (Ohio State Univ.). (Wilson Bui, 56 (1944), 
No. 3, pp. 169, 174).—These include: The American Egret [Casnierodius alba 
egretta] Breeding in Ohio and Blue Grosbeak [Guiraca c. cacrulea] Breeding in 
West Virginia. 

Notes on some Virginia birds, C. E. Addy. (Va. Expt. Sta. et ah). (Auk, 
61 (1944), No. 4, pp. 580-583). 

Estudio biondmico de los pdjaros nidofilos.—I, Oscinas: “Passer domesticus*’ 
L. [Bionomic study of nidophile birds.—I, Oscines: P. domesticus], P. I. Sala 
DE Castellarnau (Brotcria, 13 (1944), No. 2-3, pp. 75-87). —On the ecology of 
the English sparrow. 
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semicarbazide—a fairly toxic stomach poison but also injurious to foliage. The 50 
compounds found relatively nontoxic are listed by name only. 

The toxicity of sulfur dioxide, acetone, and ethylene oxide alone and in com¬ 
bination, E. M. Swisher. (Ohio State Univ.). (Jour. Econ. Ent., 37 (1944)^ 
No. 5, pp. 690-693, Ulus. 3). —The author reports the results of a series of laboratory 
tests designed and conducted in an attempt to gain a clearer understanding of joint 
toxic action and the methods of determining it. Since the test mixtures used were 
found to be within the category of similar joint action and to exhibit no evidence 
of synergism, no actual data were available for synergistic tests. Nevertheless, 
a clearer understanding of joint toxic action and tlie difference between similar 
and synergistic action is gained from a study of these tests. The term synergistic 
is often used loosely and incorrectly as applying to a tyi)e of toxic action which 
is in the category of either independent or similar joint action. Combinations 
which might exhibit similar or independent ratlier than synergistic action are 
believed to offer many more practical possibilities than synergistic combinations, 
since it seems that true synergism is rare. The manufacturer or consumer may not 
be concerned as to the type of action given by a mixture so long as the product 
offers an improvement over the components alone. To the toxicologist attempting to 
evaluate a mixture accurately, however, the type of toxic action exhibited is a 
significant factor, and it is urged that the present policy of loosely labeling any 
and all promising combinations as synergistic be discontinued. The details and 
methods used in this study are fully considered. 

Relation of chemical constitution of some N-heterocyclic compounds to 
toxicity as fumigants, H. L. King and D. E. H. Frear. (Pa. Expt. Sta.). 
(Jour. Econ. Ent., 37 (1944), No. 5, pp. 629-633, Ulus. 1). —This investigation in¬ 
cluded tests of 13 pyridine derivatives as fumigants against a common red spider, 
Tetranychus iclarius (L.), 28 against the large milkweed bug, and tests of v34 
materials related to pyridine against the confused flour beetle. Emphasis was 
placed on a study of the relationship between toxicity and length, position, and 
type of side chain. It was evident for all tests that in a series of 2-w-alkyl-pyridines 
a pronounced peak of toxicity occurred at the propyl- or butyl-derivative. Alkyl 
pyridines with side chains in the 4-f>osition proved more toxic than the 2-substituted 
isomers, and compounds with normal side chains were usually more toxic than the 
branched isomers. The two alkyl piperidines available were more toxic than the 
corresponding pyridines. The relative toxicities of the materials tested against 
red spiders showed a high degree of correlation with the action of the same com¬ 
pounds against the two insect species studied. 

Comparative toxicities of copper hydroarsenate and copper hydroarsenate- 
arsenite mixtures, J. W. Apple and C. H. Richardson. (Iowa Expt. Sta.). 
(Jour. Econ. Ent., 37 (1944), No. 5, pp. 666-671). —The greatest susceptibility to 
these two new basic arsenicals among the insects tested was shown by the differ¬ 
ential gras.shopper, followed by Colorado potato beetle larvae, the imported cabbage- 
worm, and the corn earworm. Copper' hydroarsenate proved the more toxic to 
potato beetles but was less so against cabbageworms and the spotted cucumber 
beetle; there was no significant difference in these materials against grasshoppers. 
These new products were more effective against cabbageworms than calcium 
arsenate. All three had similar toxic effects on the 'grasshoppers, but calcium 
arsenate was definitely more toxic to potato beetle larvae and corn earworms. 
Against the spotted cucumber beetle, calcium arsenate was about as toxic as the 
arsenate-arsenite but more so than copper hydroarsenate. Lead arsenate was less 
effective than the new products on grasshoppers and cucumber beetles, but was more 
effective against potato beetle larvae and corn earworms. Against cabbageworms, 
the hydroarsenate-arsenite and lead arsenate had similar toxicity, and both were 
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more toxic than the hydroarsenate. Paris green was the most toxic compound 
against all insects tested, but two special arsenicals—^the reacted paris green- 
calcium arsenate product and cupric metaarsenate—as tested against two insects 
were found nearly as toxic as paris green. Tests with potato beetle larvae and 
corn earworms revealed a definite repellent effect of the new arsenicals, with 
the hydroarsenate-arsenite apparently the more effective in this respect. Tests of 
toxicity to plants in the laboratory indicated the new compounds to be less injurious 
to bean foliage than the other arsenicals. 

The picric acid method for determining minute amounts of hydrocyanic acid 
in fumigated insects, W. B. Sinclair and R. C. Ramsey. (Calif. Citrus Expt. 
Sta.). (Hilgardia [California 16 (1944), Na. 6, pp. 291-300, Ulus. 4 ).— 

This contribution reports the development of a micromethod for determining 
amounts of HCN in the range of 0.005-0.200 mg. The HCN is distilled with a 
microdistillation apparatus from the fumigated insects into NasCOs. Picric acid 
is then added to the alkaline distillate, diluted to a definite volume, and heated 
in a water bath for development of color. Color intensity is determined with 
a photoelectric colorimeter. Directions are given for controlling factors affecting 
color development. 

Electrostatic charge effects produced by insecticidal dusts, H. F. Wilson, 
R. J. Janes, and E. J. Campau. (Univ. Wis.). . (Jour. Econ. Ent, 37 (1944), 
No. 5, pp. 651--655, Ulus. 1). —Through use of a methcKl devised for recording the 
electrostatic charges of blown dust, a preliminary study of samples of some com¬ 
mercial powdered insecticides and fungicides showed that there is a variation in 
the capacity of different mineral combinations to produce such charges. The sign 
of charge for all the materials studied was positive. Some differences in dispersion 
apparently influenced by the degree of charge were also noted, though until a more 
complete study is made it cannot be said that they were significant from the 
standpoint of insect or plant disease control. Finely ground plant and animal 
tissues of a granular nature produced electrostatic charges; those produced by 
plant materials were affected by the average particle size. When powdered dusts 
producing electrostatic charges were blown through tubes made of different metals 
no noticeable change in sign of the dusts could be observed; when such dusts 
were blown against plants an induced charge opposite to that of the dust was 
imparted to the plant and carried for its full length. 

Intimate blending of dust insecticides, T. B. Dorris (Soap and Sanit. Chem., 
20 (1944), No. 11, pp. 111-117, Ulus. 3). —discussion of the methods and potential 
importance of intimate blending, “which is capable of transforming ordinary 
insecticide mixtures into products of streak-free uniformity.” 

More efficient control of the use of insecticides is urgently needed, J,. E. 
Eckert. (Univ. Calif.). (loiva State Apiarist Rpt., 1943, pp. 62-67). —A general 
discussion of the subject, with particular reference to beekeeping. 

Wheat flour as an adhesive for sprays, L. T. Graham, R. M. Sandstedt, and 
H. D. Tate. (Nebr. Expt. Sta.). (Jour. Econ. Ent., 37 (1944), No. 5, pp. 599- 
604). —In tests of the tenacity of spray components applied as suspensions—using 
insoluble copper sulfate as spray component or indicator—wheat flour gave a 
significant increase in tenacity, but addition of lime proved superior to the flour 
alone. The optimum amount of lime was about 0.09-0.36 gm. to 3 1. of spray, 
smaller or larger quantities giving reduced values. Added acetic acid or NaOH 
improved tenacity little if at all. On a paraffin surface, soybean flour alone was 
better than wheat flour alone, but with added lime they were equally effective. 
On a cellulose-nitrate surface plus combination with lime, wheat flour was superior 
to soybean flour. Used with lime, the optimum quantity of wheat flour was about 
8 oz. and of soybean flour 1 oz. or more to 100 gal. of spray. Hardness of water 
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had little effect on tenacity when flour was used alone, but with lime the use of 
tap water in diluting the spray gave a markedly higher tenacity index than when 
distilled water was employed. Of the components of flour, gliadin was apparently 
the best adhesive. Spray tests on greenhouse-grown potato plants indicated that 
addition of flour alone increased the tenacity only slightly; flour plus lime did 
so markedly. The latter combination was significantly better than soybean flour 
alone or with lime; with added lime, the tenacity of soybean flour was increased 
only slightly if at all. 

The use of oleic acid and aluminum sulfate to increase deposits of nicotine 
bentonite, C. C. Alexander, C. C. Cassit., F. P. Dean, and E. J. Newcomer. 
(U. S. D. A.). {Jour. Econ.. Ent., 37 {1944), No. 5, pp. 610-617, Ulus. 1). —Re.sults 
of the tests reported indicate 1-5 dry-mix nicotine bentonite applied with mineral 
oil, oleic acid, and Al2(S04)s to be as effective as lead arsenate against the codling 
moth in the Pacific Northwest. The amount of nicotine sulfate used in these 
sprays was half that used in tank-mix nicotine bentonite sprays. Washes for 
cleaning apples sprayed with lead arsenate removed the spray deposit satisfactorily 
at harvest. As used, 1-10 nicotine bentonite failed to control the codling moth. 
Until the amount of nicotine needed in sprays is reduced or the price of nicotine 
lowered, nicotine-bentonite sprays will not be as economical as lead arsenate against 
the codling moth in this area. 

The protective value of asphalt laminated paper against certain insects, 

H. L. Sweetman and A. I. Bourne. (Mass. State Clol.). {Jerur. Econ. Ent., 37 
{1944), No. 5, pp. 605-609). —A 2-ply asphalt laminated Kraft paper sealed with 
an asphalt-glue adhesive was found to offer considerable resistance to penetration 
by the brown-banded roach and by the American, Australian, and German cock¬ 
roaches, by three species of thysanurans (silverfish, firebrat, and the four-lined 
silverfish Ctcnolepisma quadriseriata), and some resistance to a subterranean ter¬ 
mite, Reticulitermes flavipes. The termites and firebrat seemed most likely to 
penetrate the wrapping paper in the shortest time. The American cockroach and 
firebrat caused the most damage. A fungicide—Dowicide G—in the adhesive 
offered little protection against fungi in the environments; at 1-pcrcent concentra¬ 
tion it greatly reduced the attractiveness of the adhesive to roaches and thysanurans, 
but the firebrat and silverfish still fed extensively on the adhesive during a 7-day 
test. Termites tubed over but did not injure i)aper in contact with 0.3 and 1 
percent of fungicide in the adhesive, but damaged paper in contact with weaker 
concentrations. 

Insecticidal action of D. D. T., H. Martin and R. L. Wain {Nature [London], 
154 {1944), No. 3912, pp. 512-513). —A preliminary note on studies leading to a 
working hypothesis on the mode of action of DDT and its analogs wliich has 
enabled the prediction of insecticidal activity in related compounds. 

Summary of toxicological studies of the insecticide DDT, 2,2-bis (p-chloro- 
phenyl) 1,1,1-trichloroethane, J. H. Draize, G. Woodard, O. G. Fitzhugh, A. A. 
Nelson, R. B. Smith, Jr., and H. O. Calvery {Ghent, and Engin. Nezvs, 22 (1944), 
Na. 17, pp. 1503-1504). 

Drug aspects of DDT, A. J. Cox {Calif. Citrog., 30 {1944), No. 1, pp. 6, 22- 
23, 26-27). —An address summarizing previous findings on the toxicology of DDT, 
with special reference to ite direct effects on man and animals and the dangers from 
its use on plant products to be u.sed as food. 

The biology and control of the camel cricket Daihinia brevipes, F. E. White- 
head and F. D. Miner. (Okla. A. and M. Col.). {Jour. Econ. Ent., 37 {1944), 
No. 5, pp. 573-581, Ulus. 5). — D. brevipes Hald.—found in the Great Plains States 
from North Dakota to northern Texas—is reported from Oklahoma as injuring 
various crops, such as tomatoes, watermelons, cotton, and cowpeas, in the seedling 
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Stage and mostly in sandy areas. It feeds at night, spending the day in burrows. 
During 2 yr. of intensive study serious crop injury was not observed, but indications 
are that such may occur under some conditions. Winter is passed as a semiactive 
nymph in burrows; the adult stage is reached about May 1, and oviposition occurs 
throughout June. The eggs—laid in the soil surrounding tlie burrow—hatch in late 
September, and the nymphs dig their way to the surface. There is one generation 
a year. Nocturnal activity was not closely correlated with weather, and migration 
appeared rather limited. The burrows increased in depth from 3 in. in February to 
1-5 ft. in June. The number of eggs averaged 26.8 in the soil around each burrow. 
The insect is general in feeding habits; besides growing plants, it was observed to 
feed on such material as dry sticks, weed seeds, rabbit pellets, and on other insects 
including its own species. Poison bran mash gave satisfactory exi)erimental kills. 

A new Sericothrips from Brazil (Thysanoptera: Thripidae), J. C. Crawford. 
(U. S. D. A.). {Ent. Soc. Wash. Proc,, 46 (1944), No. 7, pp. 200-201). — S. sidae 
n, sp.—host Sida rhornbifulia —is described at this time because its name is needed 
in connection with a study of insect vectors of infectious chlorosis of malvaceous 
plants. 

A review of the North American species of Linnaemya sens. lat. (Diptera: 
Tachinidae), A. R. Brooks (Camd. Ent., 76 (1944), No. 10, pp. 193-206, Ulus. 
11). —New taxonomy and keys to the adults and first-stage maggots of tliis group 
of parasitic flies are included. 

New North American Tachinidae belonging to the genus Muscopteryx 
(Diptera), H. J. Reinhard. (Tex. Expt. Sta.). (Ann. Ent. Soc. Amer., 37 
(1944), No. 3, pp. 352-358). —A taxonomic study of seven species of this genus of 
tachinid flies, of which six are described as new. 

On the food relations of Eurygaster integriceps in the highland of Western 
Uzbekistan, K. V. Arnoedi (Compt. Rend. (Dok.) Acad. Sci. U. R. S. S., n. ser., 
43 (1944), No. 1, pp. 32-35 ).—On the food plants of the adults and larvae of this 
species of shield-backed bug, with particular reference to forage crops of the grass 
family in this*part of the U. S. S. R. 

A new aphid on guayule and notes on other species of Cerosipha, E. O. 

Kssig (Hilgardia [California .S'/a.], 16 (1944), No. 4, pp. 177-184, Ulus. 6). —A new 
species of aphid, C. californica Essig, collected on guayule, prune roots, and potatoes 
in California and on tomato in Waipaha, Oahu, Hawaii, is described. Keys are 
given to the known species of Cerosipha, and brief descriptions are included for 
C. araliae-radicis Strom, C. forbesi (Weed), C. rubifolii (Thomas), and C. roripae 
Palmer. 

Notes on leafhoppers with descriptions (Homoptera: Cicadellidae), D. J. 

Knull. (Ohio Sate Univ.). (Ohio Jour. Sci., 44 (1944), No. 5, pp. 239-242, 
Ulus. 7). —Includes new species of Xestocephalus and Stirellus. 

A new genus (Tenucephalus) and species of Mexican leafhopper related to 
Parabolocratus, D. M. DeLong. (Ohio State Univ.). (Ohio Jour. Sci., 44 
(1944), No. 5, pp. 236-237, Ulus. 6). 

Descriptions of nine species of Aleuroplatus from eastern North America 
(Homoptera: Aleyrodidae), L. M. Russell. (U .S. D. A.). (Jour. Wash. Acad. 
Sci, 34 (1944), No. 10, pp. 333-341, Ulus. 13). —The nine species of whiteflies here 
treated (seven new) are said to form a well-defined closely allied group which is 
apparently of actual or potential economic importance, since several species occur 
on plants of commercial value and one is a suspected vector of the blueberry stunt 
virus disease. 

Bionomics and control of the nigra scale Saissetia nigra, R. H. Smith 

(Hilgardia [California 5"/a.], 16 (1944), No. 5, pp. 225-288, Ulus. 21). — S. nigra 
Neitner is recorded from 161 species of plants in California and 148 species else- 
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where in the world. Taxonomic descriptions are given of all stages. Establishment 
of this species in California was first reported in 1920, and in the period 1936^0 
it was exceedingly prevalent on trees and shrubs in the coastal region. Only one 
generation occurs annually. The adult stage is reached in April, May, or June, and 
egg laying extends from about the middle of May until February. Little growth 
occurs during the summer, fall, and early winter months, but rapid growth begins 
in late winter. Reproduction is parthenogenetic. The average number of eggs per 
female is 628. Many predaceous enemies are mentioned. About 25 species of 
hymenopterous parasites are recorded from various parts of the world. A species 
of Torulopsis or Rhodturla, a symbiotic organism, is present in large numbers in all 
stages of the scale. In the period 1939-40 the scale became almost exterminated in 
southern California from causes ascribed to natural mortality. The author discusses 
the possibility that the near extermination of the scale may have been the result 
of a disease caused by a virus or a micro-organism. The parasite Metaphycus 
helvolus Comp, has been an important natural enemy since 1940. Light-medium oil 
spray, used at the rate of 1.5 to 2 gal. to 100 gal. of water and applied in late sum¬ 
mer or early fall, has given satisfactory control. 

A list of over 100 literature citations is appended. 

A mariposa oriental das frutas Grapholita molesta (Busck), H. S. Lepage 
and M. Fadigas, Jr. {Bioldgico, 10 (1944), No. 5, pp. 135-140, Ulus. 5).—On the 
history, distribution, characteristics, biology, and control of the oriental fruit moth 
and the nature of the damage which it causes. 

Susceptibility of Japanese beetle larvae to Bacillus popilliae, R. L. Beard. 
(Conn. [New Haven] Expt. Sta.). (Jour. Econ. Ent., 37 (1944), No. 5, pp. 702- 
708, Ulus. 2). —The incidence of milky disease among third instar Japanese beetle 
larvae was found to be a probit response to the logarithm of spore concentration 
of B. popilliae injected parenterally. Similarly, when beetle grubs were reared in 
soil containing the organism the incidence of disease followed a probit response 
to the logarithm of the spore concentration. As judged by these two modes of 
infection the virulence of B. popilliae in causing milky disease of the larvae is 
far less than that of B. larvae in causing foulbrood of honeybee larvae. Spores 
of B. popilliae injected into the alimentary tract of beetle grubs failed to demon¬ 
strate a well-defined dosage effect, and the disease incidence was less than expected. 
Beetle grubs failing to take the disease after a parenteral injection of spores may 
be less susceptible to a second injection, indicating a kind of resiatance; reduced 
potency of the spores may also act independently to cause less disease than expected. 
In one test, grubs failing to acquire milky disease after one exposure to contami¬ 
nated soil failed to show any diminished susceptibility when given a second 
exposure. This apparent contradiction of other tests may have been due to the 
technic employed in detecting the disease. 

The life history of Phyllophaga calceata and of P. micans, H. J. Reinhard. 
(Tex. Expt. Sta.). (Jour. Econ. Ent, 37 (1944), No. 5, pp. 581-587) his¬ 
tory of a complete generation of the May beetles P. calceata (LeConte) and P. 
micans (Knoch) in Texas was about as follows: Maximum numbers of over¬ 
wintering adults emerged during April, and eggs were commonly present during 
the latter part and throughout May. About 25 days were required for the eggs 
to hatch. The larvae fed through the summer and after molting twice attained 
full growth by September or October. Normally the mature grubs passed the 
winter and remained quiescent during the following spring and summer until after 
mid-July, when pupation began; the average duration of the larval stage was 413 
days. Pupation began during the latter half of July, and pupae were commonly 
present during August and September. About 23 days were required in this stage 
for transformation to adults; these remained within the pupal cells throughout 
the following winter and emerged the next spring to complete a 2-yr. life cycle. 
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Toxicity of cryolite to Mexican bean beetle larvae, G. Wene and R. Hans- 
BERRY. (Cornell Univ.). {Jour. Econ. Ent., 37 {1944), No. 5, pp. 656-659, Ulus. 

In laboratory cage tests against larvae of this pest, cryolite sprays were highly 
toxic, though slow acting and repellent. First to third instar larvae were more 
susceptible than fourth instar larvae. To obtain high kills with the last, 3-4 days 
of feeding on heavy deposits seemed necessary; 2 days sufficed for the younger 
stages. Time-mortality lines plotted according to the methods of probits were 
convex curves instead of straight lines, and are considered to be shaped by the 
nature of the feeding rather than by that of the toxic action of ingested cryolite. 

Wireworms and food production: A wireworm survey of England and Wales, 
1939-1942 ([Gf. Brit.] Min. Agr. and Fisheries Bui. 128 {1944), pp. 62-\-, Ulus. 
8). —This report takes up the technic of wireworm sampling, wireworm populations, 
and the influence of wireworms on the establishment and success of arable crops; 
these matters are followed by a discussion of the findings from the survey, with 
recommendations. 

Observations on the biology and physiology of wireworms of the genus 
Agriotes Esch., A. C. Evans {Ann. Appl. Biol., 31 {1944), No. 3, pp. 235-250, 
Ulus. 10). —It is shown by studies of wireworms kept at a constant temperature of 
15° C. for 3 yr. and at natural soil temperatures for 2 yr. that small individuals 
grow rapidly and molt frequently, but that large ones grow slowly or remain 
constant in weight and molt infrequently. A basic pattern to account for this 
decreasing frequency of molting is presented. Studied in detail throughout the 
season, definite peaks in feeding activity and molting frequency were observed; 
a suitable method for analyzing such activity was found by dividing the population 
into groups on a basis of the number of annual molts. Increase in dry weight 
gave a more valid estimate of growth than increase in fresh weight. The rate of 
growth was strongly influenced by the food; wheat and carrots, e. g., permitted 
rapid growth, grass and clover gave smaller growth, mustard and potato allowed 
the wireworm to maintain its weight, and flax actually caused a decrease in dry 
weight. In a field test, the type of crop grown after breaking up the old pasture 
had a distinct effect on the wireworm damage to the following cereal crop. Beans 
reduced the population to a level at which a very successful crop was grown, and 
better yields were also obtained after wheat and grass. The wireworm cuticle is 
permeable to water, and it is shown that in relation to soil moisture this insect 
may be regarded as an osmotic .system. The pF (suction force) scale of soil 
moisture proved of value in expressing the soil-moisture relations of wireworms; 
they feed more actively in moist than in dry or wet soil. 

A note on Lecontella cancellata Lee. (Coleoptera: Cleridae) in cells of the 
mud-daubing wasp, P. Rau {Ent. Nezvs, 55 {1944), No. 8, p. 197 ).—A note on 
this beetle as an example of a border-line species between predatism and para¬ 
sitism, with the weight of evidence in favor of the latter. 

Observations on Comperiella bifasciata, an endoparasite of diaspine coccids, 
S. E. Flanders. (Calif. Citrus Expt. Sta.). {Ann. Ent. Soc. Amer., 37 (1944), 
No. 3, pp. 365-371, Ulus, i).—The encyrtid C. hifasciata, in its relation to‘the Cali¬ 
fornia red scale, consists of two host-determined races; one is able to reproduce 
for generations on this scale, whereas the other is unable to do so because of 
its low fecundity on this host. As shown by cross-breeding, the capacity to 
develop in the red scale is a maternal effect. The developmental rate of C. 
bifasciata during its first instar varied with the developmental condition of the 
host at the time of attack. The $ host proved susceptible to successful parasitism 
in all its instars; the S host, only in the first instar. The parasite was not successful 
when it attacked the host in the second instar. Its minimum life cycle was 21 days 
at 80° F. The sexes were approximately equal in numbers. One or more crystalline 
rods in the midgut of the developing larva indicate a urinary function of the midgut. 
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The genus Lachnomyrmex, with the description of a second species (Hyme- 
noptera: Formicidae), M. R. Smith. (U. S. D. A.). (Ent, Soc. Wash. Proc., 
{1944), No. 8j pp. 225-228, Ulus. 2). —On a new species of ant, L. haskinsi, from 
the Canal Zone. 

Common spiders of Maryland, M. H. Mum a {Baltimore: Nat. Hist. Soc. Md., 
1943, pp. 173--\-, Ulus. 141). —Following discussions of the general external anatomy 
of spiders, their ecology, taxonomy, and collection and preservation, the author 
of this semipopular manual takes up the individual species by families (with key), 
giving a - description, pertinent comments, and the known Maryland distribution 
for each. A glossary and indexes to Latin and common names are provided. 

Mites of the family Bdellidae, E. W. Baker and J. W. Balock. (U. S. D. A.). 
{Ent. Soc. Wash. Proc., 46 {1944), No. 7, pp. 176-184, Ulus. 29). —This paper is the 
first of a series on this family of predaceous prostigmatic Acarina; 7 of the 10 species 
described are new. 

The life history of the tick Omithodoros coriaceus Koch (Argasidae), C. N. 

Smith. (U. S. D. A.). {Ann. Ent. Soc. Amer., 37 {1944), No. 3, pp. 32.‘i-.H5).— 
Data are presented on the eggs, larvae, seven stages of the nymphs, and the adults 
of this tick. 

Ixodes ozarkus n. sp. and Omithodoros aquilae n. sp., with notes on O. talaje 
and O. kelleyi (Ixodoidea), R. A. Cooley {Jour. ParasitoL, 30 {1944), No. 5, pp. 
287-294, Ulus. 3). —The two new s|>ecies of ticks arc described and the three si)ccies 
of Omithodoros compared. 

Relation of chemical constitution of some N-heterocyclic compounds to 
toxicity to Aphis rumicis, H. L. King, D. E. H. Frear, and L. E. Dills. (Pa. 
Expt. Sta. et ah). {Jour. Econ. Ent., 37 {1944), No. 5,, pp. 637-640, Ulus. 1).~~ 
Pyridine and 36 related compounds were tested as contact insecticides against the 
bean aphid. In a series of 2~«-alkyI“-pyridines, compounds with 5 or more C atoms 
in the side chain were much more toxic than those with short chains, toxicity 
increasing with the length of the substituent group. A series of 2-«“-alkyl-6-methyI 
pyridines closely paralleled the results with the 2-w-alkyl-pyridines. A series of 
4-n-alkyl-pyridines was more toxic than the corresponding 2~«-alkyl compounds. 
Normal or straight-chain alkyl compounds were generally more toxic than the 
branched chain i.somers. Addition of an amino group to the pyridine nucleus in¬ 
creased the toxicity much more than that of a methyl group in the same position. 
Hydrogenation of 2 alkyl pyridines to the corresponding piperidines failed to 
increase their toxicity. Toxicity to plants generally paralleled aphicidal action. 

Heliothis virescens as a pest of cotton, with notes on host plants in Peru, E. J. 
Hambleton. (U. S. D. a.). {Jour. Econ. Ent., 37 {1944), No. 5„ pp. 660-666).— 
The tobacco budworm has long been known as a serious pest in the tobacco sections 
of Florida, Georgia, Alabama, and Louisiana, but only within the past 10 yr. have 
observations shown its increasing importance as a cotton pest. Thus far there is 
no evidence to justify the hypothesis of a distinct biological race of the insect as a 
possible explanation for its comparatively recent destructive occurrence on cotton. 
Possibly a better interpretation of the fact could be gained from studies in localities 
where the insect is a pest of cotton, in order to determine its food plants other than 
cotton, the ecology of the areas where cotton is cultivated, and the role natural 
enemies play in effecting changes over a period of years. Data are presented and 
discussed in detail regarding the occurrence of the pest on cotton in Brazil and 
Peru and its host plants in the latter country—some 18 species including such common 
crop plants as flax, tomato, beans, and squash being listed with accompanying notes. 

Laboratory technique for testing insecticidal dusts for pea aphid control, C. E. 
Dieter, R. L. Janes, H. F. Wilson, and H. L. Burdick. (Univ. Wis.). {Jour. 
Econ. Ent., 37 {1944), No, 5, pp. 646-651, Ulus. 2 ).—Regardless of the technics in 
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evaluating insecticides, considerable error may occur even with the greatest care in 
procedure. A method is presented which, with the needed equipment for testing 
insecticidal dusts against the pea aphid, has l)een found highly satisfactory over a 
5-yr. period. Details are given for the production of plants for aphid rearing and 
testing, for rearing the aphids, for preparation of the dust mixtures, and for the 
apparatus and technic of applying them. The accuracy of the testing method is 
discussed and examined by analyses of variance. 

Strength of rotenone dust mixtures and rate of application in pea aphid 
control, J. E. Dudley, Jr., and T. E. Bronson. (U. S. D. A. coop. Wis. Expt. 
Sta.). {Jour. Econ. Ent., 37 {1944), No. 5, pp. 643-646) . years’ field tests 

brought the following conclusions: With an oil-conditioned rotenone-bearing dust 
mixture, the quantity of rotenone applied per acre governs—within limits—the 
resulting kill. With as much as 0.3 lb. of rotenone applied per acre, it makes little 
difference whether a dust mixture of high rotenone content at a low rate or one 
with lower content at a higher rate is used. When, however, only 0.15 lb. or less 
of rotenone per acre is used, a dust mixture of high rotenone content at a low 
rate is preferable to one of low content at a high rate. A marked decrease in pea 
aphid kill occurs in an oil-conditioned dust mixture when the rotenone content is 
decreased from 0.375 to 0.25 percent or lower. It is concluded from 1943 results 
that when either 0.15 or 0.3 lb. of rotenone is applied per acre, a decrease in the 
rotenone content of the dust may be partially compensated for by an increase in the 
rate of application, but that this relationship fails to hold true when only 0.075 
lb. of rotenone per acre is applied with dust mixtures of the rotenone contents used. 

Effect of Empoasca solana on sugarbeets grown for seed, O. A. Hills, V. E. 
Romney, and K. B. McKinney. (U. S. D. A.). {Jour. Econ. Ent., 37 {1944), 
No. 5, pp. 698-702, Ulus. 2). —Sugar beet seed production in outdoor cages at Phoenix, 
Ari/.., was materially reduced by a small green leafhopper, E. solana DeL. There 
also seemed to be a tendency for this insect to cause slight increases in the proportion 
of small seeds, though in no case was there any appreciable reduction in their 
viability. These facts, together with observations on the plants involved and on 
the habitat of the insects under both field and cage conditions, led to the conclusion 
that this leafhopper feeds largely on the vegetative parts of the plants and that the 
damage attributable to it is mainly from devitalization of its host, in no case was 
there evidence of a diseased condition or toxic effect from infestation. 

Two important wheat pests, F. R. PETiiEKURiDCE and J. H. Stapley 
{Agriculture, Jour. Min. Agr. [Gt. Brit.\, 51 {1944), No. 7, pp. 320-324, Ulus. 1 ).— 
On damage (1944) to winter wheal in England by the wheat bulb fly Leptohylemyia 
roar data and the wlieat shoot beetle Hclophorus nubilus. 

Studies of fluctuations in insect populations.—XI, The interrelationship of the 
wheat blossom midges and their host plant, H. F. Barnes and J. W. Weil 
{Ann. Appl. Biol., 31 {1944), No. 3, pp. 231-234, Ulus. 2).—According to studies 
amplifying previous findings on the wheat midges Contarinia triiki Kirby and 
Sitodiplosis mosellana Gehin (E. S. R., 86, p. 214; 88, p. 370), at date ef wheat 
blossom midge emergence in an insectary some distance away from the growing- 
wheat can give as reliable an estimate of the forwardness of the crop as field 
observation of the date of ear emergence. The percentage of grain attacked by 
these midges—which can be assessed by routine workers without special experience 
with wheat—can give an early and useful first estimate of the crop yield. 

Uma lepidobroca da couve [A webworm infesting cabbage], O. Monte 
{Bioldgico, 10 {1944), No. 5, pp. 141-144, Ulus, d).—On injury to cabbage by larvae 
of the pyralid moth Hellula phidileaUs Walker and on the biology and control of 
the pest. 
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Mercury substitutes for cabbage maggot control, L. £. Dill$, D. E. H. Frear, 

and H. L. King. (Pa. Expt. Sta.). i^Jaur. Econ. Ent>, 37 (1944), No. 5, pp. 640- 
642). —Field tests on radishes were made with 36 different treatments with 22 
materials, including several chlorinated hydrocarbons, N-heterocyclic compounds, 
and a number of miscellaneous new substances. The best safe material tested for 
early use was a calomel-bentonite dust; the best late treatment was with dichloro- 
ethyl ether. The smallest percentage of infestation with maggots followed use of 
a dormant tar oil and 2-ethyl~pyridine sulfate dust at 10 percent, but plant injury 
was very severe. Several of the other pyridine derivatives proved effective in 
control, but with considerable plant injury. Preliminary tests indicated that some 
of these treatments preventive of maggot damage but causing injury to radishes 
could be used safely on cabbages. 

Treatment of unstaked tomato crops: Economic control of mite and cater¬ 
pillars demonstrated, A. H, Friend (Agr. Gas. N. S. Wales, 55 (1944), No. 10, 
pp. 424-425). —In the test reported (1944) payable returns were obtained from fall 
dusting with equal parts of sulfur and hydrated lime to control the tomato mite 
Phyllocoptes lycopersici. To take full advantage of this increased yield, growers 
are advised to apply lead arsenate for protection qf the fruit from caterpillars, and 
also to control fungus diseases. This mite is said to have been the chief factor 
consistently tending to decrease yields of summer and later crops in New South 
Wales. 

Effect of scraping and banding trees upon the numbers of transforming and 
hibernating codling moth larvae, H. Baker. (U. S. D. A.). (Jour. Econ. Ent., 
37 (1944), No. 5, pp. 624-628). —In replicated plots in commercial orchards it was 
shown (1938-40) that estimates of the percentage of catch of larvae in bands varied 
widely according to the basis on which they were made; the one based on the number 
of larvae developing is believed to indicate more accurately than the others tried 
the actual extent of the effect of banding on codling moth populations. Under 
Missouri River Valley conditions, there was a very heavy mortality between the 
time the insect left the fruit as a mature maggot and the time when it emerged 
as a moth or entered hibernation. Nearly as many larvae transformed and developed 
into moths as entered hibernation on the check trees, more did so on the scraped 
trees, and still more—not counting those on the bands—on the trees that were both 
scraped and banded. Scraping—and to a greater extent when combined with banding 
—effected material reduction both in numbers of larvae developing into moths and 
in numbers entering hibernation. Of all larvae leaving the fruits during the 3 
yr., 35.2 percent of those on the check trees developed into moths or entered 
hibernation, whereas 20.7 percent did so on the scraped trees and only 13.9 percent 
on those both scraped and banded. The effect of banding on moth emergence and 
larval hibernation was much greater than that indicated by the percentage of the 
larvae leaving the fruit and caught in bands. Transforming larvae were found to 
cocoon in largest numbers in the lower third of the trees and under bark, in 
crotches or forks of limbs, or in pruning or other scars. 

A dust experiment for codling moth control in a heavy infestation, M. M. 
Barnes. (Cbmell Univ.). (Jour. Econ. Ent., 37 (1944), No. 5, pp. 620-623 ).— 
Three dusts—(1) 20 percent lead arsenate, 20 percent Black Leaf 155, and 60 per¬ 
cent Micronized Dusting Sulfur; (2) the same proportions of the first two, with a 
proprietary diluent; and (3) 20 percent lead arsenate, 10 percent Black Leaf 155, 
and 70 percent Micronized Dusting Sulfur—were applied in eight cover treatments 
to three Latin squares laid out in a relatively heavily infested orchard. In addition, 
all plots received two cover dusts of 20 percent lead arsenate and 80 percent 
Micronized Dusting Sulfur. Each application was from both sides and averaged 2 
lb. 6 oz. per tree. Codling moth injury in the dusted plots was at 15-20 percent 
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entrances, with about 30 percent stung fruit; in no case were differences between 
treatments significant; the figures for a representative untreated tree were about 
58 and 17 percent, respectively. The results would indicate that a program of 
this type should be resorted to,in similar infestations only if—from labor shortages 
or other conditions—it is not feasible to spray; in such cases a considerable reduction 
in damage may be expected from such a program. It is believed that an increase 
in the amount of dust per tree would result in improved control. None of the 
samples taken at harvest exceeded the domestic tolerance for residue of AsaOa; 
this is thought largely attributable to the infrequency of dew wlien applications 
were made. 

Repellency of pyrethrum extract and other materials to full-grown codling 
moth larvae, M. A. Yothers and F. W. Carlson. (U. S. D. A.). (Jour. Econ. 
Knt., 37 (1944), No. 5, pp. 617-620). —In tests conducted since 1936 on the lookout 
for a repellent against larvae searching for cocoon quarters, bands of corrugated 
paper impregnated with the test materials were placed half way around the trunks 
of apple trees and the repellent effects determined by comparing the numbers of 
larvae captured in contiguous treated and untreated bands at the end of 30, 60, and 
90 days. Among some 250 formulas tried, best results followed the use of com¬ 
binations of 5 percent pyrethrum extract with either 5 or 10 percent of cottonseed 
oil emulsified with blood albumin. Undiluted pyrethrum extract proved highly 
effective, but its action decreased with long exposure. Cottonseed oil undiluted 
was considerably less repellent, but its effects increased with longer exposure. 
Kerosene alone was neither repellent nor attractive and when used with pyrethrum 
extract reduced the effect of the latter. Dilutions of 1 percent dinitro-o--cresol— 
alone and with 10 or 20 percent cottonseed oil—appeared slightly attractive during 
a 30-day test but showed slight repellency over longer periods. Alone or plus 
cottonseed oil, nicotine sulfate (40 percent) at 1 percent dilution was at most only 
slightly repellent; stove oil at 10 percent was valueless. 

Observations on the parasites of Cydia pomonella L. in southern France, 
F. J. SiMMONDs (Sci. Agr., 25 (1944), No. 1, pp. 1-30, Ulus. 5).—The si^ecies of 
parasites and predators attacking the various s^tages of the codling moth in southern 
France were reared and their biology was investigated. Ifxperiments were set up to 
determine whether fruit in any particular part of a tree was more liable to attack 
by Cydia than anotlier and whether at any part the degree of parasitism was higher. 
The influence of species of host tree on parasitism was likewise studied. The 
host preferences of one of the parasites, Dihrachys caznis Walk., were tested be¬ 
cause of its peculiar behavior; it can be either ecto- or endo-parasitic, according 
to host. Secondar\' parasites are also considered. The degree of biological control 
is discussed, and recommendations are made as to which parasites should be 
shipped to Canada for codling moth control there. 

Relation of mortality to amounts of hydrocyanic acid recovered from fumi¬ 
gated resistant and nonresistant citrus scale insects, D. L. Lindgren and W. B. 
Sinclair. (Calif. Citrus Expt. Sta.). (lUlgardia [California Sta.], 16 (1944), 
No. 6, pp. 301-315, Ulus. 6). —Resistance to fumigation with hydrcKyanic acid gas 
(HCN) in the California red scale was fir.st noted in 1914 and resistance in the 
black scale in 1915. Fumigation of nonresistant and resistant California red scale 
under laboratory conditions indicates that the resistant race, with the various 
concentrations and exposures tried, is more difficult to kill than the nonresistant. 
Any added increment of either concentration or exposure has a greater effect on the 
kill of the nonresistant than of the resistant red scale. A larger quantity of 
HCN is recovered from fumigated nonresistant than from fumigated resistant red 
scale. When red scale is killed by heat or lack of oxygen, and then fumigated, 
more HCN is recovered from the nonresistant than from the resistant race. With 
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refumigated red scale previously killed by HCN fumigation but not dried up, more 
HCN is recovered from the resistant than from the nonresistant race. With red 
scale fumigated when dead and dried, equal amounts of HCN are recovered from 
the resistant and from the nonresistant race. More HCN is recovered from fumi¬ 
gated nonresistant than from fumigated resistant black scale. 

More fuipigation experiments: Absorption of hydrocyanic acid by resistant 
and nonresistant scales, D. L. Lindgrf:n and W. B. Sinclair. (Calif. Citrus 
Expt. Sta.). (Citrus Leaves, 24 (1944), No. 10, pp. 8-9, Ulus. 4). 

Absorption of HCN by resistant and non-resistant scale insects, D. L. 
Lindgren and W. B. Sinclair. (Calif. Citrus lixpt. Sta.). (Calif. Cilroy., 29 
(1944), No. 12, pp. 341, 356, Ulus. 4). 

Effect of soils, cover crops, and foliage on concentration of HCN in citrus 
fumigation, R. A. Fulton and R. L. Busrey. (U. S. D. A.), (.lour. Econ. 
Hnt., 37 (1944), No. 5, pp. 597-598, Ulus. 1). —Tlie loss of hydrocyanic acid gas 
through sorption by soils, cover crops, and citrus' foliage proved negligible as 
compared with the probable initial loss through the tent fabric when the fumigant 
was released. 

The citrus thrips, measures for its control, and their effect on other citrus pests, 

E. A. McGregor (U. S. Dept. Ayr. Cir. 708 (1944), pp. 12, Ulus. 7). —This pajicr 
summarizes and brings up to date findings on the citrus thrips and its control. 
The influence of thrips control measures on other citrus pests is also discussed. 
Seven noteworthy illustrations supplement the text. 

The bronze orange bug (Rhoecocoris sulciventris Stal.), a citrus pest of the 
North Coast, P. C. Hely (Ayr. Gaz. N. S. Wales, 55 (1944), No. 9, pp. 397-401, 
406, ilhis. 4), —This pest is reported to have caused injury to citrus trees in the area 
for many years and in 1943—following one of the severest winters on record—the 
populations reached enormous proportions, in some orchards practically ruining the 
crop as well as seriously weakening and defoliating the trees. Furthermore, an 
appreciable amount of injury and discomfort was caused to persons working among 
infested trees owing to the corrosive fluids ejected by the bugs which caused severe 
irritation to membranes and .skim Of some 50 materials tried against the pest, soft 
soap showed up to advantage as to both cost and effectiveness. 

Two new aphids from rhododendron and related plants (Homoptera: 
Aphididae), A. N. Tissoi and J. O. Pepper. (Fla. Expt. Sta. and Pa. State 
Col.). (Fla. Ent., 27 (1944), No. 2, pp. 21-33, Ulus. 21). —On Amphorophora 
rhokalaza and A. kalmiaflora n. spp. 

The relation between host condition and attacks by the bronzed birch borer, 

R. F. Anderson. (U. S. D. A.). (.Four. Econ. Ent., 37 (1944), No. 5, pp. 588-596, 
Ulus. 4). —This borer is not a very aggressive subcortical feeder and can develop 
successfully only in extremely decadent trees. Data presented indicate that the 
adults are attracted to and attack the suppressed, girdled, or topped-and-felled 
quaking aspen and paper birch trees, those most decadent being most suited to 
attack. These were trees tliat had stopped producing radial increment. Decadent 
trees that were still growing in diameter (suppressed trees and portions of the 
stem above the girdle on recently girdled trees) were only slightly attackd. The 
evidence submitted shows that even the poorest of the growing trees were unsuited 
to development of the larvae; on the other hand, trees dead so long that the phloem 
tissues were brown also proved unsuited. The findings suggest that whenever this 
borer is found in dying trees it should not be considered the primary cause of death 
until all other possible factors have been evaluated. 

Investigations of the flour beetles of the genus Tribolium.—III, A colour 
strain of T. castaneum (Hbst.), L. W. Miller (Jour. Dept. Ayr. Victoria, 42 
(1944), No. 10, pp. 469-471). —A continuation (E. S. R., 92, p. 246). Adults of 
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this new strain—found in Victoria in 1943—are dark brownish-black to black, the 
normal color being reddish-brown. Crosses between the two strains revealed that 
the color is apparently due to a single factor. On a nutritive diet, larvae of the 
normal “red” strain developed more rapidly than those of the “black” strain; on a 
less nutritive diet the reverse was the case. It is suggested that this result may be 
due to differences in sensitivity to a B-vitamin deficiency, the normal red strain being 
the more sensitive. 

Relation of chemical constitution of some N-heterocyclic compounds to 
toxicity against Tribolium confusum, H. L. King and D. E. H. Frear. (Pa. 
Expt. Sta. et al.). {Jour Econ. Ent., 37 {1944), No. 5, pp. 634-637, Ulus. 1 ).— 
Tests of 17 salts of various pyridine derivatives were made against adults of the 
confused flour beetle. Results with a series of alkyl pyridine sulfates indicated 
that salts with short side chains were more toxic than those with long ones. The 
toxicity of these compounds appeared due largely to the material ingested rather 
than to contact action. A series of alkyl pyridine copper chloride double salts 
seemed to be completely repellent to the beetles. Results with 3 other salts of 
4-n-propyl-pyridine indicated that the picrate, salicylate, and the zinc chloride double 
salt were slightly toxic or partially repellent, or both. 

Natural sources, habitats, and reservoirs of insects associated with stored food 
products, E. G. Linsley {Hilgardia [California 5fa.], 16 {1944), No. 4, pp. 185- 
224). —According to the author, stored-products insects share biological character¬ 
istics which have affected their wide distribution and made them pests. Apparently 
these insects tolerate more extreme conditions of temperature and humidity than 
many less widely distributed forms. Many can survive in foodstuffs with a moisture 
content far below the optimum. Further, man usually provides optimum conditions 
in buildings, warehouses, and food-storage units. Certain of these insects include in 
their diet the majority of dry food and drug products of plant and animal origin, 
exhibiting a wider food range than that generally attributed to most other insects. 
Nearly all the species reproduce almost continuously under favorable conditions and 
require no winter diapause. Adults are often long-lived and may reproduce over 
a period of years, and some of the most important species can survive for long 
periods without food, permitting transportation in the absence of suitable food. 
Finally, most of them are small-sized and can remain undetected until a large popu¬ 
lation has been built up. Several (Bruchidae, Sitophilris spp.. Sitotroga spp.) natur¬ 
ally infest seeds and have become pests without evolution of food habits. Many 
(Cryptophagidae, Mycetophagidae, Lathridiidac, Acaridae) are actually fungus 
feeders and seek out molds and fungi in foodstuffs. In nature these species live 
under bark, in nests of birds, mammals, and insects, or in decomposing plant mate¬ 
rials. Many general scavengers on dead plant materials will infest stored products— 
chiefly moths (phycitids, pyralids) but also anobiids and nitidulids. Scavengers or 
semipredators living under bark have also become pests—including Tenebrionidae 
(flour beetles, mealworms), Cucujidae, and Ostomatidac. Wood borers include 
Ptinidae, Anobiidae, Bostrichidae, and Scolytidae. Insect nests have contributed 
several of the Galleriidae, Phycitidae, Ptinidae, and Dermestidae. The pollen stored 
by bees may have influenced evolution of food habits and served as a bridge between 
zoophagy and phytophagy. Many species associated with stored food products are 
predators and parasites of other insects present. Of these, Histcridae, Corynetidae, 
and Anthocoridac are probably attracted to the products and habitat directly 
rather than by specific insects present. Primary natural reservoirs of stored food 
products pests are bark and decomposing wood; nests and food caches of other 
insects, especially bees, wasps, and ants; and nests of birds and rodents. 

A list of 165 literature citations is appended. 
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Sulfur dioxide-acetone as a household fumigant, E. M. Swisher. (Ohio State 
Univ.). {Jour. Econ. Ent., 37 {1944), No. 5, pp. 694-^97, Ulus. 1). —The fault with 
SOa as a household fumigant is said to lie mainly in the ordinary methods of appli¬ 
cation. When combined with acetone it forms a liquid that is stable when confined 
but readily decomposes into its component parts on exposure to air under standard 
conditions. The molecular weight and 1 : 1 by volume ratios of SOa-acetone were 
both found to be good household fumigants, are conveniently handled as liquids, 
and are less flammable than HCN. These mixtures of SOa-acetone could be packaged 
conveniently and applied for the evolution of SOa in household and other fumigations. 
The new method of application greatly reduces or eliminates most of the objection¬ 
able qualities of SOa, outmoding the practices of generating the gas on the job or 
the use of heavy returnable cylinders; it .should promote the use of the compound, 
especially against bedbugs in dwellings. 

Trichloracetonitrile as a fumigant, H. H. S. Bovingdon and F. P. Coynk 
{Ann. Appl. Biol., 31 {1944), No. 3, pp. 255-259). —In determinations of the re¬ 
actions of this fumigant on various insects infesting stored products and houses, 
the toxicity was found to be increased by adding 10 percent or more of COa. 
In the fumigation of bulk-stored wheat trichloroacetonitrile compared favorably 
with ethylene oxide. Its phytocidal action on seed wheat at doses which might 
be used in practice was not serious and the vitamin Bi and riboflavin contents 
of wheat were not affected, but it proved highly toxic to growing plants. The 
possibility of its use in fumigating dried fruit was demonstrated. 

Persistence of D. D. T. in oil-bound water-paint, G. A. Campbell and T. F. 
West {Nature [London], 154 {1944), No. 3912, p. 512 ).—A preliminary note on 
tests demonstrating that oil-bound water paint incorporated with DDT was effective 
against houseflies and had not lost its insecticidal properties after 2 mo. 

The persistence and termite resistance of creosote and its constituent fractions, 
P. J. A. Loseby and P. M. D. Krogh {Jam. So. African J'orcslry . Issor., No. 11 
{1944), pp. 26-32, Ulus. 2). —When small blocks of Pinus insignis sapwood treated 
full-cell by submersion in a creosote of South African manufacture and in its 
constituent fractions were exposed to atmospheric conditions for 5.5 yr., the 
amount of creosote lost by evaporation and solution was 47 percent, whereas losses 
of its fractions varied from 91 percent for that distilling below 270'’ C. to none 
for the residue above 355°. The loss of creosote from treated wood blocks is 
compared with that from open dishes. A similar set of blocks was buried at 
the site of the International Termite Test at Pienaar’s River, Transvaal; the frac¬ 
tions distilling above 315° appeared to give the greatest protection. 

The influence of color and finish on the attractiveness of papers to thysanurans, 
H. L. SwEETMAN, F. E. Morse, and W. Wall. (Mass. State Col.). {Pests, 12 
{1944), No. 10, pp. 16, IS). —TIhe firebrat was found to be definitely attracted to 
certain colors of wallpaper—particularly orange—but not for feeding purposes by 
the color; green paper was not attractive. The whole-wheat paste powder used 
for sticking the paper proved an attractive food to thysanurans, but these insects 
did not penetrate the face of the paper because of the paste on the back. Certain 
wallpapers may attract them for feeding because of the paper proper, but much 
more frequently the adhering paste, the sizing, or the dye ingredients arc the 
stimulating substances. A number of other types of paper—some of which lacked 
sizing—were more attractive to thy.sanurans than a wallpaper. Newspaper and 
a brown wrapping paper, however, offered little attraction as food and were good 
V)rotecting materials when several layers thereof were tightly wrapped about articles 
likely to be damaged by this group of insects. 

Mosquito survey activities at Camp Peary, Virginia, C. K. Dorsey {Ann. Ent. 
Soc. Amer., 37 {1944), No. 3, pp. 376-387). —For the type of survey conducted 
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(1943), each of the four methods of collecting adult mosquitoes—light traps, house 
traps, barrel traps, man—proved useful and each supplemented the others. When 
storage batteries must be used to operate light traps, the heavy duty type should 
be employed. The operation of light traps on bright moonlight nights failed to 
give an accurate indication of the mosquito population. For successful operation 
of barrel traps, it is essential that they be located in carefully selected sites and 
that they simulate as nearly as possible a hollow log. In collecting mosquitoes 
from man at night, satisfactory results were obtained by having the victim strip 
to the waist. Adult mosquitoes were most prevalent during June-July; it is 
believed that adverse (dry) weather condition in August 1943 caused them to 
be less numerous than usual during that month. The 1943 records indicated that 
the active breeding season in this locality begins in April and continues through 
October; these dates coincide very well with the 10-yr. average dates of killing 
frosts in spring (April 9) and fall (October 31) for this region. By planning 
mosquito control activities accordingly, optimum results can be expected. In gen¬ 
eral, the distribution of mosquito larvae was similar to that observed by other 
workers. The presence of one or more species of larvae definitely associated with 
larvae of disease-carrying mosquitos, in particular types of breeding locations, 
can be recognized as an indication of the necessity for mosquito (species) control. 
The data presented are not regarded as finally conclusive, since they are the results 
of only one season’s activities. 

The rearing of sterile adult Anopheles, M. A. Barber {Pub. Health Rpts. 
[U. S.], 59 (1944), No. 42, pp. 1384-1387) . — The method involves culture of these 
mosquitoes in workable quantities in a liver extract-yeast medium in the presence 
of a single species of ciliate. 

Control of Aedes aegypti in Savannah, C. A. Henderson {Fiih. Health Rpts. 
[U. S.], 59 (1944), No. 41, pp. 1350-1352). — The results of an inspection and follow¬ 
up campaign, together with an intensive educational program, proved so successful 
that it is believed a permanent control program is economically sound and should 
be continued after the present emergency has passed. The general improvement of 
sanitary conditions alone proved well worth the cost involved. 

Studies on mosquitoes from the Philippine Islands and Australasia (Diptera: 
Culicidae), A. Stone and R. M. Bohart. (U. S. D. A. et ah). (Ent. Soc. Wash. 
Proc., 46 (1944), No. 8, pp. 205-225, Ulus. 14). —“This paper is presented to make 
the names of eight new species and two new subgenera available for those engaged 
in mosquito work in the Pacific area, and to point out characters lliat will separate 
st)ecies which have been confused in the past.” Identification keys are provided. 

New culicine mosquitoes from the Philippine Islands (Diptera: Culicidae, 
R. M. Bohart and S. D. Farner (Biol. Soc. Wash. Proc., 57 (1944), pp. 69-73, 
Ulus. 15). —Four new .species are described. 

The relation of particle size to the effectiveness of paris green used in airplane 
dusting for mosquito control, R. L. Metcalf and A. D. Hess (Pub. Health Rpts. 
[U. S.], 59 (1944), No. 45, pp. 1458-1465, Ulus. 3).—Previous studies have shown 
that in airplane dusting against larvae of the common malaria mOvSquito an average 
of about 75 percent of the paris green dust drifts away from the treatment area 
because of fine particle size. Laboratory tests indicated that the average maximum 
diameter of particles ingested by first to fourth instai larvea were 29 m, 51 m-, 68M'. 
and 106 m<, respectively. The median lethal dose of paris green to fourth instar 
larvae was 0.05 mg. per gram of body weight, or the equivalent of a particle about 
40p in diameter. Toxicity tests with fourth instar larvae showed no significant 
difference between paris green particles Ip- or i^ss in diameter and those 50 m-- 75M' 
in diameter. A special paris green having a particle size analysis of 84 percent 
by weight with 20ti-50p in diameter was compared by airplane dusting with stand- 
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ard paris green which had 48 percent by weight in this size range. Use of the 
coarse dust resulted in a 60 percent increase in the amount of dust reaching the 
treatment area. Field tests with the coarse dust under average conditions gave 
a larval kill of 90-100 percent. Manufacturing costs for the large dust were no 
greater than for the standard. It is therefore believed that specifications for paris 
green to be used in airplane dusting should be revised to encourage production of 
a material with more desirable particle size composition. 

Observations on the biology of the stablefly in Florida, S. W. Simmons. 
(U. S. D. A.), (/owr. Econ. Ent., 37 (1944), No. 5, pp, 680-686). —The minimum 
incubation period of eggs tested at 28® C. was 19 hr. and the maximum 120 hr.; the 
mean minimum was 39.65 hr., the mean maximum 65.1 hr., and the calculated 
arithmetic-mean incubation period 52.3 hr. In Richardson’s medium at 30°, first 
instars were found at 1-80 hr., second instars at 44-144 hr., and third instars at 
97 hr. up to pupation. The developmental period was longer during midwinter, even 
at summer temperatures. In a fresh bay-grass medium development was as rapid 
as in Richardson’s medium. The mean minimum pupal period was 6.55 days at 
28°~32° and the longest period was encountered during midwinter; during April- 
June the mean minimum was only 5.8 days. Some adult flies captured in nature 
and fed on citrated beef blood lived as long as 47 days, but most of them died 
earlier. The minimum pre-oviposition period found was 8 days; the mean, 10.6 
days. Feeding stableflies often punctured the skin of their host several times 
before drawing blood; once blood was found, engorgement occurred in 1.5--8 min. 
Tests at Sarasota, Fla., showed that under semifold conditions this fly fed on man 
more readily in the morning and late afternoon and became sluggish during the 
midday heat. Bay grass isolated for 7 days before oviposition was permitted 
produced less than half as many adult flies as when infested green. Grass initially 
exposed to flies after 14 days' isolation produced only about 20 percent as many 
flies as when exposed green; after 21 days’ isolation, emergence dropped to 3.21 
percent. Thus uninfested grass as old as 21 days need not be treated to control 
subsequent fly breeding. Third instars overwintered in peanut litter in northwestern 
Florida. Slow development occurred throughout the winter and large numbers of 
flies emerged during warm periods. The cycle from egg to adult may be as short 
as 13 days or—under adverse conditions—it may require several months. 

The repellency of a pyrethnim-thiocyanate oil spray to flies attacking cattle, 
D. E. Howell and F. A. Fenton. (Okla. A. and M. Col. et al.). (Jour. Ent., 37 
(1944), No. 5j pp. 677-680, Ulus. 2 ).—Lethane— an oil base cattle spray with 6 per¬ 
cent toxicants including pyrethrum and two grades of a thiocyanate—applied to 
cows at 0.5, 1, and 2 cc. per 3.23 sq. ft. of body surface was repellent to the horn 
fly up to 10.5 hr. after spraying. Similar application rates were less- repellent to 
the stablefly, both as to amount and duration; little repellency against this pest was 
noted after 4-5 hr. following treatment. As the time after spraying increased, the 
amount of repellency to both pests decreased. In parallel tests, 2 cc. of spray per 
3.23 sq. ft. of surface was more repellent to the horn fly than 0.5 cc. for 7 hr. after 
the morning treatment; at other times no significant differences were noted. The 
heavier application was more repellent to the stablefly for only 4 hr. after the 
morning spraying and for 2 hr. after the evening spraying. The horn fly infestation 
was greater in the morning than during the afternoon; the stablefly infestation was 
greatest in the evening. 

Screwworm survey of the Southeastern States in 1943, W. G. Brucb:. (U. S. 
D. A.). (Jour. Econ. Ent., 37 (1944), No. 5, pp. 687-689, Ulus. 1). —This survey re¬ 
vealed widespread infestation in Florida, Georgia, and Alabama, reaching outbreak 
proportions in peninsular Florida and southern Georgia with considerable loss of 
livestock. Favorable climatic conditions, together with the shortage of experienced 
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farm labor and unavailability of effective remedies, contributed to the rapid build-up 
and spread of the pest. The incidence and relative abundance of screwworms 
throughout the Southeastern States were determined, and a fair estimate was ob¬ 
tained of needed critical insecticides. Furthermore, the survey insur#d proper 
distribution and conservation of these insecticides and aided in reducing infestations 
and attendant losses. 

The cattle grub problem in North Dakota, J. A. Munro {North Dakota Sta. 
Bimo. Bui,, 7 {1944), No. 1, pp. 7~9, Ulus. 1). —A practical account. 

The Triatominae of North and Central America and the West Indies and their 
public health significance, R. L. Usinger {U. S. Pub. Health Serv., Pub. Health 
Bui. 288 {1944), pp. 64). —This monographic siudy treats of the history 

of triatomine bugs and of their relation to Chagas’ disease (including other vectors), 
biology, host relations, geographic distribution, and systematics. A six and one-half 
page bibliography and a systematic index are included. 

Food habits of several species of poultry lice with special reference to blood 
consumption, C. M. Crutchfield and H. Hixson. (Univ. Fla.). {Fla. Eni., 
26 {1943), No. 4, pp. 63-66). —The barbs and barbules of feathers and blood were 
found to comprise the food of the chicken body louse as well as of a species of the 
genus hitherto unrecognized as a poultry pest in the United States. These species 
obtain blood by gnawing tJirough the epidermis and rupturing the quill of pin 
feathers. The diet of the shaft louse Menopon gallinae consists of barbs and 
barbules; that of the wing louse Lipeurus capo^tis, of booklets of the flight feathers 
and occasionally barbs and barbules. The large chicken louse and the fluff louse 
feed largely on barbs and to some extent on barbules. 

Uses of DDT on the poultry farm, D. O. Wolfenbarger and E. Hoffmann. 
(Del. Expt. Sta.). {Poultry Sci., 23 {1944), No. 6, pp. 545-546). —Spraying the 
ceilings and walls of a poultry house resulted in striking control of the housefly. 
In trials of phenothiazine, thiourea, borax, and DDT as larvicides against the 
housefly and a fly identified as Themira putris (L.), DDT proved equal to the first 
and superior to the others, reducing the number of flics emerging by 00 percent 
over the untreated control. 

Concerning colony temperatures, V. G. Milum {Iowa State Apiarist Rpt., 

1943, pp. 57-61, Ulus. 1), —A general discussion of honeybee colony temperatures— 
the proper limits and means of obtaining them—on the basis of the author’s ex¬ 
perimental work and with reference to studies by others. 

Life of bees in winter, M. H. Haydak. (Minn. Expt. Sta.). {Amer. Bee 
Jour., 84 {1944), No. 10, p. 346). —The author briefly summarizes his observations 
on the life of honeybees in winter, since any information along this line has a 
very important bearing on the problem of wintering; “the more we know about this 
life, the easier it will be for us to help tlie bees go through the hardest period 
of their fight for existence with the smallest loss.” 

Our winter problems, E. J. Anderson. (Pa. Expt. Sta.). {Gleanings Bee 
Cult., 72 {1944), No. 10, pp. 433 435, 467, Ulus. J).---Factors having a direct bearing 
on the ability of a colony of bees to survive arc not only many but are complicated 
by the fact that each winter presents a dilTerent combination of conditions. Re¬ 
search work in Pennsylvania emphasizes the value of the following recommendations : 
Use only the best acclimated stock, winter the bees on a large amount of gooel 
quality food, pack the bees in colder climates, provide wind protection the year 
around, give (;ach hive a top entrance, and use good beekeeping practices in fall 
and spring. 

The food of the honeybee, M. H. Haydak. (Minn. Expt. Sta.). {Iowa State 
Apiarist Rpt, 1943, pp. 68-72).—An address presenting the present status of nutri¬ 
tion in the honeybee, based on studies by the author and otliers. 
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The chemical composition and nutritional value of pollens collected by bees, 

A. E. ViviNO and L. S. Palmer. (Minn. Expt. Sta.). (Arch. Biochem., 4 (1944), 
No. 2, pp. 129-136 ).—Pollens collected by honeybees from dandelion, certain fruits, 
clovers, <^nd fall flowers were found to possess high nutritive values. The con¬ 
centrations of Ca, P, Mg, Fe, and Cu compared favorably with those of a number 
of i)lant foods, the Cu content being exceptionally high. The pollens proved to 
be good sources of pantothenic acid, niacin, thiamine, riboflavin, and ascorbic acid 
and also contained small amounts of vitamins E and D. The water-soluble vitamin 
concentrations of bee-collected pollens were as high as in a number of the better 
food sources of these respective factors; vitamins K and A were absent. Pollens 
collected by bees from the above sources contained an abundance of carotenoids 
and flavones; anthocyanins and chlorophylls were absent. The mean protein content 
of the bee-collected pollens studied coriipared favorably with that of common beans, 
peas, and lentils. When the ether-extracted mixed pollens were fed to rats as 
the sole source of protein at about a 22-percent level—the diet otherwise being 
complete—indications were that certain dietary indispensable amino acids—notably 
tryptophan and methionine (or cystine)—were not present in optimum amounts 
for their normal growth. 

The possibility of making red clover a satisfactory source of nectar, J. N. 

Martin. (Iowa State Col.). (lozva State Apiarist Rpt., 1943, pp. 48-50, Ulus. 1 ).— 
Although red clover depends on insects for pollination, the well-known barrier 
of flower tube length that puts the nectar beyond the reach of honeybees is the 
one feature preventing it from being on a par with alsike and white clovers for 
bee pasture. Honeybees were found to frequent short-flowered strains of red 
clover much more freely than the common .strains. Studies over a period of 
years by the Towa Experiment Station indicated that there are at liand in that 
State suitable short-flowered strains; it only remains td select and isolate them. 

Honeybees increase clover seed production 15 times. (Ohio State Univ.). 
(Iowa State Apiarist Rpt., 1943, pp. 51-53).—On the basis of experimaital results, 
it is recommended that farmers located near honeybee colonies make a special 
effort to grow legume seed. Those wishing to grow clover .seed but needing 
honeybees near their fields may be able to induce commercial beekeepers to supply 
the bees by offering free apiary sites. Farmers are encouraged to own as large 
a number of colonies as they can profitably operate. 

Honeybee pollination and fruit production, R. L. Parker. (Kans. State Col.). 
(Iowa State Apiarist Rpt., 1943, Pp. 54-56). 

La polinizacion de los frutales por la abeja [Pollinization of fruit trees by bees], 
F. M. Croce ([Argentina] Min. Econ., Obras Pub. y Riego, Dir. Indus, y Fomento 
Agr. Bol. 28 (1942), pp. 77, Ulus. 19). 

ANIMAL PRODUCTION 

Livestock improvement in China, R. W. Phillips (Chungking: Min. Agr. and 
Forestry, 1944, pp. 160-]-, Ulus. 11 ).—The three main divisions of this reix>rt cover 
(1) existing types, conditions, and practices, (2) methods of breeding for improve¬ 
ment, and (3) organizations best adapted to livestock improvement in China. 

Smoked meats, II, III (Canad. Jour. Res., 22 (1944), No. 5, Sect. F, pp. 97- 
106, Ulus. 1; pp. 107-118 ).—A continuation of the series (E,. S. R., 88, p. 516). 

11. Development of rancidity in smoked and unsmoked Wiltshire bacon during 
storage, W. H. White.—The relative effects of smoking bacon on spoilage were 
investigated by smoking one-half of four bacons stored at 0®, 15®, 30®, and 45° 
F., with the other half stored at these temperatures without smoking, as in previous 
studies in this series. These results showed that smoked bacon may be satisfac- 
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torily stored for at least 2 mo. at 0*--30°, whereas unsmoked bacon was usually 
rancid after 1 mo., but spoilage due to the formation of excessive quantities of 
free fatly acids was of little importance. The effect of size of the piece smoked 
was investigated by making studies of the peroxide oxygen formation in the fat 
of the cuts of whole backs of smoked and unsmoked carcasses, each back of eight 
hogs being divided into six pieces, one-half of the backs smoked and the other 
half unsmoked. Peroxide oxygen determinations were made up to 98 days. The 
differences at various storage temperatures were small, but it was evident that 
greater peroxide oxygen formation occurred at the higher temperatures of storage. 
The greatest increase in free fatty acid formation occurred between 21 and 42 
days’ storage. 

III. Effect of maturation period on quality, W. H. White, A. H. Woodcock, 
and N. E. Gibbons.—Maturation periods of 1-25.5 days at 30° prior to smoking 
at 140° showed that no consistent effects were apparent in flavor tests, surface 
bacterial growth, peroxide oxygen formation in the fat, and changes in color and 
color stability of the lean meat during storage periods at 30°. These differences 
were usually small and showed no consistent trend. The maturation period of 
10-15 days seemed most suitable. 

Chewings fescue seed as a feedstuff, D. Whitson, N. R. Ellts, and C. A. 
Cabell. (U. S. D. A.). (Poultry Sci., 23 (1944), No. 6, pp. 5-^4-5'^5).—Similar 
gains and gains per unit of feed consumed were produced by chicks on a controlled 
wartime ration and rations which consisted of 30 percent ground Chewings fescue 
seeds or 30 percent oats to 4 weeks of age. Satisfactory growth and no abnormali¬ 
ties occurred in rats on the Chewings fescue ration. 

Commercial feeding stuffs—report on inspection, 1943, E. M. Bailey (Connec¬ 
ticut [New Haven] Sta. Bui. 480 (1944), pp. 143-230). —The usual report (E, S. 1C, 
90, p. 817) of the guaranteed and found analyses of 846 samples of feeding 
stuffs, including 42 samples of vitamin D carriers oflicially examined and 73 
biological specimens examined for the presence of toxic materials in 1943. 

The cattle of Britain, F. H. Garner (London and New York: Longmans, Green 
& Co., 1944, pp. 158, Ulus. 60). —An account is given of the development of the 
cattle industry and its importance in Great Britain, with descriptions of various 
dairy, beef, and dual-purpose breeds. Financial aspects and the effects of the war 
on the cattle industry are discussed. 

The Iberia heat tolerance test for cattle, A. O. Rhoad. (U. S. D. A.). 

(Prop. Agr. [Trinidad], 21 (1944), No. 9, pp. 162-164). —Data on the body tem¬ 
perature and pulse rate of 198 cattle placed in the sun shortly after sunrise and 
kept there throughout the day showed the effects of solar radiation on heat produc¬ 
tion in the cattle. Environmental conditions such as temperature were recorded. 
The cattle subjected to the solar radiation represented grades and purebreds of the 
Brahman, Angus, Santa Gertrudis, and Africander cattle. The adaptability coeffi¬ 
cient devised as 100 — [10 (BT — 101.0], in which BT is the average body tem¬ 
perature obtained under the conditions of the experiment, served to indicate the 
ability of the animal to withstand the heat. Purebred Brahmans had the highest 
heat tolerance, with a coefficient of 89. Both the ^ Brahman X Angus and the 
ys Brahman X s/s Angus had a coefficient of 84. The respiration rate of the haff- 
breds was only 55 per minute, as contrasted with 61 by the H Brahman X y Angus; 
therefore the former cross was considered the more heat-tolerant. 

The value of distillers’ rye dried grains in the wintering rations for pregnant 
ewes, 1939-40—194(M1, J. B. Outhouse, F. H. Leinbach, and D. Meade 
(Maryland Sta. Bui. A32 (1944), pp. 10+).-—In two experiments with pregnant 
Hampshire ewes, distillers’ rye grains, which were satisfactorily used for steers 
(E. S. R., 89, p. 469), did not give satisfactory results when substituted for shelled 
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corn or for shelled corn and part of the clover-light timothy mixed hay used in 
these trials. The winter feeding periods lasted from November 1, 1939, to May 9, 
1940, and from November 21, 1940, to April 10, 1941. The ewes were divided into 
three uniform lots, with all ewes shifted to different lots in the second trial. The 
ewes maintained their weights until lambing, but on distillers’ rye grains deaths 
occurred more frequently among ewes that lambed. Pregnant and lactating ewes 
were more seriously affected by the nutritional deficiencies than were growing and 
fattening ewes which were not pregnant. There was an average of three deaths in 
the lot receiving distillers’ rye grains in place of shelled corn and part of the 
clover-timothy hay, with an average of 1,5 deaths in the lot receiving distillers’ rye 
grains in place of all of the shelled corn. The average final weights on these rations 
were also less than on shelled corn, cottonseed meal, mixed hay, and corn silage. 

Cria de cerdos [Swine production], P. Aragon Leiva {Mexico: Ediciones Agr. 
Trucco, 1942, pp. 319, illiis. 46). —A comprehensive book on swine breeds and 
breeding, feeding, management, sanitation, diseases and parasites, and the processing 
of hog products. 

Urine excretion by boars, W. W. Green. (Minn. Expt. Sta.). (Anier. Jour. 

Vet. Res., 5 (1944), No. 17, pp. 337-340). —Urine samples from boars of different 
ages from 10 to 76 weeks ranged from 0 to 15,600 cc. and averaged 4,287 cc. for 
48 hr. The amounts of urine seemed to be associated more with age than with 
season. There were significant differences between inbred lines in the amount of 
urine secreted in a crate specially prepared for catching it. 

Riboflavin deficiency in swine, with special reference to the occurrence of 
cataracts, M. M. Wintrobe, W. Buschke, R. H. Follis, Jr., and S. Humphreys. 
(U. S. D. A. et al.). (But. Johns Hopkins Hosp., 75 (1944), No. 2, pp. 102-114, 
Ulus. 3). —Following methods employed in previous investigations of components of 
vitamin B in the pig (E. S. R., 88, p. 799), signs of nutritional deficiency became 
apparent within 2-3 weeks in three pigs on a ration of vitamin-free casein, sucrose, 
lard, and a complete mineral mixture to which were added crystalline B vitamins— 
thiamine hydrochloride, nicotinic acid, pyridoxine hydrochloride, choline chloride, 
calcium pantothenate, inositol, and />-aminobenzoic acid. The animals failed to gain, 
their gait was unusual, they lost their tidy appearance, the hair coat became rough, 
dry, and thin, and there was a scaling and s-cabby formation of the skin. Lens 
opacities and other eye abnormalities were apparent in three pigs at ages varying 
from 112 to 156 days when riboflavin-deficient rations were fed. Litter mates receiv¬ 
ing the same ration supplemented with riboflavin but no nicotinic acid exhibited no 
eye abnormality. Only one eye change was noted in 21 comparable pigs on standard 
rations. No lens opacity was found in 178 eyes of pigs killed in a local abattoir. 

The nutritional requirements of the dog, L. Michaud and C. A. Elvehjem. 
(Wis. Expt. Sta.). (North Amer. Vet., 25 (1944), No. 11, pp. 657-666). —The 
requirements of the dog are discussed for the various carbohydrates, proteins, fat, 
minerals, and vitamins. 

The minimum temperature for embryonic development in the domestic fowl 
(Gallus domesticus), E. M. Funk and H. V. Biellier. (Mo. Expt. Sta.). 
(Poultry Sci., 23 (1944), No. 6, pp. 598-540, Ulus. 1). —Fresh-laid eggs from mated 
and unmated pens of White Leghorn hens, stored at variable temperatures, showed 
no development in fertile eggs below 76® ± 0.5® F. Blood rings did not develop 
at 80°. 

The effect of artificial light on chicks brooded during hot weather, B. W. 

Heywang. (U. S. D. a.). (Poultry Sci., 23 (1944), No. 6, pp. 481-485).—Since 
the slow growth of chicks brooded in hot weather noted by Kempster and Parker 
(E. S. R., 76, p. 676) may be due to reduced feed consumption, data were obtained 
from six experiments at the U. S. Southwest Poultry Experiment Station, Glen- 
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dale, Ariz., in which groups of Single-Comb White Leghorn or Rhode Island Red 
chicks were subjected to artificial light from midnight to daylight in the first 
experiment, all-night lighting in the second experiment, and all-night or midnight- 
to-daylight lighting in the remaining experiments, with some groups receiving no 
light in each experiment. In one experiment of 10 weeks’ duration and the others 
of 12 weeks, chicks receiving artificial light weighed more and had eaten more 
feed than chicks receiving no artificial light. However, there was no appreciable 
increase in feed consumption and live weight from chicks receiving artificial light 
all night instead of from midnight to daylight. The pullets receiving artificial light 
all night or from midnight to daylight weighed more when they were 16, 20, and 
24 weeks old than those receiving no artificial light, but the weights of the pullets 
receiving artificial light all night were slightly less than those of pullets receiving 
artificial light from midnight to daylight. These differences had little or no effect 
on the age at first egg or the egg weight. 

Relative body depth an exciting cause for development of keel bursae in 
chickens, S. Bird (Sci. Agr., 24 (1944), No. 12, pp. 591-599, illtis. 2). — Study of 
the influence of the relative weight and pressure on the roost in the development 
of keel bursae in chickens showed that the incidence and severity in the fowl was 
largely dependent on the magnitude of the pressure and depth through the pectoral 
region relative to body weight. Crooked keels decreased the incidence and severity 
of the keel bursae by reducing the relative depth of the bird. Variations in the 
body weight from year to year caused variations in the incidence of this abnor¬ 
mality. Evidently keel bursae afford protection against more serious injury. It 
appears that freedom from bursae could be expected only in rapidly growing 
families of inherited shallowness of body. The relation of the bursae arbitrarily 
graded to the body weight in Barred Plymouth Rocks was ascertained in 1942 for 
120 cockerels at 26 weeks of age and in 1943 for 99 males. 

A note by V, E. Hollinsworth on measuring equipment, developed especially for 
measuring the pressure that a bird may exert through its keel when roosting, is 
included. 

Protein in poultry nutrition, D, C. Hill (Sci. Agr., 24 (1944), No. 12, pp. 551- 
590). —A comprehensive review is presented of the literature on protein nutrition 
and amino acid requirements of chicks for growth and of hens for egg produc¬ 
tion and hatchability. The effects of plant and animal proteins and the role of 
each of the amino acids are discussed at considerable length. Protein require¬ 
ments of turkeys, ducks, and pigeons, pheasants, and quail are taken up in sepa¬ 
rate parts of the article. A bibliography of 269 references on proteins for these 
classes of poultry is presented. 

Lactalbumin as a protein supplement for growing chickens, W. H. On and 

R. V. Boucher. (Pa. Expt. Sta.). (Poultry Sci., 23 (1944), No. 6, pp. 497-506 ).— 
Investigations of the growth-promoting properties of commercial lactalbumin in 
different combinations with meat scrap and with soybean meal were reported in 
six experiments. 

In the first experiment the highest rate of growth and the highest feed efficiency 
were produced at 8 weeks of age on a ration containing 15 percent of lactalbumin 
with 5 percent of meat scrap. This experiment was conducted in lots of 6-9 
Single-Comb White Leghorn chicks of both sexes, with 0, 5, 10, 15, and 20 percent 
of lactalbumin and 20, 15, 10, 5, and 0 percent of meat scrap, respectively. 

The second experiment was conducted similarly to the first with Barred Rock 
chicks with lactalbumin of a lower protein content. Sufficient amounts of lactal¬ 
bumin and meat scrap were included in these rations to supply a total of 9 lb. of 
crude protein per 100 lb. of ration. The results were similar to those in the first 
experiment. Growth of both sexes was higher with lactalbumin as the sole pro- 
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tein concentrate than with meat scrap alone. Mutually supplementary action 
between lactalbumin and meat scrap was again evident. 

In the third experiment, sexed Barred Rock chicks were used for comparing 
ratios of lactalbumin protein to meet scrap protein from 65i35 to 100:0. The 
highest growth was promoted by lactalbumin protein to meet scrap protein at 
ratios of 80:20 and 90:10, emphasizing the curvilinear relationship in females. 
The highest rate of growth to 8 weeks of age was produced with a ratio of 75:25 
on lactalbumin to meat scrap proteins. 

The fourth experiment was similarly conducted with a total of 18 percent pro¬ 
tein in the ration, again using Barred Rock chicks. Lactalbumin promoted a 
higher and more efficient growth rate of both sexes than did meat scrap. The 
high mutually supplementary action was produced when lactalbumin supplied 62.5 
to 75 percent of the animal protein. Highest growth of males occurred with a 
ratio of lactalbumin to meat scrap protein of 75:25, but a ratio of 62.5:37.5 
promoted maximum growth in females. 

The fifth experiment involved different combinations of lactalbumin and soybean 
oil meal for Barred Rock chicks. Here the two sexes behaved diffeiently as 
males increased in growth with increasing proportions of lactalbumin, but in 
females growth appeared to decrease with greater amounts of lactalbumin. 

In the sixth experiment, body weights of both sexes were greatest with the 
larger amounts of lactalbumin with soybean meal, thus not supporting a mutually 
supplementary action between the two proteins. In the tests with lactalbumin 
and meat .scrap, 2.4 percent of the chicks were affected with perosis, whereas in 
the tests of lactalbumin and soybean meal 3.3 percent of the chicks develoi)ed 
perosis. 

In these studies there were used 75 Single-Comb White Leghorn and 514 
Barred Rock chicks, on which growth was ascertained to 8 weeks of age. 

Beef blood proteins in chick diets, C. R. Grau and H. J. Almquist. (Univ. 
Calif.). {Poultry Sci., 23 (1944)^ No. 6, pp. 486-490 ).—When blood proteins were 
used separately as protein supplements to a ration of wheat bran, wheat, corn, 
alfalfa, brewers' yeast, crude soybean oil, fish oil, and minerals, the serum and 
fibrin fractions were far superior to the blood-cell fraction (E. S. R., 90, p. 88). 
Autoclaving the blood cells did not improve them, nor was the growth bettered 
by additions of arginine, cystine, threonine, methionine, or tryptophan when fed 
alone or in combination, but the cell fraction supported growth when supplemented 
by pure isoleucine, which seemed to be an essential amino acid for the chick and 
a necessary addition to the blood-cell fraction. Satisfactory growth was produced 
with 15 or 20 percent protein rations of mixtures of blood-cell protein and corn 
gluten meal 1 :2. Gains nearly equal to those with sardine meal were produced 
when this mixture of corn gluten meal and blood cells furnished 60 percent of the 
total protein present in the 15 or 20 percent protein rations. Increased growth rate 
was produced with isoleucine, but not with leucine. Approximate maximum 
supplementation occurred with 2 parts of blood-cell protein to 4 parts of corn- 
gluten-meal protein. The studies were conducted in 5 experiments with tests of 
15 or 20 days' duration and a total of 20 lots of 4, 5, 10, or 12 chicks each. 

The influence of storage on the supplementary protein nutritive value of cer¬ 
tain fish meals, R. J. Evans, J. S. Carver, and W. S. Hamm. (Wash. Expt. 
Sta. et al.). {Poultry Sci., 23 {1944), No. 6, pp. 491-494 ).—As fish meals, demon¬ 
strated by Robertson, Carver, and Cook (E. S. R., 84, p. 381) as the most 
efficient protein concentrate for growing chicks, are largely seasoual and therefore 
must be stored, study was reported on the effect of wet and dry processes and 
additions of formaldehyde, sulfuric acid, and oat flour antioxidant on the nutritive 
value of dogfish meal in relation to storage and meal prepared at different times 
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and commercial pilchard meal. The supplementary nutritive values determined 
by a modification of the gross value method of Heiman, Carver, and Cook 
(E. S. R., 82, p. 377) with 15 depleted chicks per lot showed no losses in the 
supplementary values of 16 fish-meal samples after 10 months’ storage, although 
some had high fat contents. Additions of 0.5 percent formaldehyde and 0.25 
percent H 2 SO 4 had no effect on the nutritive value of wet-process meal. Dry- 
process dogfish meal had a lower nutritive value than wet-process meal. Results 
were not affected by storage in cotton, paper, or burlap bags. 

Plant protein concentrates in the chick ration, C. I. Draper and R. J. Evans. 
(Wash. Expt. Sta.). {Poultry Sci., 23 {1944), No. 6, pp. 5^?7-5^)9) .-—Plant protein 
concentrates, including soybean meal, Alaska pea meal, and cottonseed meal and 
combinations of them, were fed to 1,100 day-old Single-Comb White Leghorn 
chicks in lots of 15 after depletion for 14 days by methods of Heiman, Carver, 
and Cook (E. S. R., 82, p. 377). Soybean meal had a higher gross value than 
cottonseed meal or any combination of soybean meal and cottonseed meal. Solvent- 
process soybean meal had a higher nutritive value than expeller-process meal. 
The gross value of soybean meal and ground feathers was below that of soybean 
meal alone. 

Dried cow manure and dried rumen contents as a partial substitute for alfalfa 
leaf meal, J. C. Hammond. (U. S. D. A.). {Poultry Sci., 23 {1944), No. 6, 
pp. 471-476). —In a series of 3 experiments, 1,680 Rhode Island Red chicks were 
distributed in 48 pens for study of weights at 6-10 weeks of age on a basal ration 
of ground soybean meal, B-Y feed, and alfalfa leaf meal, or substitutes for the 
alfalfa which included cow manure dried at different temi>eratures from 21 ° to lf) 0 ° 

C. , rumen contents dried at 47°, or several mixtures of feedstuffs. Results were not 
particularly satisfactory except when cow manure or dried rumen contents were 
employed with supplements of vitamin A and riboflavin. The very slow drying of 
cow manure at 21 ° or by drying at 80° or above decreased the content of riboflavin 
and the androgenic effects. Sardine meal supported growth on a wartime ration 
practically as well and feed utilization was as good as when cow manure or dried 
rumen contents were used as substitutes for alfalfa leaf meal. However, sardine 
meal did not supplement cow manure. At 6 weeks of age the chicks weighed nearly 
400 gm. with dried cow manure as the single supplement, alfalfa meal and fish meal, 
and dried cow manure and fish meal, but less than 300 gm. with sardine meal as 
the single supplement. 

Corn-and-cob meal for growth of pullets and egg production, D. C. Kennard 
and V. D. Chamberlin {Ohio Sta. Bimo. Bui. 231 {1944), pp. 268-269). —A pre¬ 
liminary report. 

Relation of vitamin D to keel bone deformity in young chickens, S. R. Johnson 
and R. M. Smith. (Ark. Expt. Sta.). {Poultry Sci., 23 {1944), No. 6, pp. 510- 
515). —Data on the vitamin D necessary for normal keel bone development in chicks 
from 3 to 5 weeks of age on rations low in vitamin D showed that this vitamin had 
a uniform and highly significant effect on bone ash. The extent of crookedness of 
the keels was fairly closely related to bone ash deposition in individual trials. 
In other trials the crookedness was not serious regardless of the intake of vitamin 

D. In all trials the extent of crookedness of keels was significantly reduced by 
adding vitamin D to the ration. The studies were conducted in 7 trials for about 
30 days each, with groups of 12-88 chicks in lots receiving 0 , 25, 50, 100 , and 150 
or intervening units of vitamin D from 2 fish-liver oils or Delsterol were added 
per 100 gm. of the feed. The weights, mean percentage of tibia ash, and keel 
scores by methods of Hammond et al. (E. S. R., 87, p. 262) were ascertained. 
Supplementation of a ration extremely low in vitamin D reduced the extent of keel 
bone deformity, but the exact amount of vitamin D necessary to prevent the deformity 
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was not ascertained because of the influence of other factors such as the genetic 
make-up, environment, growth rate, mineral content of the rations, and other in¬ 
fluencing organic factors which may play a part in keel bone deformity. 

Studies on the role of vitamin E in chick nutrition, H. Patrick and C. L. 
Morgan. (S. C. Expt. Sta.). (Poultry Sci., 23 {1944), No. 6. pp. 525 -.‘) 28 ).— In 
further study of the vitamin A and vitamin E relationship (E. S. R., 90, p. 386), 
it was shown that vitamin E was essential for utilization of vitamin A and carotene 
in a simplified ration, mostly of dextrin and casein with lard, gelatin, cellophane, 
and minerals. The weights of the chicks at 4 weeks' of age and vitamin A contents 
of the livers showed that when the rations were supplemented with vitamin A or 
carotene, with or without a-tocopherol and exposed to indirect sunlight at room 
temi>erature for 12 days, there was only a small gain in weight and a trace of vita¬ 
min A in the liver. The gains in weight and amounts of vitamin A stored were 
increased when soybean phosphatide was added to the ration. When a-tocopherol 
and vitamin A were fed with freshly mixed rations, the weights of the chicks were 
improved and the vitamin A content of the livers showed a little improvement, but 
there was considerable improvement, at least in the vitamin A stored, when soybean 
phosphatides were included. After 6 months’ storage (in paper bags) of the com¬ 
mercial ration supplemented with vitamin A and carotene, considerable vitamin A 
deficiency was noted. Encephalomalacia was frequent when the rations were stored, 
but when supplied with 1(X) or 500 International Units of vitamin A or 200 or 500 jig. 
of carotene i)er 100 gm. of the ration before feeding, no deficiency was apparent. 
The vitamin A and carotene appeared to be destroyed more hy surface oxidation 
than by rancidity. Day-old unsexed White Leghorn chicks were used throughout 
the study. 

Is the type of wheat fed a factor in “new wheat disease”? J. B. O’Neil and 
W. J. Rae {Poultry Sci., 23 {1944), No. 6, pp. 548-549). —Marquis, Apex and 
Reward varieties of hard red spring wheat did not produce the pullet disease described 
by Quigley (E. S. R., 92, p, 255). Three groups of 25 Barred Plymouth Rock 
cockerels were fed for 28 days on rations which included 50-55 percent wheat, some 
of which was newly threshed. The gains were, however, considerably less where 
the ration consisted only of whole wheat from a new wheat crop. 

Germination differences of wheat utilized in a study of pullet disease, G. D. 
Quigley. (Md. Expt. Sta.). {Poultry Set., 23 {1944), No. 6, pp. 547-548 ).— 
In study of the relation of pullet disease to germination of wheat, the negative 
groups, so far as disease was concerned, showed high germination, averaging 89.4 
percent, whereas those that were positive averaged 68.3 percent germination. 

A chronic congenital ataxia in chicks due to manganese deficiency in the 
maternal diet, C. D. Caskey, L. C. Norris, and G. F. Heuser. (Cornell Univ.). 
{Poultry Sci., 23 {1944), No. 6, pp. 516-520, Ulus. 4). —A tetanic spasm of the 
opisthotonic tyi)€, but occasionally spasms of the emprosthotonic or pleurothotonic 
tyi)es, occurred in chickens hatched from hens' on a manganese-deficient ration. 
Histological examination of the brains of the ataxic chicks revealed no evidence 
of injury. As the chicks became older the ataxia was less evident. Progeny of 
ataxic parents were not ataxic and developed normally during the first 8 weeks after 
hatching, indicating the lack of hereditary effects on the condition. Ataxia was 
observed almost entirely in chicks hatched from eggs' of hens receiving a balanced 
ration containing 6.3 \ig. of manganese per gram. With the exception of one chick, 
no hens on rations with 35 p-g. of manganese per gram which had normal hatchability 
produced chicks with ataxia. 

A device for testing the breaking strength of shell eggs, D. C. Kennard 
{Ohio Sta. Bimo, Bid. 231 {1944), pp. 270-273, Ulus. 4). —This device was designed 
for testing eggshell shock by rolling the eggs in a carriage down a slide. A suitable 
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calcium supplement seemed necessary in the ration to give a satisfactory shell 
strength. Hot weather and magnesium limestone tended to weaken the shells. 

Comparative quality losses in eggs stored in fibre and wooden cases, W. Kohl- 
MEYER and C. S. Shaffner. (Ind. Expt. Sta.). {U. S. Egg mid Poultry Mag,, 
50 (1944), No. 7, pp. 295-297, 356). —Data were recorded on weight loss, candling 
grade, albumen index, and palatability. After 2, 4, and 6 months’ storage the eggs 
in 30 fiber cases of 10 different types were not consistently different from those 
stored in 6 new standard wooden cases. 

The pasteurization of liquid whole egg, P. A. Greco (Iowa State Col. Jour. 
Set., 19 (1944), No. 1, pp. 13-19). —The effect of heat between 56® and 68® C. on 
the denaturation of whole eggs indicated tliat the rate oi denatiiration was 250 
times more rapid at 68® than at 56®. Over 00 percent of the culture of Escherichia 
coli was destroyed at 56®, 59®, 62.5®, and 66®; this culture at 62.5® required less 
than 1 min., whereas another culture required 6 min. for an equal amount of destruc¬ 
tion. The age of the eggs had a definite effect on the thermal resistance of the 
bacteria suspended in the melange. Bacteria were more easily destroyed in melange 
having a pH of 7.4-7.6 than with a pH of 6.4-6.8, probably accounting for the 
differences in fresh and aged eggs. E. coli was more easily destroyed in egg 
melange than in milk. The time necessary for destruction of 99 percent of the 
cells was 7 min. in egg melange and 17.5 min. in milk, largely due to differences in 
pH. In flash pasteurization studies, egg melange could be effectively pasteurized 
by heating for 32.5 sec. at 67®. The few surviving organisms were of types com¬ 
monly found in milk. Probably other types of milk pasteurization equipment could 
be utilized if there were sufficiently sensitive controls of temperature. 

A study of the body type and market finish of the Broad-Breasted Small-type 
White turkey, M. I. Darrow and C. L. Morgan. (S. C. Expt. Sta.). (Poultry 
Set., 23 (1944), No. 6, pp. 467-470). —Study was made of the size, body conforma¬ 
tion, and market finish of 851 live Small-type White turkeys at 24 weeks of age, 
grown under both range and confinement conditions. Weights were recorded and 
market quality was ascertained in four grades based on fat covering and degree of 
feathering for males and females. Measurements were compared for those of 6 
standard varieties of turkeys reported by R. G. Jaap, T. T. Milby, and R. B. 
Thompson.^ The shank length of this A^ariety averaged 0.2 to 0.9 in. shorter for 
males and 0.3 in. shorter for females than other varieties. The Small-type White 
turkey has sufficient fleshing at 24 weeks of age, but is lacking in feathering 
quality. 

Lack of water a cause of loose, slimy gizzard linings accompanying early 
mortality in poults, J. C. Hammond. (U. S. D. A.). (Poultry Sci., 23 (1944), 
No. 6, pp. 477-480). —It was concluded, from the results of one experiment with 4 
lots of 20 turkey poults each, that lack of water was a primary cause of this 
condition when associated with early nonspecific mortality. One lot received no feed 
or water. Other lots had water but no feed, feed but no water, or water and feed. 
Autopsies of these birds were made at 1 week of age. In another experiment there 
were 4 lots of 25 poults each, of which one lot received supplements of corn oil with 
vitamins A and D and 3 other lots received fortified cod-liver oil at 0.5- and 3-percent 
levels (with corn oil included in one of them). In another experiment 4 lots of 
25 poults were given no feed for 24, 48, 72, and 96 hr. after hatching. The turkeys 
from which feed was withheld 72 hr. showed little interest in eating, but they were 
force-fed. Gizzard erosion was ascertained at autopsies after 2 weeks. 

’ Oklahoma Sta. Mimeog. Cir. 49 (1939), pp. 9. 
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Milk goats in Tennessee, S. A. Hinton and J. J. Bird {Tennessee Sta. Bui 
193 {1944), pp. 13, Ulus. 9).—A general account of the principles of milk-goat 
production, including diseases found in the State, with descriptions of the breeds 
and cost of production data. 

The milk goat in Canada, J. A. Telfer {Canada Dept. Agr. Farmers' Bui 
125 {1944), pp. 18, Ulus. 10). —General directions for milk goat production, with 
descriptions of the Toggenburg, Saanen, and Anglo-Nubian breeds. 

Physiological factors in lactation relating to milking and mastitis, W. E. 
Petersen. (Univ. Minn.). {Cornell Vet, 34 {1944), No. 1, pp. 38-51). —A gen¬ 
eral discussion of the development of the mammary gland, lactation, and suggestions 
for proper milking and the use of the milking machine. 

Mastitis and the plate count of milk, III, IV, H. W. Seeley, Jr., E. O. Ander¬ 
son, and W. N. Plastridge, ([Conn.] Storrs Expt. Sta.). {Jour. Milk TechnoL, 
7 {1944), No. 4, pp. 191-199). —These two studies continue this series (E. S. R., 
87, p. 847) : 

III. A quantitative study of the growth of Streptococcus uberis in various plating 
media (pp. 191-194).—Data are reported on the plating in parallel in standard agar, 
ox-blood agar, and Edwards’ crystal violet esculin ox-blood agar. Standard agar 
and Edwards’ medium supported growth of .S', uberis equally well, but the blood agar 
supported the growth of about 18 percent more organisms. Colonies grown in 
standard medium averaged about 37 percent more surface growth than those grown 
in blood medium. Although blood agar yielded greater numbers of colonies, it did not 
permit differentiation of S. uberis colonies from those of other bacteria found in the 
mixed flora of milk. Edwards’ agar was equal to standard agar in the support of 
growth of S. uberis and permits preliminary identification. 

IV. The contribution of Streptococcus uberis mastitis to the plate count of herd 
milk (pp. 195-199).—Partially differential plate counts of samides of milk from 23 
udder quarters harboring 5*. uberis showed a geometric mean of 3,000 per cubic 
centimeter. In this experiment the S. uberis counts were not great enough to influ¬ 
ence the plate count of high-count milk, but in smaller herds infected animals might 
materially increase the plate count. 

Salt migration in Cheddar cheese curd and its effect on moisture content, 
pH, and bacterial content, W, H. Hoecker and B. W. Hammer. (Iowa Expt. 
Sta.). {Food Res., 9 {1944), No. 4, pp. 278-288, Ulus. 2). —Moisture and salt 
determinations were made on micro-samples from the surfaces and centers of pieces 
of curd at intervals during the first 72 hr. after hooping. Variations in the bac¬ 
terial action and pH of the surfaces and centers of the pieces were also ascertained. 
The cheese was made from pasteurized milk. Approximately 2.5 percent granular 
salt was added to the milled curd at three intervals of about 15 min. each. The 
curd was rinsed about 1 hr. after the first addition of salt and placed in hoops and 
pressed for 48 hr., after which the cheeses were removed and held at 50° F. The 
moisture contents varied from 39.2 to 40.6 percent, and tjie salt content from 1.97 
to 2.04 percent in 10 samples analyzed by micro-procedures. The moisture contents 
decreased rather rapidly at both the surface and centers during the first 15 hr. 
of pressing, with the greatest loss occurring at the surface during the first 5 hr. 
Salt content at the surface of pieces of curd was relatively high at hooping, but 
at the centers salt content was low. During pressing there were rapid decreases 
in the salt content at the surface. There were usually small differences in the 
salt content of centers and surfaces. Although differences in the pH of the centers 
and surfaces of curd samples fluctuated somewhat, differences were small 24 hr. 
after removal from the press. The salt and moisture distribution were fairly 
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uniform after 4 months* ripening. Although bacterial counts were variable, the 
numbers of bacteria at the centers and surfaces were essentially the same. 

Powdered whole milk and milk products—-their possible effect upon the 
future of the dairy industry, P. H. Tracy. (Univ. Ill.). (Jour. Milk Technol, 
7 (1944), No. 4, pp. 206-210). 

VETERINARY MEDICINE 

[Contributions on veterinary medicine] (U. S. Livestock Sanit. Assoc. Rpt., 
47 (1943), pp. 21-41, 47-76, 79-92, 94-97, 104-105, 122-183, 186-200, 202-233, 239- 
253, Ulus. 5). —Among the contributions presented at tlie annual meeting held 
December 2-4, 1943 (E. S. R., 89, p. 724), are the following: Cooperative Bovine 
Brucellosis Work in the United States, by A. E. Wight (pp. 31-34) (U. S. D. A.) ; 
Thoughts on the Control of Brucellosis in Cattle, by R. R. Birch (pp. 35-41) 
(Cornell Univ.) ; History and Result of Calf hood Vaccination in the Dunloggin 
Herd, by M. M. Rabstein (pp. 47-51) (U. S. D. A.) ; Brucellosis in Swine, by 
L. M. Hutchings (pp. 52-58) (Ind. Expt. Sta. coop. U. S. D. A) ; Twelve Years of 
Vesicular Exanthema, by C. U. Duckworth and B. B. White (pp. 79-84) ; Vesicular 
Stomatitis in Swine, by H. W. Schoening (pp. 85-86) (U. S. D. A.) ; Pig Mortality, 
by H. C. H. Kernkamp (pp. 87-89) (Minn. Sta.) ; Army Inspection of Meat and 
Milk, by J. E. Noonan (pp. 94-97) ; Progress and Value of Federal Poultry 
Inspection in Wartime, by H. A. Weckler (pp. 104-105) ; A Review of the Liter¬ 
ature on Newcastle Disease, by F. R. Beaudette (pp. 122-177) (N. J. Stas.), which 
includes 77 titles; A Method of Testing Coccidiosis Remedies for Poultry, by G. C. 
Roe and J. H. Collins (pp. 178-183) ; The Present Status of Canine Rabies 
Vaccination, by H. N. Johnson (pp. 190-195) ; Panel Discussion on Di.seases of 
Cattle (pp. 202-233) ; The Importance of Continuing Activities in Tuberculosis 
Eradication in Livestock, by A. E. Wight (pp. 239-241) (U. S. D. A.) ; Progress 
in the Eradication of Tuberculosis in Poultry and Swine, by H. R. Smith (pp. 242- 
247) ; and The Eradication of Bovine Tuberculosis and Its Effect on the Human 
Tuberculosis Control Program in Michigan, by G. A. Sherman (pp. 248-251). 

Committee reports, among them those on brucellosis, by C. R. Donham et al. 
(pp. 59-63) ; parasitic diseases, by J. E. Ackert et al. (pp. 64-73) ; miscellaneous 
transmissible diseases, by A. Eichhorn et al. (pp. 74-76) ; transmissible diseases of 
swine, by F. L. Carr et al. (pp. 90-92) ; poultry, by H. I. Stafseth et al. (pp. 186- 
189) ; rabies, by H. W. Schoening et al. (pp. 196-200) ; and tuberculosis, by E. T. 
Faulder (pp. 252-253). 

[Miscellaneous contributions on veterinary research] (Vet. Med., 39 (1944), 
No. 12, pp. 451-455, 461-462, Ulus. 6). —Articles noted in this issue include the 
following: Veterinary Reports on the Use of Sulfanilamide Against Anthrax in 
Cattle and Horses, by R. B. Wilcox (pp. 451-452) ; Lead Arsenate an Effective 
Taeniacide for Domestic Ruminants, by R. D. Radeleff (pp. 45v5-454) : Comparison 
of the Agglutinability of Several Brucella Antigens (Rapid Test), by G. R. Bennett 
(p. 455) (Mich. Expt. Sta.) ; The Use of Sulfapyridine in the Treatment of Chronic 
Necrotic Rhinitis (“Bull-Nose”), by E. Adams (p. 461) ; and Nuttall Death Camas 
Poisoning in Horses, by M. D. Morris (p. 462). 

[Observations on animal diseases] (Vet. Jour., 100 (1944), No. 9, pp. 176- 
187, 187-191). —These articles include Observations on Equine Colic, by J. W. 
Rainey (pp. 176-182) ; A Study of 97 Consecutive Cases of Bovine Dystocia as 
They Were Encountered in the Course of General Practice, II,^ by J. B. Tutt (pp. 


iVet. Jour., 100 (1944), No. 8, pp. 154-161. 
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182-187) ; and Pasteurellosis in Poultry and Wild Birds in Tanganyika Territory, 
by F. G. Waddington (pp. 187-191). 

[Contributions on veterinary medicine] {Jour. So. African Vet. Med. Assoc., 
15 {1944), No. 1, pp. 1-16, Ulus. 4). —This number includes the following: Biliary 
Fever of Dogs in East Griqualand, by C. W. A, Belonje (pp. 1-3) ; Sarcosporidiosis 
in Sheep, and Its Relation to Certain Forms of Myositis, by , A. D. Thomas (pp. 
4-5); Eosinophilia in a Dog (Case Report), by B. S. Parkin (pp. 6-7) ; Foreign 
Bodies in the Reticulum of a Cow (Case Report), by V. R. Kaschula (pp. 8-9); 
Psittacosis in a Budgerigar {Melopsittacus undulatus), by J. D. W. A. Coles (pp. 
10-12) ; A Simple Method of Obtaining Large Amounts of Sterile Blood From 
Fowls, by D. A. Haig and J. D. W. A. Coles (pp. 13-15) ; and Giemsa Staining of 
Large Numbers of Smears, by M. C. Lambrechts (p. 16). 

Diagnostic methods in veterinary medicine, G. F. Boddie {Edinburgh: Oliver 
& Boyd, 1944, pp. 328-\-, Ulus. 31). —The object of this work is to present a de¬ 
scription of the diagnostic methods used in veterinary medicine and details of their 
interpretation. A chapter on clinical hematology, by H. H. Holman, is included. 

Some clinical diagnostic methods of use in conditions associated with animal 
parasites, M. L. Bingham {Vet. Rec., 56 {1944), No. 35, pp. 313-316).—Thh 
describes mainly technics used at the Research Institute in Animal Pathology at 
Streatley, Berks, England. 

Vitamins of the B complex in surgical practice, J. L. Davidson {Vet. Med., 
40 {1945), No. 1, pp. 16-18, Ulus. 1). —The author feels that the use of vitamins 
of the B complex in surgical practice in veterinary medicine is of great importance 
and will in certain cases decide the difference between recovery and death. “This 
therapy is especially indicated in all forms of septic surgery and in those cases which 
require a preparatory glucose infusion. In those cases in which bleeding may be 
extensive or prolonged, it is felt, in view of work which has been done, that the 
parenteral administration of thiamine hydrochloride in therapeutic doses is definitely 
indicated." 

Studies on the vitamin requirement of tapeworms, C. J. Addis and A. C. 
ChanD'Ixr {Jour. ParasitoL, 30 {1944), No. 4, pp. 229-236). —To test the effects 
of the presence or absence of various vitamins and vitamin combinations on the 
establishment and growth of Hymenolepis diminuta, groups of six female albino 
rats were infected with 10 cysticercoids each and autopsies made on the fourteenth 
day. The average number of worms per rat was reduced by a diet deficient in 
either the fat-soluble vitamins or the G complex and was reduced still further 
when both of these vitamins were missing. It is suggested that the effect of the 
lack of the fat-soluble vitamins may be due to some disturbance in the secretion of 
bile, thus preventing the proper evagination of the cysts. The absence of vitamin Bi 
had very little, if any, effect upon the establishment of the worms. 

The experiments corroborated previous evidence that the lack of some factor 
associated with the G complex in the diet of the host causes a marked stunting in 
the growth of the worms. This becomes more marked the longer the depletion 
period of the host prior to infection, suggesting that the necessary component is 
absorbed from the host’s mucous membrane and is not obtained in adequate amount 
in a depleted host. The lack of vitamins A, D, and E or Bi in the diet of the 
host causes an increase in size of the worms present. It is suggested that “this 
increase in size over that of the controls is the result of the partial paralysis of the 
intestine, brought about by the vitamin deficiency, thus enabling the worms to 
become established in a more favorable anterior position. Since the worms grow in 
a perfectly normal manner in the absence of any vitamin in the diet of the host 
except something associated with the G complex, even after a long depletion period 
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which should reduce them in the tissues with which the worms are in contact, the 
possibility of synthesis of these vitamins by the worm is suggested.” 

Propamidine in wound sepsis, A. R. Withers and G. S. Powley (Vet. Rec., 
56 (1944), No. 34, p. 208). —Successful results obtained with l)oth large and small 
animals with an aromatic diamidine preparation are noted. 

The chemoprophylactic and therapeutic action of a wide variety of chemical 
compounds on two neurotropic virus infections in mice, S. D. Kramer, H. A. 
Geer, and D. A. Szobel (Jour. Immunol., 49 (1944), No. 5, pp. 273-314). —This 
report gives the results of 412 experiments testing the prophylactic and therapeutic 
value of 190 chemical compounds on poliomyelitis and St. Louis encephalitis infec¬ 
tions in white Swiss mice. A list of 71 references is appended. 

The combined bacteriostatic activity of sulfanilamide and azochloramid upon 
streptococci in in vitro and in vivo studies, F. M. Skelton. (S. Dak. Expt. 
Sta.). (Jour. Bact., 47 (1944), No. 3, pp. 273-275). —The bacteriostatic activity of 
azochloramide and of sulfanilamide toward Streptococcus agalactiae (group B) was 
found to be greater when the two drugs are used in combination than when either 
is used alone in like or higher concentrations. However, the combined use of 
azochloramide and sulfanilamide in the treatment of infectious bovine mastitis ap¬ 
peared to give unsatisfactory results. 

A powerful inhibitory substance produced by group N streptococci, A. T. R. 

Mattick and A. Hirsch (Nature [London], 154 (1944), No. 3913, p. 551 ). —Tests 
of an inhibitory substance produced by a streptococcus isolated from stored milk 
by Whitehead (E. S. R., 71, p. 151) revealed marked inhibitory properties in vitro 
toward many groups of patliogenic streptococci, some species of Bacillus, Clos¬ 
tridium, and lactobacilli. Concentration of this substance resulted in a product of 
high potency which completely inhibited the growth of Streptococcus agalactiae in 
a dilution of 1 : 640,0(X) and had marked therapeutic properties when given intraven¬ 
ously to a mouse following inoculation with a mouse-virulent hemolytic streptococcus. 
Additional tests with 20 control mice and 20 mice receiving about 10,000 lethal doses 
of the streptococcus also showed marked therapeutic results. Experiments in 
purification and application are being continued. 

Preliminary clinical report on vivicillin, E. von Lustig-Lendva (Vet. Rec., 
56 (1944), No. 22, pp. 178-179). —This is a preliminary report on the results 
achieved in clinical tests, mainly in small animals, with a standardized antibacterial 
pyrogen-free metabolite preparation containing living Penicillium notatum Fleming. 

Studies on the toxicity of gold compounds in rats, C. W. Denko and A. K. 
Anderson. (Pa. Expt. Sta.). (Jour. Lab. ax^id Clin. Med., 29 (1944), No. ll. 
pp. 1168-1176). —The nonprotein nitrogen value of the blood has been used in deter¬ 
mining the toxicities of several commercial and experimentally S3’nthesized gold com¬ 
pounds. High blood nonprotein values were always found where tissue changes 
indicating kidney damage had occurred. In some cases high blood nonprotein nitro¬ 
gen values occurred where there was no evidence of tissue change. 

The respiration of the protozoan parasite, Eimeria tenella, B. F. Smith and 
C A. Herrick. (Wis. Expt. Sta.). (Jour. ParasitoL, 30 (1944), No. ![, pp. 295- 
302).—Studies on the metabolic rate of E. tenella and invaded tissues were carried 
on. Oocysts and tissues were supplied by Leghorn chickens weighing approximately 
7(X) gm. if used for oocyst production or 300 gm. if used in studies of the 
respiration of the coccidia within the epithelial cells of the cecal pouches. 

The oxygen consumption of tissue parasitized with E. tenella was significantly 
liigher than that of normal tissue. The respiration of unsporulated oocysts was 
from 10 to 20 times greater than that of sporulated oocysts. The respiration of 
oocysts remained fairly constant within the pH range of 1.2 to 8.8. 
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Investigations on rickettsial diseases in Texas, III, IV {Tex. Rpts. Biol, and 
Med., 1 {1943), No. 4, pp. 371-388, Ulus. 9; pp. 389-409, Ulus. 9). 

HI. spotted fever: Protection of laboratory animals by intradcrmal inoculation 
of immune rabbit serum, L. Anigstein, M. N. Bader, G. Young, and D. Neubauer.— 
From these studies with guinea pigs of the intradermal route for separate inocula¬ 
tion of spotted fever virus and immune serum, it is concluded that “due to a 
certain biological autonomy of the skin as an organ, it is possible to create a local 
immunity by introduction of a pathogenic agent (bacterial or viral), which phase 
is eventually followed by a general and solid immunity. In the present studies an 
interception of the virus has been attained in various degrees at the site of the 
original injection by employing varying minute amounts of specific serum.” 

IV. Experimental study of Btillis fever, L. Anigstein and M. N. Bader.—An 
infectious agent, not cultivable on ordinary bacteriological media, has been re¬ 
covered from guinea pigs inoculated with ticks {Amblyomma americanum) col¬ 
lected from the military reservation area at Camp Bullis, Tex. The place of 
origin of the ticks has been for the last 2 yr. the scene of mass outbreaks of an 
apparently new clinical syndrome, called Bullis fever. The results of the present 
work demonstrate that A. americcunum is the vector or at least one of the carriers 
of Bullis fever in nature. 

Salmonella loma-linda: A new t 3 rpe isolated from meningitis, P. R. Edwards. 
(Ky. Expt. Sta.). {Soc. Expt. Biol, and Med. Proc., 57 {1944), No. 1, pp. 104- 
106). —A new Salmonella type, Y. loma-linda, is described, represented by the 
antigenic formula IX, XII :a-e, n, x . . . 

Host list of the genus Trichomonas (Protozoa: Flagellata).—II, Host-parasite 

list, B. B. Morgan. (Wis. Expt. Sta.). {Wis. Acad. Sci., Arts, and Letters, 
Trans., 35 {1943), pp. 235-245). —Supplementing part 1 (PI S. R., 89, p. 70()), the 
species are given after the names of their respective hosts, these being listed by 
phyla, classes, orders, and families. 

The adaptation of Mycobacterium paratuberculosis to artificial culture media 
prepared without the addition of the “essential substance,” H. Konst {Canad. 
Jour. Pub. Health, 35 {1944), No, 10, pp. 392-395). —Although M. paratuberculosis, 
the causative agent of chronic paratuberculosis enteritis of cattle and sheep, is 
commonly distinguished from the tubercle bacillus in part by the fact that its 
isolation from the natural host has been considered possible only on culture media 
to which a growth factor has been added, seven freshly isolated strains were 
adapted to Long^s synthetic medium prepared without the addition of the sup¬ 
posedly essential substance. This fact suggests that M. paratuberculosis may be 
adapted in a comparatively short time after its isolation from the natural host to 
suitable plain artificial media. Although some variability may occur in occasional 
strains due to the prolonged cultivation on such media, most strains retain their 
original gross cultural characteristics and are suitable for the production of a 
potent diagnostic agent. 

Trials to increase the luxuriance of adapted strains of M. paratuberculosis 
by cultivation on Dorset’s synthetic medium (E. S. R., 71, p. 98) at various pH 
levels were unsuccessful. 

Development and survival under outdoor conditions of eggs and larvae of 
the common ruminant stomach worm, Haemonchus contortus, A. G. Dinaburg. 
(U. S. D. A.). {Jour. Agr. Res. [U. S.], 69 {1944), No. 11, pp. 421-433).—This 
is a quantitative study of the rates of development and survival of the various 
free-living stages of H. contortus under the influence of natural weather conditions 
at Beltsville, Md., from August 1939 to October 1940. 

When eggs of H. contortus were exposed outdoors for 3 days or more to mean 
maximum temperatures below 65® F., few preinfective larvae—those recovered 
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after 3 or 6 days’ exposure— and no infective larvae—those recovered after 13 
or more days—were found during the experiments, regardless of the amount of 
rainfall. With mean maximum temperatures between 66° and 84° during the first 
3 days, the amount of rainfall in the week preceding and the 3 days following 
exposure of the eggs considerably affected the degree of their development. After 
13 to 20 days outdoors, with no rainfall, infective larvae recovered, based on the 
number of controls, at no time exceeded an average of 0.01 percent; with 0.12 to 
0.72 in. and 0.88 to 2.09 in. of rainfall, the highest averages were 0.5 and 21 percent, 
respectively. Higher percentages of preinfective larvae were recovered. With mean 
maximum temperatures between 86° and 93° and 0.26 to 1.57 in. of rainfall, the 
highest recovery of infective larvae was 8 percent, after 13 days. Exposure to full 
sunlight resulted in lower yields of larvae than exposure to full shade or partial 
shade. In the middle temperature range, recoveries from exposure to full and 
partial shade were about the same. In the upper temperature range recoveries 
from the former were consistently higher than from the latter. 

It is concluded that “eggs do not survive exposure to mean maximum temperatures 
below 70° for more than 6 to 13 days, as shown by cultures, or for more than 13 
to 20 days, as shown by salt flotations. Above 70°, salt flotations indicate that eggs 
do not survive more than 6 to 13 days outdoors. 

“In designating large periods of the year as unfavorable for the survival and 
development of the eggs of //. contoritis, temperature is a more reliable weather 
factor than rainfall.” 

Bionomics of the lymnaeid snail, Stagnicola bulimoides techella, the inter¬ 
mediate host of the liver fluke in southern Texas, O. W. Olsen. (U. S. D. A.). 

{Jour. Agr. Res. [U. 5'.], 69 {1944), No. 10, pp. 389-403, Ulus. 4 ).—Information 
on the bionomics of this snail was sought because of the importance of the liver 
fluke {Fasciola hepatica Linn.) as a parasite of cattle and sheep in the Gulf coast 
region of the United States. Slaughter records for 10 yr. under Federal meat 
inspection, obtained from six Gulf coast packing houses in Texas, Louisiana, and 
Florida, showed 37.5 percent of the native adult cattle and 6 percent of the calves 
to be infected with the liver fluke. Field investigations were made in 1940 and 1941 
in the Gulf coast prairie region of Texas, and laboratory studies were carried on 
simultaneously. 

The study showed that the snails live in the temporary and semipermanent 
pools that are scattered over the entire area. The pools are generally only slightly 
alkaline in reaction and have extensive soil-water peripheries where the snails live. 
The life cycle of S. bulimoides techella follows a rather well-defined pattern with 
two generations annually. One generation occurs in midwinter and the other late 
in the spring. When the habitats become dry in the spring or early in the summer, 
the young snails estivate in the soil until the fall rains. Development of the snails 
is rapid under favorable conditions, being as short as 20 days from egg to egg. 
The adult snails usually die when about 6 mo. old, after the period of reproduction. 
Under laboratory conditions, the snails were found to remain alive as long as 25.5 
mo., during which time standing water was present in the aquarium for -2 to 7 
days only at the beginning of each month. The snails are capable of withstanding 
periods of desiccation as long as 5 mo. under field conditions when estivating in the 
soil or when exposed in an open dish in the laboratory. The lethal effect of drought 
on the snails when the pools become dry is immediate rather than cumulative. 

Egg production of individual snails is high. They have been found to produce 
as many as 6,479 eggs during a life span of 5 mo. and a laying period of 129 days. 
The snails surviving the summer drought are predominantly juveniles; they emerge 
from estivation when the fall rains restore the pools, develop rapidly, and oviposit. 
The snails do not migrate, but they may be distributed widely by water during periods 
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of heavy rainfall when the country is inundated. The mean infection with liver 
fluke of 16,276 snails dissected during 1 yr. was 0.0051 percent. In one temporary 
pool the rate of infection in the latter part of November was 6.6 percent. Natural, 
infection was found to occur throughout the year. 

Brucellosis: An outline of the disease in man and animals, W. S. Stone 
(N. Y. State Vet Col. Rpt., 1942-43, pp. 95-107, Ulus. 4). 

The effect of Brucella abortus strain 19 on cattle of various ages and its bear¬ 
ing on adult cattle vaccination, C. M. Haring and J. Traum. (Univ. Calif.). 
{U. S. Livestock Sanit. Assoc. Rpt., 47 (1943), pp. 42-46, Ulus. 1). —Observations 
on the incidence of brucellosis as influenced by the use of strain 19 in cattle of 
various ages under controlled experimental conditions as well as in commercial 
dairy herds are reported. The resistance produced by the vaccination was apparently 
greater in animals adolescent or mature at vaccination than in calves vaccinated 
when younger than 9 mo. After the infection had become established, there was 
very little difference between the calf crop of the group vaccinated as adults and 
that vaccinated as calves. Abortion in rare instances followed the injection of 
strain 19 with pregnant cows after the fourth month of lactation, and some loss of 
milk production has resulted in lactating cows. Nevertheless, it is concluded that 
strain 19 “is the only product at present that has been used on thousands of animals 
with any degree of satisfaction.” 

Adult vaccination against brucellosis in cattle, W. V. Lambert et al. {Jour. 
Amer. Vet. Med, Assoc., 105 {1944), No. 811, pp. 190-193). —This report, published 
with the approval of the committee on animal health of the National Research 
Council, points out that the ultimate goal of the livestock industry should be the 
elimination of brucellosis from the animal population, and indicates that “the 
intelligent use of strain 19 vaccine should contribute materially to this end.” 
Recommendations for procedure are offered, and the need for additional research 
is emphasized. 

Clinical aspects of “grass staggers’—milk fever syndrome, A. A. Blakely 

{Vet. Rec., 56 {1944), No. 22, pp, 175-176), —Three classes of this disease of 
cattle in New Zealand are described, (1) identified with grass tetany, (2) a com¬ 
plicated “milk fever,” and (3) an acetonemia of nervous type, superimposed upon 
a low blood Mg level. 

Bovine leptospirosis, E. Jungherr. ([Conn.] Storrs Expt. Sta.). {Jour. 
Amer. Vet. Med. Assoc., 105 {1944), No. 812, pp. 276-281, Ulus. 8). —The present 
report deals with the pathologic investigation of three fatal “mysterious” deaths 
in adult cows in Connecticut during 1943-44. In one of them, illness developed 
at the height of milk production, and was characterized by anorexia, subnormal 
temperature, and terminal convulsion on the sixth day. The only gross lesion 
was so-called nutmeg appearance of the liver which corresponded microscopically 
to multiple areas of sinusoidal congestion and hemorrhage associated with ex¬ 
tensive parenchymatous necrobiosis. Levaditi preparations showed numerous 
LeptospiraAike bodies in the liver and few in the kidneys. The spleen showed 
extensive hemosiderosis. 

Two cows died on another farm in 1 week, the loss occurring within 2 days 
after normal calving. Symptoms consisted of milk preparturient fever, anorexia, 
and bloody milk. Gross pathology was characterized by edema and hemorrhage 
in the udder, numerous petechiae and ecchymoses in the subcutis and subserosae, 
and abnormal striation of the renal cut surface. Microscopically, one case showed 
large foci of tubular karyolytic necrosis in the kidneys, associated with large nests 
of Leptospira organisms in silver impregnated sections. The other case showed, 
primarily, foci of tubular hypertrophy ’ in the kidneys and nests of Leptospira 
in an adjacent mesenteric lymph node. 
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records showed that the single determination would have led to a correct interpre¬ 
tation in 95 percent of the cases. 

. Vitamin synthesis by torula yeast, J. C. Lewis, J. J. Stubbs, and W. M. Noble. 
(U. S. D. A.). (Arch, Biochem., 4 {1944), No. 3, pp. 389-401).—Torulopsis 
utilis propagated under aeration in a fruit juice medium produced a tenfold yield 
in terms of the inoculum in a 6-8-hr. period. Vitamin balance experiments in 
which vitamin assays were made on inocula and fruit juices, as well as the crop 
yeast and spent liquors, indicated synthesis of the B vitamins by the yeast. Although 
the amount synthesized varied in the different fermentation runs, the averages.in 
micrograms per gram of dry yeast produced amounted to 22, 71, 530, 241, 1.23, 35, 
and 56 for thiamine, riboflavin, nicotinic acid, pantothenic acid, biotin, pyridoxin, 
and />-aminobenzoic acid, respectively. In some cases there was appreciable absorp¬ 
tion of the vitamins originally present in the medium, while in others there was 
excretion of the vitamin from the yeast into the medium. Although the vitamin 
content of the yeast was roughly comparable to that of bakers’ and brewers’ yeast, 
the high yields of T. utilis obtainable from cheap substrates make it an outstanding 
vitamin producer. 

B vitamins in germinating seeds, V. H. Chf.ldelin and R. L. Lane {Soc. 
Expt. Biol, and Med. Proc,, 54 (1943), No. 1, pp. 53-55). —Samples of black-eyed 
peas, lima beans, and cottonseeds were assayed before and after germination for 
their content of the various B vitamins. The values, reported on the basis of fotal 
solids, indicated that germination of the seeds was accompanied by increases in the 
content of most B vitamins. The increases were greatest for nicotinic acid, followed 
by pyridoxine, pantothenic acid, riboflavin, inositol, and biotin. Thiamine was a 
border-line case. Folic acid increased in peas and in one sample of lima beans. 
Corn and bush lima beans analyzed at different stages of growth were found to 
reach a peak in B-vitamin values at a relatively early stage of development, after 
which they decreased in vitamin value as the seeds matured. 

Biotin.—Annotated bibliography, 1944 (Rahway, N. J.: Merck & Co., 1944, 
rev., pp. 104-]~). —In this annotated bibliography, the literature on biotin is sum¬ 
marized under the headings chemical investigation and description, occurrence, 
physiological activity, clinical uses, method of assay, and reviews. 

Utilization of biotin and biotin methyl ester by Lactobacillus casei, J. L. 
Stokes and M. Gunness (Soc. Expt. Biol and Med. Proc., 54 (1943), No. 1, pp. 
28-31, Ulus. 1). —1'hree different strains of L. casei were utilized in tests employing 
the general procedure and medium of Landy and Dicken (E. S. R., 90, p. 298) in 
the assay method for biotin. The crystalline biotin or biotin methyl ester in fresh 
solution was added to the medium which, after sterilization by autoclaving, was 
inoculated with the organism whose response was followed by estimating the amount 
of acid formed. Essentially maximum acid formation occurred with two different 
preparations of the methyl ester of biotin as well as with biotin, indicating that 
both of these substances could be used by L. casei. With the ester, however, growth 
and fermentation were slower than with free biotin. 

Investigations on the food value of fish and other marine products, I, II 
(Indian Jour. Med. Res., 30 (1942), No. 2, pp. 315- 318; 31 (1943), No. 1, pp. 25-27). 

I. The cmtipellagra vitamin (nicotinic acid), M. L. Khorana, M. L. Sarma, and 
K. V. Giri.—Nicotinic acid was determined in the muscle tissue of 17 fish, and in 
prawns, crabs, and cuttle fish, all obtained from the coastal waters of Waltair; 
these were economically important foods in the northern Circars, and the specimens 
are designated for the most part by common English, local, and zoological names. 
Nicotinic acid was determined in muscle extracts obtained by alkaline hydrolysis of 
the finely minced tissue. The nicotinic acid in the neutralized extract was adsorbed 
on medicinal charcoal and eluted with an alcohol-NaOH mixture. The eluate was 
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adjusted to pH 5.6, treated with acetate buffer, and then with the reagents cyanogen 
bromide and />-aminoacetophenone; the color developed was measured colorimetrically 
against a standard similarly treated. The nicotinic acid content of these fish- 
muscle tissues ranged from 0.63 to 4.8 mg. per 100 gm. of fresh tissue. 

. II. The protein and mineral coyiients, M. L. Khorana, M. L. Sarma, P. Seshagiri 
Rao, and K. V. Giri.—Protein, Ca, P, Fe, and Cu were determined, by methods noted, 
in the muscle tissue of 12 of the food fishes. The protein content ranged from 18 
to 23 percent, Ca from 0.006 to 0.090, and P from 0.150 to 0.356 percent; Fe from 
0.6 to 2.5, and Cu from 0.01 to 0.24 mg. percent. 

Nicotinic acid in products of commercial rice milling and in rice varieties, 
M. C. Kik and F. B. Van Landingham. (Ark. Expt. Sta.). {Cereal Ghent., 21 {1944), 
No. 2, pp. 154-158). —Data for nicotinic acid as determined by the method of Melnick 
(E. S. R., 89, p. 11) are reported for samples previously analyzed for thiamine and 
riboflavin (E. S. R., 91, p. 488). The average nicotinic acid content of paddy or 
rough rice was 49.2 pg. per gram and of the whole brown rice 55.1 pg. per gram. 

“Of the finished, clean products, the end product, head rice (sold for human con¬ 
sumption), contained an average of 18.4 pg. and second head 17.7 pg. per gram of 
dry matter. An average of 66.4 percent of nicotinic acid was removed during the 
milling process. Screenings and brewers’ rice contained 23.8 and 36.1 pg. nico¬ 
tinic acid, respectively. Of the byproducts, hulls contained 18.6 pg. per gram, 
bran from 262.8 to 358.2 pg. per gram, and rice polish 206.6 to 408.0 pg. per 
gram of nicotinic acid. Three samples of milled parboiled rice (prepared in three 
different localities) contained 49.0, 45.2, and 45.0 pg. of nicotinic acid per gram 
of dry material. Two samples of undcrmilled rice contained 26.2 and 26.6 pg., 
compared with 19.5 and 18.9 pg. per gram in the milled rice. The average 
nicotinic acid content of all varieties (rough rice) was 46.5 pg. per gram. The 
nicotinic acid content of rice differed with variety and to a small extent with 
locality.” 

The effect of calcium pantothenate and paraaminobenzoic acid on gray hair 
in man: A study on a group of young and older individuals, H. Bkandaleone, 
E. Main, and J. M. Steele {Amer. Jour. Med. Sci., 208 {1944), No. 2, pp. 315- 
321). —Confusing reports on the effect of calcium pantothenate and />-aminobenzoic 
acid on gray hairs in man or animals are reviewed. Several series of tests on humans 
are reported, with the finding that out of 33 gray haired subjects treated with 
calcium pantothenate and />-aminobenzoic acid alone or combined and with and with¬ 
out brewers’ yeast only 2 showed significant changes in the color of the hair during 
the treatment, which consisted in their case of 100 mg. of calcium pantothenate, 
200 mg. of />-aniinobenzoic acid, and 50 gm. of brewers’ yeast daily. These 2 
subjects were in a group of 19 individuals over 55 yr. of age. In a group of 8 
younger individuals, 6 of whom received for 6 mq. the same treatment as noted 
and 2 the same without the brewers’ yeast, and in another group of 6 younger 
individuals who received 20 mg. of calcium pantothenate and 3.5 gm. of concentrate 
yeast daily, there was no return of the previous color of the hair. A common 
occurrence was the appearance of a yellowish or greenish cast to the gray hair, 
usually appearing during the first few months and not always persisting. Another 
frequent,appearance was new growth of scattered wiry black hairs. 

Effect of alanine on response of Lactobacillus casei to pyridoxine and folic acid, 
E. E. Snell {Soc. Expt. Biol, and Med. Proc., 55 {1944), No. 1, pp. 36-39).—The 
technic previously employed (E. S. R., 88, p. 712) was used with the medium 
modified to be almost identical with that of Landy and Dicken (E. S. R., 90, p. 298). 
Various vitamins were omitted in turn from this medium, and the quantitative growth 
response to additions of the vitamin was determined in the presence and absence of 
d/-alanine at a level of 2 mg./10 cc. The presence of d/-alanine improved the 



1945] 


FOODS—HUMAN NUTRITION 


593 


response of the organism to each vitamin as present in a concentration limiting 
growth. The improvement was very slight with riboflavin, however, and only a little 
more marked with pantothenic acid and nicotinic acid. With pyridoxin and folic 
acid the response was especially pronounced. On the folic acid-free medium a 
number of concentrates derived from spinach were found to differ in their relative 
effectiveness in promoting growth of L. casei, depending upon whether d/-alanine 
was present in the medium. 

Effect of pseudopyridoxine on rat and yeast growth, L. E. Carpenter, C. A. 
Elvehjem, and F. M. Strong. (Wis. Expt. Sta.). (Soc. Expt. Biol, cmd Med. 
Proc., 54 (1943), No. 1, pp. 123-125). —Pseudopyridoxine formed from pyridoxine 
by autoclaving in a cystine solution or by treating with liydrogen peroxide, as well 
as that formed by autoclaving an acid solution of yeast extract, failed to stimulate 
rat growth as determined by assaying the above preparations by the method of Conger 
and Elvehjem (E. S. R., 86, p. 427). The pseudopyridoxine likewise failed to stim¬ 
ulate yeast growth, although it exerted physiological activity toward Lactobacillus 
casei. Pseudopyridoxine in the several preparations was determined, therefore, by 
the differential assay procedure, involving preliminary estimation of both pyridoxine 
and pseudopyridoxine with L. casei followed by determination of pyridoxine alone 
by the yeast method of Atkin el al. (E. S. R., 90, p. 9). 

Microbiological differentiation of pyridoxine and pseudopyridoxine, B. C. 
Johnson. (Univ. Ill.). (Soc. Expt. Biol, and Med. L^roc., 55 (1944), No. 3, pp. 
199-201). —Human sweat concentrated 2 to 1 was found to contain 0.0018 pg. 
pyridoxine per cubic centimeter by the procedure of Atkin et al., employing the 
yeast Sac char omyces carlshergensis (E. S. R., 90, p. 9) and 4 pg. of pyridoxine 
equivalents of pseudopyridoxine, using the procedure of Carpenter et al. noted 
above and employing the bacteria Lactobacillus casei. The separation of pyridoxine 
from the pseudopyridoxine in sweat involved elimination of the pyridoxine by 
yeast growth, filtration of yeast cells, and assay of the filtrate for pseudopyridoxine. 
In a similar manner pseudopyridoxine was eliminated by bacterial growth, the 
bacterial cells removed by filtration, and tbe filtrate assayed for pyridoxine. 

Inactivity of coramine (nikethamide) for L[actobacillus] arabinosus and its 
conversion to an active substance, L. J. Tehi y and C. A. Elvehjem. (Univ. 
Wis.). (Soc. Expt. Biol, and Med. Proc., 55 (1944), No. 1, pp. 72-73, Ulus, 1 ).— 
Nikethamide (pyridine /^-carboxylic acid diethyl amide) tested on L. arabinosus was 
found to have 0.03 percent of tbe activity of an equimolar amount of nicotinic acid. 
Hydrolysis of the compound, by autoclaving it at 15 lb. pressure for 1 hr. with 
various concentrations of NaOH, HCl, and H2SO4, served to convert it to an active 
compound; NaOH was most effective in bringing about this conversion and H2SO4 
the least effective. Nikethamide was less rapidly converted to an active compound 
than the “precursor” found in wheat bran. 

Riboflavin content of milk and milk products, L. Daniel and L. C. Norris. 
(Cornell Univ.). (Food Res., 5 (1944), No. 4, pp. 312-313) .— The rilxdlavin con¬ 
tent of 18 different dairy products was determined by fluorometric and biological 
procedures. The fluorometric method was essentially that of Hodson and Norris 
(E. S. R., 83, p. 151) and involved extraction of the samples by refluxing with 
an acid-acetone mixture; after filtration and removal of interfering pigments from 
the filtrate by treatment with KMn04 and HsO- at pH 3.7, final readings on the 
filtrate were made photofluorometrically against a similarly treated standard riboflavin 
solution. The microbiological procedure used was that of Snell and Strong (E. S. R., 
82, p. 587) modified to eliminate acid extraction with substitution of acid-acetone 
extraction or enzymatic digestion; and to remove by filtration any precipitate 
formed in autoclaving the sample, and by petroleum ether extraction the butterfat 
in samples containing more than 5 percent fat. Statistical analysis based on in- 
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dividual values sliowed that there was no significant difference between these fluor- 
ometric and microbiological methods when applied to dairy products. It is con¬ 
sidered, therefore, that the values obtained represented actual riboflavin content. 

“The average riboflavin values on the fresh basis of the products studied were 
as follows: Dried sweet-cream buttermilk, 33.65; dried whey, 20.72; dried skim milk, 
spray process, 19.81, roller process, 18.81; dried whole milk, spray dried, 15.44, 
roller dried, 14.76; Cheddar cheese, 4.71; condensed milk, 3.95; evaporated milk, 
3.57; cottage cheese, 3.00; cream cheese, 1.87; liquid whole milk, 1.77; liquid 
skim milk, 1.58; liquid buttermilk (cultured), 1.56; light cream, 1.47; liquid whey, 
1.24; and butter, 0.367 jig. per gram.” 

The antiriboflavin effect of isoriboflavin, G. A. Emerson and M. Tishlek 
(Soc. Expt. Biol, and Med. Proc., 55 (1944), No. 3, pp. 184-185, Ulus. 2). —An 
isomer of riboflavin, 5,6-dimethyl-9-(c?-l'-ribityl)-isoalloxazine, was found to inhibit 
the growth-promoting action of riboflavin for rats when this was fed in suboptimal 
amounts. The antagonistic effect was overcome or prevented by feeding adequate 
levels of riboflavin. 

Thiamin content of peanut butter, T. A. Pickett (Georgia Sta. Cir. 146 (1944), 
pp. 8j Ulus. 3). —Sixty samples of commercially prepared peanut butter obtained 
from 36 large and small manufacturers throughout the country, and analyzed for 
thiamine by the method of Conner and Straub (E. S. R., 87, p. 9) contained from 
0.3 to 3.6 iLig- thiamine per gjTam. The average was slightly over 1- jig. per gram. One 
other sample fortified witli thiamine equaled the specifications on the label. Ribo¬ 
flavin, determined by the method of Hodson and Norris (E. S. R., 83, p. 151), in 
eight of the samples selected at random averaged 1.35 \ig. per gram (1.18-1.55 fxg.). 
The dark-colored samples (as indicated by visual inspection and by spectrophoto- 
metric measurements of light transmission of methanol extracts of the defatted 
samples) contained less thiamine than light-colored samples. 

Blanched peanuts with skins removed were heated in experimental lots at air 
temi)eratures of 140®, 150°, and 160® C. In a total roasting period of 15 min., more 
or less, a large portion of the thiamine in the peanuts was destroyed, iiarticularly at 
the higher air temperature. Although a long roast at low temperatures appeared to 
be preferable in preserving the thiamine content, it was found very difficult, if not 
impossible, to obtain peanut butter with a large ijercentage of the original thiamine 
of the raw nuts without under roasting, and this practice was very detrimental to the 
flavor, color, and general desirability of the product. 

Retention of thiamine in canned vegetables, L. E. Cljfcorn and D. G. Heber- 
LEIN (Food Packer, 25 (1944), Nos. 5, pp. 32-33; 6, pp. 54 , 56 , 58 ). —“Surveys on 
the effect of various steps in the preparation and canning of several vegetables 
reveal that blanching and processing are of greatest concern in the preservation of 
thiamine. The retention of thiamine during the commercial blanching of asparagus, 
green beans, lima beans, and peas (Alaska and sweet varieties) ranges from 64 to 
100 percent and during commercial processing from 58 to 79 percent. The over-all 
thiamine retention for the nine products studied, based on the total contents of the 
can, ranges from 31 to 89 percent with an average over-all retention of 57 percent. 
The thiamine content of canned vegetables is significantly affected by grade and 
size of some of the raw products and by the segment of the stalk canned in the case 
of asparagus. Experiments indicate a decrease in the thiamine content of canned 
vegetables upon storage. The liquid portion of canned vegetables contains between 
27 and 45 percent of the total thiamine in the can. This amount, together with the 
other water-soluble nutrients in the liquid, emphasizes the importance of utilizing 
this portion of the canned product in the diet.” 

Effect of commercial canning bn the thiamine content of vegetables, 
L. E. Clifcorn and D. G. Heberlein (Conner, 98 (1944), No. 17, pp. 12-15, 26). — 
Essentially noted above. 
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Effect of canning on thiamine content of vegetables, L. E. Ci.ifcorn and 

D. G. Heberlein (Food in Canada, 4 (1944), No. 3, p. JJ).—Essentially noted 
above. 

Influence of ingredients on thiamin content of biscuits, V. R. Williams and 

E. A. Fieger. (La. Expt. Sta.). (Food Res., 9 (1944), No. 4, />/>. 328-337).— 
This study was carried out to determine (1) the effect of shortening, (2) the 
influence of different leavening agents, and (3) the variation due to the source 
of vitamin for enrichment upon the thiamine content of quick breads, such as 
biscuits. To avoid losses of thiamine due to oven drying of the biscuits preliminary 
to sampling for analysis, a method was developed involving the use of 75 gm. 
of cut pieces (^ in. thick) of the bi.scuits and 200 cc. of 0.1 n HoSO* blended 
for 4 min. in a Waring blender. After dilution to 500 cc., the mixture was 
poured into a beaker and kept homogeneous by an electric mixer during the 
removal of 50 cc. aliquots; after further dilution of each aliquot with 20 cc. 
of 0.1 N H 2 SO 4 , the samples were ready for hydrolysis and determination of thia¬ 
mine by the method of Hennessy. Samples prepared by the new method exceeded 
dried samples by 0.35-16.74 (average 7.72) percent in thiamine content, and 18 
to 24 hr. of time were saved in the preparation of samples. To eliminate any 
discrei)ancy due to the presence of fat, in the comparison of shortened and 
un.shortened biscuits steapsin was added to samples in the extraction process. The 
steai)sin (0.25 gm. f)er sample), introduced with the diastase and the sodium acetate 
buffer, made a marked difference in the character of the extracts, which attained 
s]>arkling clarity, filtered rai)idly, leaving a small residue, and quickly passed 
through the base-exchange columns. This effected further time-saving in the 
analytical procedure and an increase of at least 5 percent in the assay value 
(after correction for the thiamine content of the steap.sin) in both shortened and 
uiishortened biscuits. No significant differences were found in the thiamine content 
of these two tyi)e.s of biscuits. Biscuits made of enriched flour and those made 
of enriched flour, three parts, and rice polish, one part, showed no difference in 
thiamine retention, about 82 iK*rcent of the thiamine value of the dry ingredients 
being retained in the baking process. The source of the thiamine apparently had 
no influence on the degree of retention. Biscuits made with the addition of rice 
polish averaged 8.09y thiamine per gram dry weight as comi)ared with 3.62y per 
gram in those made from the enriched flour alone. Biscuits made with soda 
and lactic acid as the leavening agent (simulating sour-milk biscuits), with cream 
of tartar baking powder, with calcium acid phosphate baking ix)wder, and with 
sodium aluminum sulfate-calcium acid phosphate baking powder showed, in that 
order, a decreasing thiamine content, which was associated with increasing pH 
of the dough mixtures. 

Availability of vitamins in foods and food products.—I, Utilization of thiamin 
in brewers* yeasts, B. Sure. (Ark. Expt. Sta,). (Arch. Biochem., 4 (1944), 
No. 3, pp. 413-418) .—In this study, the results of which are presented in a sum¬ 
marized form, the author, with the technical assistance of L. Easterling, con¬ 
ducted thiamine balance tests according to methods developed by Sure and Ford 
(E. S. R., 89, p. 504) on 3 sets of 24 rats each, using 3 brands of brewers’ yeast 
with thiamine values of 440y, 670y, and 160y per gram, rc'spectively. In the first 
series, male and female rats 46 days old at the beginning of the experiment were 
used; in the second, male rats 65 days old; and in the third, male rats 34-43 days 
old. The first series was arranged to comimre the efficiency of utilization of the 
thiamine of the yeast by males and females, the second to compare the utilization 
of the thiamine in the brewers’ yeast with pure crystalline thiamine, and the third 
to study the influence of body weight on the efficiency of thiamine utilization in 
the yeast. 
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All series showed excellent utilization of the thiamine in the yeast, ranging 
from 93 to 100 percent. In the first series, the males given 50 and 150 mg. 
of the yeast daily showed 99.7 and 98.6 percent utilization and the females given 
100 and 200 mg. daily 99.3 and 92.6 percent utilization. In the second series, there 
was no difference in the efficiency of utilization of the thiamine in yeast and in 
the pure form, but the absorption of the thiamine from the yeast was from 6 to 
11 percent less than in the case of pure thiamine. In the third, variations of as 
much as 82 percent in initial weights and 33 iiercent in gains in weight during 
the balance studies resulted in no noteworthy differences in absorption and utiliza¬ 
tion of the thiamine, average absorption values being 88.8 percent and utilization 
values 97.8 percent. 

Growth of rats on synthetic diets containing limiting amounts of thiamine, 

J. M. McIntire, L. M. Henderson, B. S. Schweigert, and C. A. Elvehjem. (Wis. 
Expt. Sta.). (Soc. Expt. Biol, and Med. Proc., 54 {1943), No. 1, pp. 98-100, Ulus. 
1 ).—The basal ration used was composed of casein, sucrose, salts, and com oil, 
supplemented with adequate amounts of pyridoxine, riboflavin, nicotinic acid, 
pantothenic acid, choline, and halibut-liver oil. Without thiamine this ration failed 
to support growth and produced polyneuritic animals. No improvement was 
obtained with an addition of sulfited liver extract at the 2-percent level. In the 
presence of thiamine at levels of 0, 60, 80, 100, and 150 mg. per 100 gm. of ration, 
growth response was obtained; this growth response was further increased with 
rations supplemented with the sulfited liver extract in addition to the thiamine, 
the greatest increa.se occurring in the rats receiving 8 O 7 thiamine per 100 gm. 
of ration. The addition of /)-aminobenzoic acid and inositol to the synthetic 
ration also increased the rate of growth of rats receiving suboptimum levels of 
thiamine. 

The relation of thiamine to blood regeneration, A. R. Maass, L. Michaud, 
H. Spector, C. a. Elvehjem, and E. B. Hart. (Wis. Expt. Sta.). (Arch. 
Biochem., 4 (1944), No. 1, pp. 105-110, Ulus. 2 ).—^Using a technic similar to that 
reix>rted for demonstrating the relation between riboflavin intake and hemoglobin 
regeneration (E. S. R., 91, p. 224), observations were made on young and adult 
dogs on a highly purified ration supplemented with the crystalline B vitamins, 
exclusive of thiamine. Blood analyses were carried out at various levels of 
thiamine feeding with and without phlebotomy. The bleeding produced anemia 
in all dogs, and inanition and loss of weight characterized the thiamine deficiency. 
Less than lOpg. thiamine per kilogram body weight was inadequate for maintaining 
body weight of adult dogs and did not jermit weight increases in the puppies 
comparable to those attained by litter mates on higher thiamine levels’. Anemia 
was not associated with the thiamine deficiency, and even when this deficiency 
was accompanied by the strain of phlebotomy there was no disturbance of the 
hematopoietic function. When inanition from the continued thiamine deficiency 
was associated with phlebotomy, some limitation of the hematopoietic ability of 
the animal resulted. 

Nutritional studies in tuberculosis.—III, Thiamine (vitamin Bj) deficiency 
and peripheral neuritis, J. E. Farber and D. K. Miller (Amer. Rev. Tuberc., 
50 (1944), No. 3, pp. 229-233, Ulus. 1; Span, abs., pp. 232-233 ).—Seven of the 400 
tuberculous patients examined for niacin and riboflavin deficiency in the previous 
s’tudy (E. S. R., 91, p. 624) were found to have polyneuritis in varying degree. 
In addition to the neuritis, 3 patients had evidence of cardiovascular involvement 
and 4 showed deficiency of other vitamins of the B group. Improvement in the 
polyneuritis, except in patients with rapidly progressive tuberculosis, followed 
treatment with a liberal high vitamin diet together with at least 3 oz. of powdered 
brewers’ yeast and 30 to 50 mg. of thiamine daily in divided doses. The improve¬ 
ment in the neuritis was' slow, requiring several months in some cases. 
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Ascorbic acid content, color, and palatability of fresh and processed Swiss 
chard and beet greens, T. Porter, D. M. Schlaphoff, M. A. Wharton, A. M. 
Briant, and R. M. Beltz. (Mich. Expt. Sta.). {Food Res., 9 {1944), No. 4, pp. 
268-277). —Leaves of Swiss chard (Fordhook and Rhubarb varieties) and beets 
(the common table beet, Detroit Dark Red variety; and the sugar beet, U. S. 
200 X 215 variety), grown under knowai conditions, were harvested when they 
had attained partially mature growth and brought immediately to the laboratory 
for analysis and utilization. In the storage tests a portion of the freshly harvested 
leaves was rinsed in a tub of water, covered with wet burlap in bushel baskets, 
and allowed to stand at room temperature for 24 hr. These conditions were 
representative of local marketing practice. The leaves, both fresh and processed, 
were analyzed with midribs but without petioles. Reduced ascorbic acid, deter¬ 
mined spectrophotonietrically by the Morell method (E. S. R., 87, p. 15), averaged 
35 and 39 mg. per 100 gm. of fresh leaves of the Fordhook and Rhubarb spinach, 
respectively, and 62 and 61 mg. i)er 100 gm. in the sugar-beet and table-beet 
leaves, respectively. Holding the greens for 24 hr. in the moist condition caused 
no significant loss of reduced ascorbic acid. The chards cooked by home-cooking 
procedures in an ofx^n pan in twice their weight of boiling water until done (7“-8 
min.) lost 74-88 percent of their ascorbic acid, while corresponding samples cooked 
21-22 min. in a covered pan, without the addition of water except that left clinging 
to the leaves after washing, lost 93-95 i>ercent; beet leaves' cooked by these two 
procedures, resi>ectively, lost 65-71 percent and 83-84 i)ercent. These losses in¬ 
cluded the ascorbic acid that went into the cooking water, since the cooked greens 
were analyzed “as eaten.” The greens cooked in the moderate quantity of water 
not only retained their vitamin values better but also had higher color and 
palatability scores' than the greens cooked in a minimum quantity of water. Greens 
cooked in 8-lb. lots, in institutional preparation, followed by 10 min. of holding 
on the steam table, lost 77-85 i)ercent of their ascorbic acid; after 60 min. on 
the steam table losses ranged from 87-97 t>erccnt, although there was no significant 
change in palatability score. In the cooking tests, both varieties of Swiss chard 
ranked higher on i)alatability scores than either the red-beet or sugar-beet leaves. 
Drying in a small home drier resulted in greens with very low, or no, reduced 
ascorbic acid content. These dried leaves were unpalatable when reconstituted and 
cooked. Alcohol-extracted pigment, determined by the method of Petering et al. 
(E. S. R., 83, p. 438), showed a highly significant correlation with either paJat- 
ability or color as scored by the judges. 

Ascorbic and dehydroascorbic acid in cooked garden beets, E. Kelly and 
F. W. Christensen. (N. Dak. Expt. Sta.). {Science, 100 {1944), No. 2594, p. 
248). —Beets of the Detroit Blood Red variety of the 1943 crop held in a ventilated 
vegetable storage cabinet from October 1943 to July 1944 contained 12.6 mg. of 
reduced ascorbic acid and 13.1 mg. of the dehydro form per 100 gm. fresh basis, 
as compared with 17.5 and 8.4 mg., respectively, for freshly harvested beets of 
the 1944 crop. These res-ults, although based on different crops, suggest, a con¬ 
siderable change of ascorbic acid to the dehydro form during storage, without 
any appreciable destruction. 

Ascorbic acid value of the sweet potato as affected by variety, storage, and 
cooking, M. E. Hollinger. (La. Expt. Sta.). {Food Res., 9 {1944), No. 1 
pp. 76-82). —After preliminary attention to the development of sampling details, 
ascorbic acid was determined in 25-gm. wedge-shaped san^ples taken from end 
to end of the unpared sweetpotato. Two such slices from each of five representa¬ 
tive sweetpotatoes were extracted immediately with 3 percent metaphosphoric acid 
in a Waring blender and the extracts composited. Ascorbic acid was determined 
in the extract by titration with 2,6-dichlorophenolindophenol. 
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Ascorbic acid in four standard and three seedling varieties ranged from 0.235 
mg. per gram for Triumph to 0.333 mg. per gram for Nancy Hall in samples 
taken during the first month after harvest. Tests suggested that the ascorbic 
acid content of the sweetpotatoes is a variety characteristic worthy of consideration 
in breeding. Varietal differences tended to become less significant after storage, 
however, since ascorbic acid decreased in storage and the losses were greater in 
varieties with higher initial ascorbic acid values. Losses ranged from 28-40 
percent after 7-mo. storage (October to May) at 60®-80° F., and the ascorbic 
acid content of the potatoes then ranged from 0.166 mg. per gram for Triumph 
(5-mo. storage) to 0.203 mg. per gram for Nancy Hall. 

Pared sweetpotatoes cooked by boiling in water or a sugar solution, and by 
steaming in a pressure saucepan, and samples baked and boiled without paring 
retained from 69-83 percent of their original ascorbic acid value. The highest 
retention was in the pressure saucepan. The lowest was in boiling after peeling; 
the presence of sugar in the boiling water exerted a favorable effect, however, and 
resulted in a 74 percent retention. In the boiling tests 15-19 percent of the 
ascorbic acid was found in the cooking water and about 11 percent was actually 
destroyed. 

The content and stability of ascorbic acid in orange juice under home con¬ 
ditions, V. Rohrer and C. R. Treadwell {Tex. Rpts. Biol, and Med., 2 (1944), 
No. 2, pp. 175-182). —Ascorbic acid was determined by the method of Harris and 
Oliver (E. S. R., 89, p. 625) in juice from oranges purchased on the retail market 
at Dallas, Tex., in January and February 1944. The method of reaming, whether 
with a hand reamer, a Universal press, or a Mixmaster, made little difference in 
the ascorbic acid content, juices freshly reamed by the several methods containing 
0.5-0.7 mg. ascorbic acid per cubic centimeter. Storage in the refrigerator, either 
in an open or a closed container, had no significant effect on the ascorbic acid 
content of strained (through a wire-meshed strainer) or unstrained juice over 
a 24-hr. period; after 72 hr. of storage, however, the loss amounted to 20 percent. 
Dilution of the orange juice one-third with tap water did not hasten the destruction 
of ascorbic acid during refrigeration. Even storage at room temperature for 24 
hr. or holding at 100° F. for 10 min. had little effect on the ascorbic acid content 
of the orange juice. Cut halves of oranges stored with cut surface exposed for 
24 hr. in the refrigerator likewise showed but little loss of ascorbic acid as 
compared with control halves analyzed when the oranges were cut. 

Vacuum sealing will retain vitamin C in evaporated milk, F. J. Doan and 
D. V. JosEPHSON. (Pa. Expt. Sta.). (Food Indus., 16 (1944), No. 5, pp. 91-92, 
136-137, Ulus. 2). —In an effort to compensate for the previously observed loss of 
ascorbic acid in the processing and storage of evaporated milk (E. S. R., 91, 
p. 491), laboratory-prepared batches' were fortified upon concentration, but before 
sterilization, with pure ascorbic acid as the rate of 50 mg./l. (to a final concen¬ 
tration of about 63 mg./l.) on a fluid-milk basis. The fortified milk, in 14.5-oz. 
cans, under vacuum, seal or under nitrogen seal, retained the ascorbic acid pretty 
well, as much as 45 to 47 mg./l. fluid basis being retained even after 6 months’ 
storage. Without this protective seal the normally sealed fortified milk lost 
ascorbic acid rather rapidly at first, dropping to about 39 mg./l. fluid basis in 
1 mo. and gradually to about 34 mg./l. in 6 mo. The presence of excess air, 
as in normally sealed, underfilled cans, resulted in rapid and drastic reduction in 
ascorbic acid, not more than about 12 mg./l. fluid basis remaining after 6 months* 
storage. This was but little more than the amount found in normal milk under 
nitrogen seal (about 11 mg./l.). Preliminary trials showed that the nitrogen seal 
favored ascorbic acid retentions in normal evaporated milk. The advantages of 
sealing the fortified milk in the absence of air were carried over even after 



1945] 


FOODS—HUMAN NUTRITION 


599 


opening the can; such milk, held in the refrigerator in the can for 7 days after 
oi:)ening (by punching two holes in the top), still contained on an average 33.6 
mg. ascorbic acid i>er liter, fluid basis. 

The physiologic significance of vitamin C in man, M. Pijoan and E. L. Lozner 

{New England Jour. Med., 231 (1944), No. 1, />/>. 14-21).—In this review the 
authors' purjxDsely limit the scor>e of the research covered to the examination of 
two theses “that the only known lesion caused by vitamin C deficiency is the 
scorbutic process; and that the evaluation of ascorbic acid deficiency in any given 
person from an assay of his usual diet is untrustworthy.” From the evidence 
presented, covered by 87 citations including 3 references to unpublished work of 
the senior author, the following conclusions are drawn : 

“The use of ascorbic acid, either synthetic or in the diet, is for the prevention 
or treatment of scurvy. With the possible exception of its influence on amino 
acid metabolism in premature infants, no other role can be ascribed to the vitamin. 
A diet cannot be condemned as deficient in this vitamin unless a continued linear 
decline of the content of the vitamin in the whole blood, white cell-platelet layer, 
or other tissue takes place, the appearance of scurvy being conclusive evidence. 
Relatively small amounts of the vitamin—possibly 25 mg. or under a day—are 
necessary to maintain fixed blood or white cell-platelet levels. Any fixed level 
of the vitamin in the plasma, irrespective of how little is present, indicates a non¬ 
scorbutic process and a i)ositive body economy.” 

Some experiments on the possible relationship between vitamin C and cal¬ 
cification, G. H. Bourne (Jour. Physiol., 102 (1942), No. 3, pp. 319-328, Ulus. 10 ).— 
Bone calcification, as indicated by pink coloration of newly deposited l>one salt 
in animals receiving the dye sodium alizarin sulfonate, was followed in normal 
and regenerating bone of guinea pigs on a scorbutic diet with and without injected 
supplements of ascorbic acid. The regenerated bone was that formed after a 
l-mm. hole was bored aseptically in each femur by the method described by Bourne 
(E. S. R., 89, p. 776). The deposition of bone salt in both the normal and 
regenerating bone was found to be retarded in scurvy, but administration of the 
pure synthetic ascorbic acid i>ermitted the calcification to take place. The adminis¬ 
tration of vitamin P (citrin) and sodium citrate did not result in the formation 
of more osteoid trabeculae or the deposition of more bone salt than did ascorbic 
acid alone. Flistological sections prei)ared without decalcification from pieces of 
rib (including the costochondral junction) taken from animals that had been kei)t 
on a scorbutic diet, with and without daily ascorbic acid supplements, were treated 
by Gomori’s phosphatase technic. The black stain observed at sites of phosphatase 
activity indicated that the amount of phosphatase present in costochondral junc¬ 
tions was reduced in scorbutic animals. It is considered likely that one of the 
functions of ascorbic acid is to allow the production of a phosphatase-impregnated 
bone matrix uix)n which bone salt is deposited. Ascorbic acid may play some 
I)art in the formation or stabilization of alkaline phosphatase. 

Effects of cecectomy, succinylsulfathiazole, and p-aminobenzoic acid on 
vitamin K synthesis in the intestinal tract of rats, H. G. Day, K. G. Wakim, 
M. M. Krider, and E. E. O’Banion (Jour. Nutr., 26 (1943), No. 6, pp. 585-600). — 
Young cecectomized rats on a basal diet free of vitamin K but containing yeast 
showed a high incidence of hyiX)prothrombinemia when fed 1 i>ercent sulfasuxi- 
dine (I), whereas similar animals not receiving I and unoperated animals on the 
basal diet with I exhibited a low incidence of hypoprothrombinemia. The hypopro- 
thrombinemia was readily alleviated by feeding 2-methyl-1,4-naphthoquinone. 
With adequate diet the cecectomized rats maintained good nutritional status. 
These resulls indicated that the cecum is an important site of vitamin K synthesis, 
but that this vitamin can be formed in other parts of the intestinal tract. Develop- 
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ment of hypoprothrombinemia and restricted growth resulted when young rats 
on a purified diet containing B vitamins but no />-aminobenzoic acid (II) were 
fed I percent of I. Since addition of II markedly reduced these manifestations, 
it appeared that this compound counteracted the effect of I on vitamin synthesis 
in the intestinal tract. 


TEXTILES AND CLOTHING 

The utilization of wool by four saprophytic micro-organisms in the presence 
of additional nutrients, D. J. Hirschmann, M. Zametkin, and R. E. Rogers. 
(U. S. D. A.). {Amer. Dyestuff Rptr., 33 (1944), No. 17, pp. 353-359, Ulus. 2 ).— 
“The growth of four saprophytic niicro-organisms, Bacillus mesentericus, B. 
subtilis, Actinomyces albus variety, and Chaetomiwm glohosum, was studied by 
macroscopic and microscopic examination in the presence and absence of degreased, 
steam-sterilized wool fabric using the following licpiid media: Czapek’s, Czapek’s 
without sucrose, Czapek’s without NaNOs, and Czai>ek’s with both sucrose and 
NaNOs omitted. The same media were used in the solid form by adding agar 
to the various liquids. Distilled water and water agar were used as controls. 
Also the effect of adding an aqueous wool extract to the various liquid media 
was determined. 

“Czai>ek’s solution and Czai>ek’s agar supported from good to excellent growth 
of the four organisms. In general, there was considerably less development in 
the incomplete Czai^k’s substrates than in the full Czapek’s solution or agar 
but more than on the water agar. Ilie latter supported either no growth or scant 
to fair growth. In distilled water, the micro-organisms did not grow except in 
the case of C. globosum. 

^nrhe four test organisms grew when the wool fabric or the wool extract was 
added to distilled water. The addition of wool fabric to Czai>ek’s and the incom¬ 
plete solutions stimulated the development of each organism in each media at 
some time during the incubation period. Also the presence of the wool extract 
enhanced the growth of each organism in Czapek’s and the incomi>lete solutions. 

“When tlie w*ool fabric was added to the solid media, microscopic examination 
revealed a stimulation of growth at the ends of the cut fibers on all media 
inoculated with B. mesentericus and B. subtilis, indicating diffusion of nutrients 
from the cut ends. Because of the preferential development of C. globosum and 
A. albus on the fabric, the stimulation at the ends of the fibers was not very 
apparent in these cases. 

“Degreased, steam-sterilized wool, in the absence of added nutrients, was re¬ 
sistant to attack by three of the test organisms, namely B. mesentericus, B. subtilis, 
and A, albus. Under the conditions of these experiments only one organism, 
C. globosum, grew on the wool in the presence of distilled water alone. However, 
this growth was limited, being only fair at the end of the incubation period. 

''A. albus grew on the wool in the presence of Czapek’s and the incomplete 
Czapek’s media and water agar and was the most active of the organisms in 
disintegrating wool fiber. Only in the presence of distilled water did this organism 
fail to grpw' or cause fiber damage. C. globosum grew on all the solid and liquid 
media and the controls but disintegrated the fiber less than A. albus. Only on 
Czapek’s solution or agar did B. subtilis grow on wool and cause considerable 
fiber injury. B. mesentericus grew on the wool only on Czapek’s agar in the 
test tube experiment and caused but slight fiber deterioration. 

“Wool fiber is relatively resistant to the four test organisms. However, the 
soluble products resulting from the hydrolysis of wool are readily utilized by 
these organisms. The extent of fiber disintegration is influenced by the type of 
organism and the presence of added nutrients.” 
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Resistance of fabrics and yams to insect pests, J. R. Bonnar (Amer. Dyestuff 
Rptr., 23 (1944), No. 12, pp. P266~P269). —This report presents the results of 
cooperative tests for determining the degree of insect damage to treated and 
untreated fabrics. It was agreed “that the reix)rt of visual damage was the only 
reix)rted damage which held true from laboratory to laboratory. It was' agreed 
that within each laboratory the figures on either Excrement Weight Method or 
Fabric Loss Method did not vary greatly, but that the differences from one labor¬ 
atory to another were too great for comparison.” 

Determination and evaluation of the resistance of textiles to insect pests, 
H. K. Wilde (Rayon Textile Mo., 25 (1944), No. 9, p. 128). —This report considers 
briefly the methods available for evaluating moth resistance of treated fabrics, the 
limitations of the methods, and the findings and conclusions of the various labor¬ 
atories cooi)erating in a comijarison of these methods. The visual method, certain 
details of which are outlined, was found the most satisfactory, as noted in the 
alx)ve reix>rt of the study. It is pointed out, however, that much work still 
remains to be done l^efore final standards can be adopted. 

Effectiveness and permanence of certain moisture-repellent and stain-resistant 
finishes, V. M. Crouch and K. P. Hess. (Kans. Expt. Sta.). (Rayon Textile 
Mo., 25 (1944), No. 9, pp. 103-105, 106, Ulus. 4). —Of the two finishes tested one 
was a so-called permanent finish (I) produced by heating the fabric with a long- 
chain quaternary ammonium comixDimd and the other was a wax-emulsion tyi)e 
of nonpermanent finish (II) applied during the laundering processes in a concen¬ 
tration of 2-6 oz, per gallon of water or precooked starch at a temiperature of 
100°-120® F. These two finishes were compared for their moisture-repel ling and 
stain-resisting effects on two cotton [XDplins, a cotton broadcloth, and an organdy, 
and for their permanence to laundering and dry cleaning. The amount of moisture 
that imssed through the fabric (rather than that absorbed by it) in definite i)eriods 
of time, under known pressures, was taken as a measure of the water repellency 
of the fabrics and was measured by a modified wet disk method of water absorp¬ 
tion. Moisture penetration and stain resistance of the fabrics were measured by 
means of a spray-device apparatus descril)ed and illustrated. A comi)arison of the 
physical characteristics of treated and untreated fabrics showed that (I) reduced 
the breaking strength and stretch of the fabric, but that this was not true of (II). 

Finishes (I) and (II) imparted equal water-repellent and stain-resistant prop¬ 
erties to the fabrics but varied in their ixirmanence under laundering and dry- 
cleaning processes. The high degree of repellency imparted to the fabrics by (I) 
was not noticeably reduced in 10 launderings, but resistance to moisture and stain 
decreased markedly after 5 dry cleanings. Originally, however, this finish gave 
the fabric a high degree of resistance to staining with coffee and grape juice but 
not to ink. The slight staining from coffee and grape juice was easily removed 
from the dry-cleaned iK)rtions. 

The repellency imparted to the fabrics by (II) was destroyed by 10 launderings 
and 5 dry cleanings. Stains caused by coffee and graixi juice were removed by 
rinsing in cold water; stains in the dry-cleaned fabrics were most difficult to 
remove. Ink stains in all fabrics resisted removal by rinsing in cold or hot 
water and by home laundering in warm soapsuds; commercial laundering was 
required for ink-stain removal. This latter treatment removed the moisture- 
repellent properties of (II) but had little effect on (I). 

Rayon—a product of American cbemurgy, L. Whitney (Rayon Textile 
Mo., 25 (1944), No. 9, pp. 59-62, Ulus. 1). —This is a summary of recent events in 
the rayon industry, including the development of new war uses for rayon. 

Serviceability of linen, cotton with a permanent finish, and rayon/cotton table 
napkins, L. E. Sumner and E. D. Rosenberry. (Purdue Univ.). (Rayon Textile 
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Mo., 25 (1944), No. 8, pp. 53-56). —“Linen, cotton with a permanent finish, and rayon 
and cotton napkins, at diflFerent price levels, were put into service in a college dining 
hall where they were used over a period of 32 weeks, during which time each napkin 
was used by one ixjrson for 3 days of each week and then laundered in the school 
laundry. 

“The deterioration was greatest in the linen napkins, as is indicated by both 
loss in breaking strength and weight per square yard. This is probably due to 
the brittleness of the fiber which causes it to slough-off in laundering. The amount 
of deterioration that takes place, and the appearance of the linen napkins after 
use, seem to depend to a great extent on the quality of the fibers which are used 
in constructing the napkin. In general, deterioration, as measured by loss in 
breaking strength, was less in the cotton fabrics with the permanent finish than 
in the linen fabrics. The finish was still effective in preventing linting and in 
giving a firm handle to the fabric after 32 launderings. It had an appreciable 
effect in decreasing the strength losses of cotton yarns during use, as indicated 
by a comparison with the cotton yarns of rayon and cotton fabrics which had no 
finish. This study, however, does not show that the permanent finish prevented 
or decreased shrinkage of the cotton napkins. 

“The rayon and cotton napkins gave satisfactory wear, were clieaper than the 
linens, and w'ould give longer wear if the hems had been of better workmanship. 
The most expensive and the one judged to be the best quality from its construction 
and laboratory jxirformance was just as attractive after 32 launderings as when 
new, and it showed less deterioration in cither its cotton or rayon yarns than any 
other fabrics, judged by loss in breaking strength. The rayon yarns of all of the 
rayon and cotton fabrics resisted deterioration more than the cotton and linen 
yarns used in the fabrics in this study. 

“The shrinkage in laundering of the fabrics under laboratory conditions did not 
predict the shrinkage under actual laundering conditions which existed in the 
college dining hall. Even though the temperature of the water was higher by 
approximately 50° in the laboratory laundering, the shrinkage was not as great.” 

Sterilization in the power laundry, J. F. Oesterling, C. R. Phillips, J. F. 
Krawiec, P. B. Mack, M. A. Farreix, and S. Hoynak (Pa. State Col Bid., 37 
(1943), No. 32, pp. it?+).—Experimental tests and commercial and institutional 
trials’ showed that in laundry practice soap and water at high temperatures, sodium 
hypochlorite in small concentrations, and the ordinary laundry souring agents 
(acid sodium fluoride or acetic acid), as well as special sterilizing sours, all 
induced a sterile condition in fabrics and textiles contaminated with the general 
run of bacteria. A combination of soap and water, at high temperature, and 
either sodium hypochlorite or sour or both produced complete destruction of tlie 
bacteria present. Soap and an alkaline builder in concentrations and at tempera¬ 
tures commonly used in the power laundry were found to be germicidal agents for 
the three pathogenic organisms tested (Staphylococcus aureus, Eherthella typhosa, 
and Clostridium zvelchii). Sodium hypochlorite or hydrogen peroxide in low 
concentrations as used with soap in power laundry procedure also produced com¬ 
plete destruction of these organisms. Water at 160° F. produced complete or almost 
complete destruction in the three cases, but laundry sour was a good sterilizer with 
E. typhosa. The general procedure recommended for the use of commercial and 
institutional laundries, namely, an initial suds with a low titer soap, three or four 
heavy suds baths with high titer soap, with low concentrations of an oxidizing 
agent such as sodium hyjxxrhlorite or hydrogen peroxide in the last suds, followed 
by a series of rinses, with or without a souring bath, was found to produce 
complete destruction of the bacterial organisms ordinarily encountered and of 
the three pathogenic organisms studied. 
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The value of dry-cleaning to public health (Pa. State Col. Bui, 37 (1943), 

No. 26, pp. 4-\-). —The sterilizing effect attained after various stages in the standard 
dry-clcaning procedure was investigated with test squares of new wool originally 
not sterilized and of new wool originally sterilized by the method of Hum field 
et al. (E. S. 1\., 78, !>. 432) and then inoculated with Eberthella typhi or Diplococcus 
pneumococci prior to dry cleaning. Following the various steps of the dry-cleaning 
process, the test squares were dipped in 9 cc. of sterile water, wliich was then 
plated out and examined to determine plate counts of bacterial colonies devel¬ 
oping. From the percentage reduction in bacterial count following the various 
treatments it was apparent that the complete dry-cleaning process, involving 
the use of a dry-cleaning soap, rendered the textile fabrics sterile to the general 
run of contaminating bacteria, as present on the unsteriilized wool, and to the 
pathogenic organisms as well. Neither heat alone at the temperature most com¬ 
monly used in drying fabrics during dry cleannig (120® F.) nor dry-cleaning 
solvent (Stoddard Solvent) without soap or other detergent was effective in pro¬ 
ducing complete sterilization. A sulfonated oil type of detergent or the usual 
oleate dry-cleaning soap produced complete sterility in combination with the 
standard dry-cleaning procedure. It is concluded, therefore, that dry cleaning 
must be regarded as of \’alue to public health. 

Dresses and aprons for work in the home, C. L. Scott and E. Bruzgults 
(U. S. Dept. Agr., Farmers' Bid. 1963 (1944), pp. 16, Ulus. 33). —The dresses and 
aprons, designed to meet the reriuiremcnts of actual use, permit of free action; 
offer safety features for work around the stove, for stooping, and for getting 
up and down on chairs' or ladders; and offer time and energy-saving features 
that make the garment (piick and easy to put on and to iron. Useful pockets, 
l>laced within convenient reach, and simplicity and attractivenesss are the addi¬ 
tional features. It is noted that commercial companies have reproduced these 
designs in patterns, thus making them available to home sewers. 

HOME MANAGEMENT AND EQUIPMENT 

Lighting the home with liquid fuels, L. J. Peet and R. P. Kocii. (Iowa State 
Col.). (Jour. Home Econ., 36 (1944), No. 6, pp. 354-358). —In this study of the 
adequacy of liquid fuel lamps usually obtained on the market, three types of 
lamps with a variety of shades were used in measurements with a Weston Sight 
Meter of illumination under the lamps. These included (1) mantle-wick kerosene- 
hurning lamps, comprising two table lami)S of different heights, a bracket lamp, 
a hanging lamp, and a floor lamp; (2) mantle-wick vapor-pressure lamps, including 
one using kerosene and one gasoline as fuel; and (3) straight- and round-wick 
kerosene lamps, including two table and one bracket. In addition to laboratory 
tests, selected lamps were taken to a home where electricity was used to light 
the living room and readings were taken for comparison with lES electric lamps. 
Various combinations of lamps were also tested in this home and in a rural home 
wliere electricity was not available. 

Practical recommendations for manufacturers resulting from the sttldy are to 
(1) use more heat-resistant material for the handles by which the flow of the 
vaix)rized fuel in the vapor-pressure lamps is regulated, and (2) continue making 
shades of fire-resistant material but provide white linings and large lower 
diameters. Recommendations to consumers are to use shades on all lamps to 
eliminate glare and increase illumination under ihe lamp, to select shade materials 
and a form of construction facilitating cleaning, to keep vapor-pressure lamps 
pumped to the highest pressure possible, and to turn the wicks of mantle-wick 
lamps as high as possible without causing blackening of mantle. “For a 2(X)-sq.- 
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ft. floor area in a room used for general living activities use a minimum of three 
shaded lamtps, one for general illumination, the other two for local light—two 
mantle-wick lamps and one vapor-pressure lamp, or one mantle-wick, one round- 
wick, and one vapor-pressure lamp.” 

REPORTS AND PROCEEDINGS 

[Annual reports of the North Dakota Agricultural Experiment Station, 1938, 
1939, 1942, 1943] {North Dakota Sta. Rpts. 1938, pp. [21 ]; 1939, pp. [21]; 1942. 
pp. 31+; 1943, pp. 3*1+).—These mimeographed ref)orts include for 1938 and 1939 
only administrative information; those for 1942 and 1943 also reix>rt progress 
results for the respective years, for the most t)art previously noted. 

Report of agricultural research and other activities of the Western Washing¬ 
ton Experiment Station for the fiscal [years ended March 31, 1941, and March 
31, 1942], J. W. Kalkus et al. (Partly coop. Wash. Expt. Sta. and U. S. D. A.). 
(IVestem Washington Sta. Rpts. 1941, pp. 70, Ulus. 1; 1942; pp. 70). —These re¬ 
ports give brief summaries of research work and other activities carried on, re- 
si>ectively, for these fiscal years, together w'ith results for some projects for the 
following summer seasons. 

The data for 1941 include results in agronomy with alfalfa inoculation and 
variety tests, hay ventilation, selections of grasses and legumes, hardiness in oats, 
controil of Bracken fern, and culture of flat peas and pyrethrum; in dairy hus¬ 
bandry, with analyses of hays, silages, and pasture grasses, measures of pasture 
yields, liquid manures and fertilizers for pastures, stack silage, and roughage v. 
roughage plus concentrates for dairy cattle; in entomology, including the control 
of the cherry fruitworm, holly insects, Lecanium scale on sour cherries, and pear 
thrips’; in horticulture, including breeding of strawberries, raspberries, black¬ 
berries, and dewberries, variety tests with teaches, blueberry investigations, 
freezing studies with teas and sweet corn, varieties of potatoes, sweet corn, and 
melons, and vegetable seed production; in plant pathology, including bulb di¬ 
seases, raspberry mosaic, brown rot of stone fruits, net necrosis, bacterial ring 
rot of potato, cabbage seed diseases, and running-out diseases of strawberries; in 
poultry husbandry, including disease resistance, feeding- and management, vita¬ 
min A requirements of laying hens, effect of salt on cannibalism, inheritance of 
slow feathering and eggshell quality, and yolk absorption in chicks; in soils, in¬ 
cluding phosphates for western Washington, fertilizers and inoculants for freez¬ 
ing and canning peas, boron deficiency of alfalfa, fertilizers for potatoes and 
small-grain hays, potash deficiency of Blue Lake beans, and soil adaptability and 
fertilizer studies; and in veterinary science, including work with fowl pox, feed¬ 
ing a 32-percent mash to pullets artificially infected with intestinal coccidia, and 
leucosis in poultry. 

The data for 1942 include results in agronomy, including variety tests and 
boron deficiency tests with alfalfa and other crops, Russian dandelion plantings, 
fertilizer placement and rates for peas, table beets, spinach, carrots, sweet corn, 
and potatoes, inoculation of canning and freezing peas, and phosphates for west¬ 
ern Washington soils; in dairy husbandry, including work with proved sires, 
liquid manures and supplements for pastures, roughage v. roughage plus concen¬ 
trates for dairy cattle, and preserving roughages in the farm silo; in entomology, 
including the control of the pear thrips, cherry fruitflies, cabbage seed weevil, 
Sitona weevil (S. lineata), and bulb flies and mites; in horticulture, including 
breeding strawberries and raspberries, blackberry hybrids, peas, and potatoes, 
varieties of potatoes, peaches and other fruits, and nuts, propagation of trees 
and shrubs by cuttings, and seed production of cabbage and beets; in plant 
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pathology, including cabbage seed diseases, raspberry mosaic, bulb diseases, foot* 
rot of peas, and running-out diseases of strawberries; in poultry husbandry, in¬ 
cluding studies of disease resistance, effect of salt on cannibalism, feeding and 
management of breeding hens (including riboflavin supplements) and laying hens 
(including vitamin A requirements), development of new chick rations, inheri¬ 
tance of eggshell quality, egg dehydration, and methods of “blacking-out” poul¬ 
try houses; in veterinary science, including avian leucosis, treatment of infectious 
coryza in chickens with sulfathiazole, efficiency of a delousing leg band, and 
erysipelas and fowl pox in turkeys; and grazing studies on cutover lands, in-: 
eluding a test with Elbe flat peas. 

MISCELLANEOUS 

A source-book of biological names and terms, E. C. Jaeger {Springfield, III: 
Charles C. Thomas, 1944, pp. 256+. Ulus. 94). —This lists alphabetically fully 12,000 
elements from which biological names and terms have been derived, together with 
their origins, meanings, and many examples of their use. 

Biology as an approach to a sound philosophy, C. C. Doak. (Tex. A. and 
M. Col.). (Tex. Acad. Sci. Proc. and Trans., 27 (1943), pp. 73-79). 

Five and fifty years, 1888-W2, J. L. Hills (Vermont Sta. Bid. 515 (1944), 
pp. 56, Ulus. 16). —This is a history of the Vermont Station, developed and enlivened 
by the author’s long and intimate association and leadership (E. S. R., 86, p. 
433). Considerable little-known material relating to the pre-Station period has 
been included. 

Bimonthly Bulletin, [September-October 1944] (North Dakota Sta. Binio. 
Bui. 7 (1944), No. 1, pp. 26, Ulus. 3). —In addition to articles noted elsewhere in 
this issue, this number contains Agricultural Changes Elsewhere Affect North 
Dakota Agriculture (p. 2) and A Look Ahead—The Weather and the 1944 Grain 
Crop and How It May Affect the 1945 Grain Crop (pp. 3-4), both by H. L. 
Walster; Flax, Wheat, and Chromosomes, by L. R. Waldron (pp. 4-5); Palat- 
ability of Grasses Grown at Mandan, North Dakota, by H. L. Walster (pp. 6-7) 
(coop. U. S. D. A.), an abstract of an earlier article by Rogler (E. S. R., 91, 
p. 674) ; and Reix)rt of the Veterinary Diagnostic Laboratory, July 1, 1943-June 
30, 1944, by J. O. Foss (pp. 14-17). 
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Connecticut State Station. —Lt. Col. M. F. Morgan, chief agronomist since 
the organization of the department in 1923 and on military leave since 1942, was 
killed in action on the island of Leyte on January 15. He had previously served in 
World War I, receiving both the Distinguished Service Cross and the Croix de 
Guerre. 

Bom in West Virginia in 1895, he had graduated from the West Virginia Uni¬ 
versity in 1920, and subsequently received the M. S. and Ph. D. degrees from Ohio 
State University. Before coming to Connecticut he had served on the soils staffs of 
both of these institutions, and from 1927 to 1933 was also associate professor of 
forestry in the Yale School of Forestry. He had achieved much distinction as a 
research agronomist, both as the author of the widely known Morgan method of 
soil testing and for his contributions to soil classification, lysimeter investigations, 
and microchemical soil tests, forest soils, and the utilization of fertilizers by tobacco 
and vegetable crops. He was president of the Soil Science Society of America in 
1933 and had been secretary of Section O (Agriculture) of the American Association 
for the Advancement of Science since 1936. 

Illinois University. —Dr. William Trelease, emeritus professor of botany since 
1926, died on January 1 in his eighty-eighth year. He came to the university in 1913 
and had also been associated with the U. S. Department of Agriculture as a special 
agent on cotton insects, the University of Wisconsin, Harvard University, Johns 
Hopkins University, and Washington University of St. Louis, where he opened the 
Shaw School of Botany in 1885 and served as director of the Missouri Botanical 
Garden from 1889 to 1912. He was the first president of the Botanical Society of 
America in 1894-95 and was again president in 1918. Among his many publications 
were his manuals on Plant Materials of Decorative Gardening (1917), Winter 
Botany (1918), and The American Oaks (1925). 

Kansas College. —In conformity with the efforts of the Office o£ Defense 
Transportation to restrict travel, the 1945 Farm and Home Week scheduled for 
February 6-9 was canceled, causing the second omission of this series since the 
opening of Farmers’ Institutes in 1877. In its stead a Farm and Home Week of the 
Air was presented beginning February 6. 

Kentucky Station. —^^Dr. Clifford Westerfield has been appointed associate 
animal pathologist. 

Michigan College and Station. —An Institute of Nutrition has been estab¬ 
lished, with an administrative committee consisting of C. F. Huffman, professor of 
dairying as chairman, Dean R. C. Huston of the Graduate School, Director V. R. 
Gardner Of the experiment station, Margaret A. Ohlson, head of the department of 
focxls and nutrition, and C. L. Cole, C. A. Hoppert, and W. L. Mallmann, professors, 
respectively, of animal husbandry, biochemistry, and bacteriology. Its objectives are 
outlined by the committee as (1) to better establish the college as a research center 
of foods and nutrition, (2) to provide an organization for graduate training in foods 
and nutrition, and (3) to better serve the consumer, the farmer, and the feed and 
food industries. It is planned to coordinate and integrate instruction and research 
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in nutrition and to supply a contact between the college and industry. The institute 
will receive aid for maintenance from the college, and it is hoped that industry and 
trade and agricultural organizations will provide grants for research and industrial 
fellowships. 

New Mexico College and Station.— Clarence P. Wilson, associated with the 
college since 1912 and station editor since 1925, died January 19 at the age of 66 
years. A native of Missouri, he was graduated from the college in 1908 and received 
the M. S. degree in 1911. He had been especially interested in problems of range 
improvement. 

New York State Station. —Arthur W. Clark, retired on December 31, 1944, as 
professor of chemistry after a continuous service since July 1, 1905. He had been 
in charge since 1914 of the chemical inspection of commercial feeding stuffs and 
fertilizers. 

North Carolina College and Station. —Dn R. W. Cummings, head of the 
department of agronomy, has also been appointed assistant director of the station. 
Dr. C. H. Bostian, professor of zoology and associate in. poultry genetics research, 
has been made assistant director of instruction in the College of Agriculture. Other 
appointments include James H. Hilton, assistant chief of the department of dairy 
industry in the Indiana Station, as head of the department of animal industry; 
James H. Jensen, associate professor of plant pathology in the University of 
Nebraska, as professor and head of the section on plant pathology; John Willis 
Weaver, Jr., as associate in agricultural engineering in the station; and H. Brooks 
James as associate in agricultural economics in the station. 

Oklahoma Station. —A grant of $20,000 from commercial sources has been 
received for research on the mineral requirements of range beef cattle. This will 
be used to expand work on this subject now under way on the station's 4,500-acre 
experimental range near Stillwater and to check the results in other parts of the 
State. 

Pennsylvania College and Station. —Dr. Dennis E. Haley, professor of soils 
and phytochemistry, died February 10 at the age of 59 years. A native of Ohio, he 
received from the Ohio State University the B. S. degree in 1913 and the Ph. D. 
degree in 1932. He has been associated with chemical research in Pennsylvania 
since 1914, working on problems in agricultural chemistry and biochemistry, notably 
with tobacco, soil potassium, and castor-bcan lipase. 

Dr. Donald V. Josephson, assistant professor of dairy manufactures, has been 
appointed associate professor of dairy technology in Ohio State University. 

Utah College and Station. —Recent appointments in animal husbandry include 
Dr. Louis L. Madsen, nutritionist with the U. S. D. A. Bureau of Animal Industry, 
as head of the department; Dr. Lorin E. Harris, research instructor in animal nutri¬ 
tion in the Cornell Station, as associate professor; and Dr. Carroll 1. Draper, asso¬ 
ciate professor of poultry husbandry in the University of Hawaii, as associate pro¬ 
fessor of poultry husbandry. 

Washington College and Station. —Dr. Wilson Compton lias assumed the 
presidency of the college. 

The resignations are noted of Carl N. Berryman and William A. Harvey as 
assistants in agricultural economics and agronomy, respectively, the former to accept 
a commercial position in Yakima, Wash., and the latter a position with the California 
Station. Recent appointments include Walter M. Bristol as field assistant in agricul¬ 
tural economics; J. Frank Cone as assistant dairy husbandman; Dr. Hazel Cushing 
as specialist in family living and child development; W. H. Johnson as instructor in 
agricultui^il engineering vice O. J. Trenary resigned to accept a commercial position; 
Dr. James McGinnis as assistant poultryman and assistant chemist; and Dr. E. H. 
Peterson as associate veterinarian. 
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Wisconsin University and Station. —Dean and Director E. B. Fred of the 
College of Agriculture and Station has been appointed president, effective Feb¬ 
ruary 15. 

Wyoming Station. —Under an Act of Congress approved December 15, 1944, 
24 acres of land at Powell belonging to the Federal Government have been trans¬ 
ferred to the station for use as an agricultural exj)eriment substation. 

U. S. Department of Agriculture. —Dr. E. C. Auchter, Agricultural Research 
Administrator, has been appointed director of the Hawaiian Pineapple Research 
Institute and has been succeeded by P. V. Cardon, formerly Assistant Administrator. 

David Lumsden, from 1922 until his retirement in 1941 a horticultural inspector for 
the Bureau of Entomology and Plant Quarantine in connection with the identification 
and handling of plant material, died January 22 in his seventy-fourth year. A 
native of England and with many years of practical experience as a landscape archi¬ 
tect, he served as instructor in horticulture and landscape art in the New Hampshire 
University from 1908 to 1914 and as assistant professor of floriculture in Cornell 
University and the Cornell Station from 1914 to 1919 and as director of agricultural 
reconstruction and landscape architecture at Walter Reed General Hospital from 
1919 to 1922. Some of his best known research work was with fertilizers for carna¬ 
tions and the breeding of orchids. 

Brazilian National Agricultural Center of Education and Research. —This 
comprehensive project, which has been under development for 6 years, was scheduled 
to be opened early in 1945. Commonly known as “Kilometer 47“ because of its 
distance from Rio de Janeiro, the center will comprise Brazil’s largest agricultural 
experiment station, an agricultural college, a boys’ training school, and many special 
educational projects. The National School of Agronomy and the National School 
of Veterinary Medicine, now scattered over the city of Rio de Janeiro, will be 
transferred to the center, as well as a number of research laboratories including the 
Institute of Ecology and Agricultural Experimentation, the Institute of Agricultural 
Chemistry, the National Institute of Oils, and the Institute of Fermentation. The 
Agricultural Institute will be coordinated with the various Federal agricultural 
institutes which conduct a series of experimental stations in Brazil. 

A tract of 10,750 acres has been set aside for the center, of which 310 are in 
experimental plantings of fruits, cereals, fiber plant.s, oil-bearing shrubs and trees, 
and forest trees. Laboratories are already operating in the departments of silk 
culture, poultry, apiculture, farm mechanics, meteorology, and biology. Some build¬ 
ings are occupied, and others are being completed, including a central building 
covering with its patio about 2.5 acres, with facilities to accommodate 1,200 students. 


☆ U. S. Government Printing Office: 1945—628857 
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Attempts to isolate the suspected causal organism were inconclusive. Leptospira 
were present in focal accumulations in certain organs, although also scattered 
outside the main organic foci. The association of massive foci of Leptospira 
with the principal pathologic changes is believed to characterize the reported 
cases as bovine leptospirosis. 

The features of early mastitis in heifers during the first lactation, J. F. Mal¬ 
colm, C. W. King, and M. M. Campbeix (Vet. Rec., 56 (1944), No. 27, pp. 227- 
220 ).—To obtain information as to the etiology of l>ovine mastitis, 28 heifers in a 
tuberculin-tested herd were kept under clinical observation throughout their first 
lactation, and specimens of milk from individual quarters were examined at 
weekly or fortnightly intervals for leucocyte content, electrical conductivity, and 
specific pathogens. Twelve of the heifers remained normal and without any 
evidence of mastitis throughout the lactation, although Staphylococcus aureus or 
albus was occasionally found in the milk of one or two quarters, and similarly 
.S', agalactiae in one instance. Four heifers showed various abnormal conditions 
of the udder which appeared to be due to lactational or other factors of a non¬ 
specific nature. Twelve other heifers developed mastitis or udder disturbances 
during the lactation, 8 being clinical cases and 4 subclinical. In all, S. aureus 
or albus was found at some time or other in the milk of the affected quarters, but 
in only 5 heifers were these staphylococci found so frequently or in such numbers 
as to indicate the possibility of a staphjdococcal infection. In 5 of the remaining 
7 cases no staphylococci could be found even by enrichment methods in the milk of 
the affected quarters for a period of 1 to 3 mo. after the initial rise in cell count 
and conductivity, which were the first indications of disease. In spite of the 
fact that S. agalactiae was associated with cases of mastitis in the older cows 
of the herd during the same period and the organism was found occasionally 
in the milk of the heifers, there were no ca.ses attributable to S. agalactiae- 
among the heifers. Other specific pathogens (.streptococci, coryncbactcria, and 
coliform bacteria) were also absent from the milk, and, therefore, the primary 
agent of infection in these cases remained in doubt. 

Mastitis control by vaccination, C. R. Corson (Vet. Med., 40 (1945), No. 1, 
p. 24 ).—The author reports an experiment in mastitis control through immunization 
undertaken in 20 dairy herds comprising 368 cows. Ten herds, including 181 
cows, were vaccinated with mixed bacterins, and 10 herds, comprising 187 cows, 
were given lactovaccine. Over a period of several years prior to the beginning 
of the experiment the number of cases of acute and chronic mastitis in these 
20 herds had averaged 8 cases per herd per year. During the 6-yr. period of the 
experiment no new cases of acute mastitis developed in the 10 herds given 
lactovaccine, except in new cows added to the herds, but 10 cases of chronic 
mastitis were found. In the 10 herds treated prophylactically with mixed 
bacterins, an average of 4 cases per herd per j^ear occurred, some of them acute. 

Water as a vehicle for the infusion of sulfanilamide in the trAtment of mastitis, 
C. B. Knodt and W. E. Petersen. (Minn. Expt. Sta.). (Jowr. Amer. Vet. Med. 
Assoc., 105 (1944), No. 811, pp. 212-214, Ulus. 2).—Although based on ^only a 
limited number of acute and chronic cases of mastitis, a method is presented 
which uses water as the vehicle for the infusion of sulfanilamide into the bovine 
mammary gland. As much as 60 gm. of sulfanilamide, shaken with 600 cc. of 
distilled water, was injected into completely milked quarters with promising 
results. 

Treatment of necrophorus infections of cattle with’ sulfapyridine, H. S. King- 

man and W. M. Stansbury (North Amer. Vet., 25 (1944), No. 11, pp. 671-674 ).— 
This report records clinical experiences with sulfapyridine in the treatment of 
necrotic laryngitis and interdigital phlqgmon in cattle. 
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Bovine trichomoniasis, B. B. Morgan {Minneapolis 15: Burgess Pub. Co., 
1944, pp. Ulus. 7). —One purpose of this monograph is primarily to assemble 

in convenient form all available information related to bovine trichomoniasis and 
secondarily to stimulate research workers in related fields. The several chapters 
deal with the morphology and life cycle, isolation, cultivation, symptoms and 
lesions, diagnosis, serology, immunity, H-ion concentration, animal experimenta¬ 
tion, prevention and control, and miscellaneous. A bibliography of 408 titles and a 
parasite-host list of 91 Trichomonas are included. 

The intradermal test in bovine trichomoniasis, W. R. Kerr (Vet. Rec., 56 
(1944), No. 34, pp. 303-307). —Some applications of this test are described, and 
Its limitations are discussed. 

An outbreak of bovine tuberculosis due to udder irrigation, D. McFarlane, 
J. S. Garside, P. S. Watts, and J. T. Stamp (Vet. Rec., 56 (1944), No. 41, pp. 
369-371). —An outbreak of tuberculosis in an attested herd suggested that the high 
incidence had resulted primarily from irrigation of the udders with apparatus con¬ 
taminated with Mycobacterium tuberculosis. Investigation revealed that irrigation 
was responsible for the introduction of tubercle bacilli and subsequent development 
of tuberculous mastitis in each of the 7 irrigated quarters of 6 cows in a single 
herd. Fourteen additional quarters in the same herd, irrigated with the same 
apparatus and on the same day, developed a clinical condition similar to and prob¬ 
ably identical with those examined. Every animal in contact with those irrigated 
developed tuberculosis, as shown by the tuberculin test. Thirteen of 14 calves 
fed on bulked milk from this herd developed a positive tuberculin reaction. Three 
yearlings, running with the cows when dry gave positive tuberculin reactions, 
probably from sucking the irrigated udders. The ease of infection of the bovine 
mammary gland with M. tuberculosis is pointed out, and the great danger of 
mammary tuberculosis to the “in contacts’^ is emphasized, as well as the frequent 
impossibility of clinical diagnosis of tuberculosis of the bovine mammary gland and 
the necessity for taking adequate precautions when irrigating udders. 

A consideration of some of the factors concerned in intracutaneous injection 
of cattle, W. M. Henderson (Jour. Pathol and Bact., 56 (1944), No. 3, pp. 315- 
325, Ulus. 6). —The pressure required for the intracutaneous injection of cattle is 
affected by the choice of site and by the volume and viscosity of the inoculum. 
The pressure required for the injection of 5 cc. of a watery inoculum into the 
skin of the neck of cattle may be as great as 30 lb. per square inch. This pressure 
has to be increased for the injection of more viscous liquids. A description is 
given of the design and use of a syringe which enables an intracutaneous injection 
of up to 10 cc. of liquid to be made at a single site. Details are given of experi¬ 
ments which demonstrate the rapid absorption by the lymphatics of material injected 
intracutaneously. A comparison is made of the rate of lymphatic absorption after 
subcutaneous injection. The opinion is expressed that, because of the more exacting 
technic required, the production of immunity by intracutaneous injection is not 
advisable unless this route is proved to give better results than the subcutaneous or 
intramuscular. 

A case of choline poisoning in cattle, A. Bondi and H. Meyer (Nature 
[London'], 154 (1944), No. 3913, pp. 551-552). —Pathological symptoms observed 
in cattle at Kiriat Anavim, Palestine, in which after the first calving the uterus did 
not contract but remained open and atonic for a considerable lime, were attributed 
in the absence of other observable causes to the feeding of wet brewers’ grains. 
Analyses of this material yielded 0.25-0.28 percent free choline (calculated as dry 
matter). Normal barley contained no free choline, and it is concluded that “free 
choline can act as a poisoning agent when fed over long periods of time.” 

Mushroom poisoning in cattle, P. L. Ptercy, G. Hargis, and C. A. Brown. 
(La. State Univ.). (Jour. Amer. Vet. Med. Assoc., 105 [1944), No. 811. pp. 206- 
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20B). —Following the death of several cattle from suspected poisoning on range 
pastures, investigation revealed that an extremely dry and warm summer followed 
by heavy drenching rains in mid-September had made conditions ideal for mtishroom 
growth and that certain wooded areas had become literally white with mushrooms, 
including an unusually large number of the destroying angel (Amanita vema). 
Experimental feeding with this fungus revealed that neither a calf nor a rabbit 
ate the mushrooms voluntarily, but cattle in the areas ceased to be affected when 
the mushrooms practically disappeared. It is believed that in view of the infre¬ 
quence of the prevailing conditions, the danger of poisoning by mushrooms is 
minimal, particularly if range cattle are maintained on ample and nutritious 
forage. 

Sugar beet poisoning in cattle, F. Chambers (Vet. Ree., 56 (1944), No. 16, 
p. 128). —Three outbreaks ascribed to the feeding of wliole beets arc described. 

The control of diarrhea (“white scours”) of new-born dairy calves by means 
of serum and sulfaguanidine, G. H. Wise and G. W. Anderson. (S. C. Expt. 
Sta.). (Jour. Dairy Set., 27 (1944), No. 11, />/>. 965-979, Ulus. 1). —An acute 
infectious and contagious diarrhea (white scours) of newborn dairy calves was 
investigated clinically. 

Scrupulous sanitation of the surroundings and adequate nutrition of the calf 
during the immediate postnatal period arc regarded as fundamental in the control 
of scours of newborn calves, but such mca.sures alone were not found adequate to 
control the disease under general herd conditions. No recognizable reduction in 
the incidence of scours resulted from either giving cod-liver oil as a dietary 
supplement or injecting a commercial antiscour serum as a prophylactic measure. 

In further studies with sulfaguanidine (E. S. R., 87, p. 854), it was found 
to be effective prophylactically and therapeutically when given in proper doses. 

“As a prophylactic agent, it is recommended that sulfaguanidine in doses of 
approximately 2 gm. be given to the calf at the following intervals: First dose, 
shortly after first colostrum consumption, which should not be later than 2 hr. 
after birth; second dose, 6 to 8 hr. later; subsequent doses, morning and night 
through the second or third day. Doses may be reduced to 1 gm. after the first 
36 hr. 

“The following amounts of sulfaguanidine, per 100 lb. body weight of calf, 
given at 4- to 6-hr. intervals are recommended as a guide for treatment: First 
dose, 7 gm.; second dose, 5 gm.; third and subsequent doses, 4 gm. These doses 
should be varied according to the condition and response of the calf. During the 
first 24 hr. after the first clinical symptoms of scours are manifested, all feed 
should be withheld from the calf and liberal amounts of warm water should be 
given. Discontinue the sulfaguanidine therapy as soon as scours subsides. 

“In view of the dangers from complications associated with diarrhea of the 
newborn calf, prophylactic measures should be given precedence over therapeutic 
control except in herds where only sporadic cases occur.” 

A list of 37 references is appended. 

Vaxartad muskeldegeneration (s. k. fiskkott) hos kalv [Waxy muscular degen¬ 
eration (so-called “fish flesh”) in calves], K. Lilleengen (Svensk Vet. Tidskr., 49 
(1944), No. 8, pp. 231-289, Ulus. 4; Eng. abs., pp. 284-288) .—Tht etiology and 
pathogenesis of this disease are discussed on the basis of studies with newborn 
calves fed on milk in which the greater part of the A, Ib, and C vitamins had been 
destroyed by long-continued heating and oxidation. These experiments have indi¬ 
cated that the source of the disease is not to be sought for in infections or 
traumatic causes, but is more probably ascribable to C or Ib b>’povitaminosis or 
to a combination of these factors. 

Blindness with papilledema in calves, E. L. Stubbs (Jour. Amer. Vet. Med, 
Assoc., 105 (1944), No. 811, pp. 209-211). —A number of cases are cited in a single 
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herd which were diagnosed as typical of choked disk or papilledema. Although 
available information doesr not show that such blind animals give birth to similarly 
affected animals, their use for breeding purposes is deprecated and the use of 
the best possible feeding methods recommended to prevent the development of 
blind calves. 

Listerellosis occurring in Wisconsin, G. R. Spencer, H. H. Hoyt, and C. K. 
Whitehair. (Wis. Expt. Sta.). {Jot&r, Amer. Vet. Med. Assoc., 105 (1944), No. 
811, pp. 195-197, Ulus. 4). —Outbreaks of listerellosis in three Wisconsin flocks of 
sheep are described. The symptoms, post-mortem gross and microscopic tissue 
changes, and bacteriologic findings are reported. 

Ulcerative stomatitis in sheep, A. M. McDonald (Vet. Rec., 56 (1944), No. 
36, pp. 324-325). —Infections in two flocks of ewes and lambs are described, together 
with an apparently satisfactory response to sulphonamide therapy. 

Control of blowfly on Merino sheep: Classification of types as a measure in 
breeding less susceptible sheep, A. H. de Vries and J. C. de Klerk (Farming 
in So. Africa, 19 (1944), No. 221, pp. 485-495, Ulus. 14). —Continuing the series 
(E. S. R., 90, p. 81), a detailed description is given of three types of sheep, 
classified as to skin development in the crutch, as a measure in breeding sheep 
less susceptible to blowfly attack. 

Nicotine poisoning in lambs, H. A. Crawshaw (Vet. Rec., 56 (1944), No. 
31, pp. 276-277). —The death of eighteen 3-month-old lambs, with an average weiglit 
of 37.2 lb., as a result of overdosing with a nicotine sulfate, copper sulfate 
solution is recorded. Ante-mortem symptoms and post-mortem findings are de¬ 
scribed, and it is concluded that the toxic dose of nicotine sulfate for lambs of 
this class lies between 3.2 and 4.8 gr., which is approximately equivalent to from 
0.64 to 0,96 gr. of nicotine. A report is recorded that 16-gr. doses of nicotine 
sulfate (3.2 gr. of nicotine) was the dose required to produce toxic symptoms in 
bulls and heifers of from 1 yr. to 18 mo. of age. 

Diagnostic tests including hemotology in swine brucellosis and capsule 
formation in Brucella, C, M. Cotton (Md. Univ. Off. Pub., 41 (1944), No. 6, 
pp. 9-10). —A study of capsules in 38 strains of Brucella showed all organisms to Ix' 
encapsulated, but there were definite differences in rough, smooth, and intermediate 
strains when stained with India ink-crystal violet capsular stain, and the microscopic 
method of identifying these strains appeared to be easier and less cosily than the 
usual plating technic. 

Studies of 1,228 blood samples from healthy, infected, and vaccinated swine indi¬ 
cated that mild anemia and an elevation of the leucocyte count were characteristics 
of the disease, but that neither was a dependable index of infection. Active lympho¬ 
cytosis was the most striking feature of the blood picture. The opsonocytophagic 
test, adapted for use in swine, proved helpful in detecting the stage of the disease. 

Malignant oedema in swine: Probably due to Clostridium septicum, J. S. 
Steward (Vet. Rec., 56 (1944), No. 36, pp. 321-323). —Malignant edema in swine 
probably due to C. septicum is recorded, apparently for the first time, in Great 
Britain. What is considered a characteristic clinical picture was observed in nine 
animals. Swine fever virus infection in the herd appeared to increase susceptibility 
to the organism; infection in such cases appeared to be via the alimentary tract. 
Infection in nonvirus-infected herds appeared to follow inoculations or wounds. 

Cryptococcus infections in Equidae, S. C. J. Bennett (Jour. Roy. Army Vet. 
Corps, 16 (1944), No. 1, pp. 108-118). —This is a discussion based on 18 yr. of 
clinical and laboratory experience in the Sudan. It is held that the term “epizootic 
lymphangitis'* should be discarded in favor of the more general term “cryptococcus 
infection,” and that all cryptococci causing suppurative infections in Equidae should 
continue to be regarded as C. farciminosus. In diagnosis, “less attention should be 
paid to clinical signs and more to the microscopic examination of pus.” 
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Biochemistry in the diagnosis of the diseases of small animals, C. E. Hayden 

{Cornell Vet., 33 (1943), No. 1, pp. 85-103; ^also in N. Y. State Vet. Col. Rpt, 
1942-43, pp. 63-77 ).—This review deals largely with the results of blood studies 
with dogs and cats. A compilation of data on tlie composition of dog blood and 
its significance in pathological conditions is included. 

Hematological aids for diagnosis in the dog and cat, L. N. Atkinson (North 
Anier. Vet., 25 (1944), No. 11, pp. 675-679 ).—Case histories are presented, with 
interpretations, as a basis for a discussion of hematological aids which have been 
found useful in routine practice. It is not thought possible to use the blood count .as 
the sole diagnostic procedure, and hematological work is described as very time 
consuming. 

Fifth annual report of the Regional Poultry Research Laboratory, East 
Lansing, Michigan, July 1, 1943, to June 30, 1944 (U. S. Dept. Agr., Bur. Anini. 
Indus., [1944], pp. 27 Ulus. 6). —A summary is given of the progress of research 
at the laboratory and cooperating State agricultural experiment stations. This re¬ 
search has been limited primarily to studies related directly or indirectly to the 
lymphomatosis problem. 

The results obtained in breeding over a period of years indicate that resistance 
to lymphomatosis has been increased in certain lines over that in other lines. 
Experimental evidence has been obtained to show that transmission of lymphoma¬ 
tosis may occur when healthy birds are brooded and raised in pen contact with 
infected birds, and that the hatching egg has been incriminated as a possible means 
of transmitting this disease. Related strains of the causative agent may be used 
advantageously in studying qualities such as transmission, viability of the agent, and 
immunology, with the expectation that this information may be applied to studies of 
lymphomatosis. 

The incidence of lympliomatosis among females was greater than among males 
of the same families. Gonadectomy resulted in an increase in the incidence of the 
disease. The use of certain sex hormones reduced the incidence of lymphomatosis 
among the chickens on tests. 

There was no correlation between the incidence of lymphomatosis when induced 
by inoculation and the occurrence of the disease under natural conditions. 

Causes of mortality in four successive flocks of broilers at the substation, 
K. C. Seeger and A. E. Tomhave (Delaware Sta. Bui. 249 (1944), pp. 23, Ulus. 2 ).— 
Tn this study 5,965 birds at the Georgetown Substation were subjected to post-mortem 
examination from a total of 37,261 chicks started. The average mortality for the 
4 commercial-sized experimental flocks was 16 percent (lowest 4.8 and highest 27.9 
percent). The periods of highest mortality were the first week and the fifth through 
the ninth weeks. Coccidiosis, bronchitis, omphalitis, and vitamin A deficiency were 
the 4 leading causes of death, and collectively were responsible for 75 percent of the 
mortality. The remaining 25 percent mortality was due to 24 causes, some of which 
are potentially serious diseases. Pathological changes were found in all but 0.14 
percent of the cases by visible means only. 

Aspergillosis in fowls, R. P. Asthana (Indian Acad. Sci. Proc.,^ 20 (1944), 
No. 2, Sect. B, pp. 43-47, Ulus. 1). —A serious outbreak encountered in the Central 
Provinces of India during 1943 is described. Aspergillus fumigatus has been iso¬ 
lated from the heart and cutaneous blood, lungs, and other organs of sick birds, 
eggs, and poultry feed. Mortality was highest in young fowls. Eggs from sick 
birds hardly ever hatched. White Leghorns were the most resistant of the breeds 
available. 

An electrophoretic study of serum and plasma from normal and leucosis- 
affected chickens, E. Sanders, I. F. Huddleson, and P. J. Schaible. (Mich. 
Expt. Sta. coop. U. S. D. A.). (Jour. Biol. Chem., 155 (1944), No. 2, pp. 469-481, 
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iliutS. 13). —A comparative electrophoretic analysis by the moving boundary method 
was made of the proteins in serum and plasma from normal chickens and from 
chickens affected with avian leucosis. White Leghorns from 15 to 18 weeks of age 
were used. A new component, designated the L component, was found in serums 
from chickens affected with the several forms of leucosis. Although there were no 
significant differences found in the electrophoretic patterns of serums that would 
distinguish one type of leucosis from another, it is thought that the presence of the 
L component in the serum from leucosis-affected chickens may have immunological 
and diagnostic significance. 

The prophylactic effect of sulfadiazine and sulfaguanidine against mosquito- 
borne Plasmodium gallinaceum infection in the domestic fowl (preliminary 
report), G. R. Coatney and W. C. Cooter {Pub. Health Rpis. [U. 5*.], 59 (1944), 
No. 45, pp. 1455-1458). —Sulfadiazine was given to two series of chicks at a dosage 
of 1.0 mg. per gram twice daily for 8 days and to one series at a dosage of 0.5 mg. 
per gram for 4 days, beginning just prior to bites by Aedes aegypti mosquitoes 
infected with P. gallinaceum. None of the treated birds developed malaria. When 
sulfaguanidine was given according to the same plan, 2 of 20 birds receiving the 
higher dosage and 5 of 12 birds receiving the lower dosage became infected. Of 
the 34 control birds, 27 developed typical infections. “These data lead us to believe 
that sulfadiazine has decided prophylactic action against mosquito-borne P. gallina¬ 
ceum infection in the chick; sulfaguanidine at the same oral dosage is considerably 
less effective.” 

Possible role of potassium in pullet disease, H. M. Scott, E. Jungherr, and 
L. D. Matterson. ([Conn.] Storrs Expt. Sta.). (Soc. Expt. Biol a^id Med. Proc., 
57 (1944), No. I, pp. 7-10, Ulus. 2). —^Laboratory records for 1940-43 sliovved tliat 
so-called pullet disease ranked second in pathologic importance among Connecticut 
poultry diseases, with an average incidence of 22.7 percent and a rate during 1943 
of 34.5 percent in 269 lots. In tvv^o-thirds of the cases it was characterized by 
kidney damage similar to visceral gout. A repetition and extension of the work of 
Correll (E. S. R., 86, p. 79) showed that the ^salt effect” resulting from feeding 
sodium citrate to chicks corresponded to experimental visceral gout, and the i>ro- 
tective action of potassium salts against the salt effect was confirmed and shown 
to hold for simple compounds like potassium chloride or a good agricultural grade 
of muriate of potash at levels of 1 to 2 percent in the feed. Molasses, due to its 
potassium content, was found to be protective, which rationalizes the corresponding 
empirical treatment for pullet disease. In a small-scale experiment on spontaneous 
pullet disease cases, potassium chloride seemed helpful, which suggests its use 
during molasses shortage. 

Blackhead in turkeys: Notes on its occurrence and its transmission, C. F. 

Schlotthauer, F. C. Mann, and H. E. Essex (North Amer. Vet., 25 (1944), No. 
10, pp. 603-608). —Following a review of the literature, investigations carried on 
since 1929 are summarized, including six experiments on transmission of blackhead. 
These experiments indicated that the causative protozoan organism of blackhead 
can exist in soil and that it is readily transmitted to susceptible turkeys by contact 
exposure. The organism was found to be viable after the soil had been pulverized 
and dried for 15 days at room temperature. Attempts to transmit the disease by 
confining turkeys with adult chickens in cages having metal or wood floors covered 
with peat moss or when turkeys were confined in a cage with wire mesh screen floor 
'were unsuccessful. Infection occurred when turkeys were fed from an open feed 
hopper located in an infected poultry house containing adult chickens. Turkeys 
having surgically occluded ceca were more resistant to blackhead, but when permitted 
to range on heavily infected premises losses as great as 33 percent were observed 
during a single outbreak. It is concluded that turkeys may be raised successfully 
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on infected premises by placing them in an inclosure the floor of which is raised 
off the ground so that contact with, or soiling of, the ground is prevented. 

Erysipelas in turkeys in New York State, E. L. Brunett and M. S. Hofstad 
(Cornell Vet, 33 (1943), No. 1, pp. lOS^-lO?; also in N. Y. State Vet Cot Rpt, 
1942-43, pp. 146-147). —Five outbreaks in New York State are briefly described. 

The use of the agglutination test in detecting Salmonella typhimurium carriers 
in turkey flocks, W. R. Hinshaw and E. McNeil. (Univ. Calif.). (U. S. Live¬ 
stock Sanit. Assoc. Rpt., 47 (1943), pp. 106-121). —This paper reports studies on the 
utilization of the existing knowledge of the antigenic structure of the Salmonellas 
in an attempt to eradicate Y. typhimurium from turkey flocks. Results on 151,636 
agglutination tests made over a 3-yr. period for four groups of turkey growers are 
reported. The studies show the necessity of using, as separate tests on each blood 
sample, two types of antigens at 1-25 as a finding dilution. These are (1) an H 
or flagellar type and (2) an O or somatic type. 

The use of two supplementary specific antigens, one containing the component *‘i” 
(S. kentucky) in common, and one containing the components 1, 2, 3 (S. newport) 
in common, is found to be a valuable aid in interpretatoin of the H type reactions. 

A study of the bacteriological results on reactors autopsied revealed the following 
percentages of isolations of S. typhimurium from various organs: Intestines 80.9, 
liver 66.7, spleen 66.7, and reproductive organs 16.7. 

“Because of the ubiquitous distribution of S. typhimurium in animals other than 
turkeys, it is doubtful if it can be eliminated by testing alone. The results obtained 
show, however, that the tests described have possibilities as aids in eradicating 
.salmonellosis from a community.’" The limitations as well as the possibilities of 
their use are discussed. 

Avian salmonellosis: Types of Salmonella isolated and their relation to public 
health, W, R. Hinshaw, E. McNeil, and T. J. Taylor. (Univ. Calif.). 
(Amcr. Jour. Hyg., 40 (1944), No. 3, pp. 264-278). —During the period 1935-1943, 
561 cultures of 23 different antigenic types were isolated from 353 outbreaks in 
avian species, mainly turkeys in California. This paper gives an account of each 
type of Salmonella studied, with special emphasis on the public health aspect. 

S. typhimurium accounted for 60 percent of 291 outbreaks in turkeys and for 35 
percent of 43 outbreaks in chickens. S. bareilly caused 42 percent of the out¬ 
breaks in chickens but only 5 per cent of those in turkeys. Multiple infections 
were found to exist on the same ranch. On each of two ranches, 6 different types 
accounted for losses in the period covered by the survey. 

AGRICULTURAL ENGINEERING 

Domestic fuel possibilities of Maine peat, J. M. Trefethen and. R. B. 

Bradford (Maine [Untv.'\Technol. Expt. Sta. Paper 46 (1944), pp. 47-\-, Ulus. 24 ).— 
This paper is in two parts, of which the first deals with the topics: Present 
outlook for fuel peat in Maine; nature and occurrence of peat; locations and 
characteristics of some Maine peat bogs; and quality of Maine peat from selected 
bogs. From this part of the study it is concluded that in percentage of ash, 
of substances volatile on ignition, and of fixed carbon as well a$ in B. t. u. 
heat value, the heat value of these peats is comparable to that of wood, with 
which it must compete in this region. There are numerous deposits with sufficient 
colloidal matter for the manufacture of suitable machine peat fuel, though some 
deposits are too fibrous in nature to produce a dense fuel. 

The second part of the paper, on the operation of fuel peat bogs, takes up 
machine peat; the machine peat process; selection of the bog; drainage of the 
bog; capacity of proposed operation; excavating; pulping, or maceration; drying 



570 


EXPERIMENT STATION RECORD 


[Vol. 92 


macerated peat; and harvesting. It is here pointed out that a considerable volume 
of peat is present in Maine, approximating some 150 million tons. Much of 
this peat is of the fibrous variety, not adapted to the most economical manufacture 
of machine peat fuel, but there are some deposits of peat, sufficiently decayed 
and with high colloidal content, that are so adapted. A market for machine peat 
fuel, if the price can be kept sufficiently low, is recognized. In view of labor 
conditions and fuel shortages anticipated to continue through the winter of 
1944-45 serious consideration of the development of fuel peat is found to be 
warranted. 


AGRICULTURAL ECONOMICS 

Agricultural economic reports and publications (U. S. Dept. Agr., Bur. Agr. 
Econ., 1944, pp. 52-\-, Ulus. 2). —The work of the Bureau of Agricultural Economics 
and its organization are described. The periodicals and scheduled reports, with 
release dates, and the reports and publications subjects are listed. 

[Papers on agpricultural economics] (Jour. Land and Pub. Util. Econ., 20 
(1944), No. 3, pp. 194-201, 217-222 ).—Included are the following patKTs: Land 
Tenure in Brazil, by T. I.. Smith (pp. 194-201) (La. State Univ.) ; and The 
German TV A, by W. F. Brook (pp. 217-222). The latter is a. description of the 
creation and work of the Rhine Ruhr Allthorit 3 ^ 

[Investigations in agricultural economics by the North Dakota Station] 
(North Dakota Sta. Bimo. But., 7 (1944), No. 1, pp. 10-13, lS-25. iUns. 2). I'hr 
study of land market activities (pp. 10-12) (coop. U. S. D. A.) is extended 
through the second quarter of 1944, and tables of farm prices (pp. 12-13) 
(E, S. R., 92, p. 125) are continued through August 15, 1944. An article. School 
District Costs in We.stern North Dakota, by M. El. Taylor (pp. 18-25), discusses 
the operation of districts, number and enrollment of schools, variations in taxable 
wealth and tax rates, receipts, expenditures, and indebtedness of the districts, and 
m'»kes suggestions for reorganization. 

[Investigations in agricultural economics by the Ohio Station] (Ohio Sta. 
Bimo. Bui. 231 (1944), pp, 274-276, 277 ).—^An article by C. W. Hauck analyzes the 
cost of producing apples in 1943 as reported by 136 growers with 6,114 acres of 
bearing trees. The table of index numbers of production, prices, and income by 
J. 1. Falconer is brought down through August 1944. 

The Agricultural Situation, [November 1944] (U. S. Dept. Agr., Bur. Agr. 
Econ., Agr. Situation, 28 (1944), No. 11, pp. 31, Ulus. 3). —This annual outlook 
issue includes brief summaries on different economic conditions and commodities 
prepared by staff members of the Bureau of Agricultural Economics, and is based 
diiefly upon the materials used at the Twenty-second Annual Outlook Conference 
held in‘Washington, November 13-18, 1944. 

1945 Agricultural outlook charts (U. S. Dept. Agr., Bur. Agr. Econ., 1944, 
pp. 100-\-, Ulus. 103). —“The charts in this book have been selected as those most 
likely to be of use to extension workers in presenting the basic facts regarding 
tlie major crop and livestock industries and the food situation. They are intended 
as a supplement to the mimeographed reports on the farm outlook for 1945.” 

The impact of the war on the financial structure of agriculture, A. S. Tostlebe, 
D. C. Horton, R. J. Burrough.s, H. C, Larsen, L. A. Jones, A. R. Johnson, et al. 
(U. S. Dept, Agr., Bur. Agr. Econ., 1944, pp. 197+, ilhus. 35). —Part 1, Qianges in 
the Financial Structure of Agriculture, 1940-44, discusses the balance sheet, the 
income statement, and the clianges in the real estate, non-real estate physical inven¬ 
tories, intangibles, farrn real estate and non-real estate debt, proprietary equities, 
and economic forces of World War II compared with World War 1. Part 2, 
Financial Structure of Agriculture in the Post-war Period, discusses the immediate 
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and later post-war developments affecting the financial structure. 

Farmers in the war {Washington: [U. S.] Off, Price Admin., 1944, pp, 76+, 
Ulus, dJ).—-Tables and charts compare the prices of commodities sold and purchased 
by farmers during Wars I and II, prices of farm products and industrial goods, farm 
operating income, savings, farm prices after War I, and similar material. 

Useful records for family farms, S. W. Menuttm (U. S\ Dept. Agr,, Farmers' 
Bui, 1962 {1944), pp. 2P+).—Why records should be kept and the kinds of records 
needed are described. Records of property or inventory; receipts and expenses; 
production, performance, and incidental matters; household accounts; and the sum¬ 
marization of results and depreciation details are discussed. This supersedes 
Farmers' Bulletins 511, 572, and 1182 (E. S. R., 28, p. 191; 30, p. 793 ; 44, p. 593). 

Relation of total income on farms to price index, F. B. Headley and M. L. 
Hartley {Fartn Mangt. Bui. [Nevada Sta.], 5 {1944), No. 1, pp. 7-f, Ulus. 3 ).— 
The abstract (E. S. R., 91, p. 758) should read as follows: “The following relations, 
indicated by regression equations, were found for the period 1929-43 between (A) 
gross farm income of four cooperating Nevada farmers with the Nevada farm 
price index, y= —29.4 + 1.02;r; (B) U. S. D. A. Bureau of Agricultural Economics 
gross farm income for Nevada with the Nevada farm price index, y~ —^27.7 + 

I. 07.!r and (C) U. S. gross farm income index with the U. S. farm price index, 
yr= —34.5 + 1.294r.” 

Getting started in farming, M. R. Cooper {U. S. Dept. Agr., Farmers' Bui. 
1961 {1944), pp. 33-i-, Ulus. 16). —A bulletin for persons knowing little or nothing 
about farming and those with farming experience but desirous of changing location. 
It gives information to assist in selecting a location, selecting a farm, and getting 
started in farming. It supersedes Farmers' Bulletin 1088 (E. S. R., 43, p. 291). 

The Cumberland Plateau in Tennessee, F. N. Masters and C. E. Allred 
{Tennessee Sta. Bui. 192 {1944), pp. 32, Ulus. 17). —This bulletin, planned for 
prospective settlers, includes information as to physical features, soils, climate, 
industries, transportation, markets, taxes, credit facilities, agriculture, population, 
etc. A list of 55 literature citations is included. 

Labor, materials, and cost of clearing land on Cumberland Plateau, H. J. 
Bonser, C. E. Allred, and C. C. Man'Fle {Tennessee Sia., Agr. Eton, and Rural 
Sociol. Dept. Monog. 177 {1944), pp. 39-\-, Ulus. 31). —Information from 97 tracts 
handled in different ways showed the following averages on an acre basis : Estimated 
value of products, $36.81; cost of clearing, $24.41; and labor requirements to the 
stump stage, 123.1 hr. plus 2.6 mule hours. The average hours required for different 
operations were: Girdling, 11; felling, 47.2; brush removal, 48.9; destroying tops, 
16.6; pulling stumps, 40.9; and destroying stumps, 9.0. 

Former use of land now in Douglas Reservoir, H. J. Bonser {Tennessee Sta., 
Agr. Econ. and Rural Sociol. Dept. Monog. 176 {1944), pp. 39-\-, Ulus. 11). —Using 
A. A. A. compliance records for 421 farms embracing 92 percent of the lands lying 
wholly or partially in the reservoir, the 1939 use of lands below pool level and the 
land remaining of tracts directly affected are described. 

Combinations of enterprises on plantations in the lower Arkansas River Delta, 

J. W. White. (Coop. U. S. D. A.). {Arkansas Sta. Bui. 449 {1944), pp. 75, 
Ulus. 5).—The study is based on a survey made in 1930 of 38 plantations, a follow-tip 
survey in 1941 of 20 of the same plantations, and data on crop and livestock enter¬ 
prises for a random sample of 443 Delta farms in Jefferson County obtained by the 
A. A. A. and the Arkansas Agricultural Extension Service. The changes in the 
enterprises from 1929 to 1940, the production requirements, yields, prices, etc., are 
discussed. Using the findings as to production requirements, yields, costs, prices, 
etc., budgets of estimated costs, monthly labor requirements, and returns to operators 
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and sharecroppers are set up for an approximate 1,125-acre plantation with approxi¬ 
mately 794 acres of cropland, 221 acres of woodland pasture, 68 acres of wasteland, 
and 41 acres of farmstead, roads, and ditches. The budgets cover three types of 
organization built around cotton as the principal source of income (285 acres) and 
the following supplemexitary sources: (1) Production of feeder calves and feed 
crops, (2) soybeans and feed crops, and (3) soybeans, feed crops, and sufficient beef 
cattle to utilize noncrop lands and pastures. The returns are computed on the 
basis of assumed relative prices and 1942 prices. 

From 1929 to 1940 the cotton acreage per 100 acres of cropland was reduced 
approximately 50 percent. The chief increases in other crops were: Lespedeza 12 
acres, and corn and small grains 6.5 acres, per 100 acres of cropland. Work stock 
decreased slightly and all other livestock, especially beef cattle, increased. With 
assumed relative prices the estimated net returns per family for operator and per 
sharecropper were: With feeder calves and feed crops, —$2,593 and $244; soybeans 
and feed crops, $1,932 and $230; and soybeans, feed crops, and beef cattle to utilize 
pastures, $1,617 and $234. 

Returns from poultry farming in Massachusetts in 1943, C. R. Creek. (Coop. 
U. S. D. A.). {Massachusetts Sta., 1944, FM-17, pp. 27+, illus. 4). —Analysis is 
made of 24 poultry account books distributed by the Extension Service including 
analysis of farm business and analysis by size and type of business. Flock mainte¬ 
nance is discussed and comparison made of the farm returns, 1939-43. 

How some poultrymen made a profit in 1943, C. R. Creek {Massachusetts 
Sta., 1944, FM~18, pp. 14). —The operations, expenses, returns, etc., of several farms 
are described. 

Efficiency as applied to cotton ginning business, W. E. Paulson ‘{Texas 
Sta. Bui. 654 {1944), pp. 39, illus. 11). —Efficiency as discussed in this bulletin is 
confined to the ginning business in Texas. Cost as a measure of efficiency; stand¬ 
ards of ginning business—gin income, cost of ginning, and volume of business (E. 
S. R., 87, p. 132) ; the profit experiences of different groups of gins; the standard 
costs of 1927-28 and 1937-38; profit as an index of business efficiency; size of 
crop, number of gins, and returns on investment; variations in ginning costs from 
standard costs; volume of ginning and efficient use of capital, etc., are discussed. 
Charts show the effect of volumes of ginnings greater and less than standard volume; 
relation between fixed and variable cost per bale and total cost to volume of gin¬ 
ning; relations among size of crop, number of operating gins, and average profit on 
gin investment; relations among volume of ginning, gin income per bale, and number 
of years required to finance a plant from profits; relation of volume ginned to cost 
per bale as influenced by cost efficiencies; influence of volume of ginning on in¬ 
vestment, capital requirement, and profits per bale; and relation of cost per bale 
and returns on gin investment to cost of ginning, gin income, and volume of 
ginning. Equations for estimating total standard costs and items of costs for 
different areas of the State are given in the appendixes. 

Marketing South Carolina sweetpotatoes, W. T. Ferrier {South Carolina 
Sta. Bui. 352 {1944), pp. 30, illus. 2). —Information is assembled from Federal, 
State, and private sources, from questionnaires on consumers’ preferences, market¬ 
ing practices, and problems circulated by the Southeastern Chain Store Council and 
the author; and on production and marketing practices through interviews with 
growers, former members of the South Carolina Sweetpotato Growers Association, 
the Extension Service, and the experiment station staff. The production possibilities 
for food, feed, and industrial uses, the varieties and supply areas, factors affecting 
production and marketability, consumers’ preferences, and methods of improving 
marketability are discussed. 

Peach marketing practices in Hie Nashville-Highland district of Arkansas in 
1940, J. W. White and O. T. Osgood {Arkansas Sta. Bui. 452 {1944), pp. 32, 
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illiis. 3). —Data for the 1940 season on production, yields, grades, market defects 
and their causes, preparation for market, sales, marketing methods and practices, 
truck transportation, and factors associated with prices, collected from 63 farms 
and regarding 100 truckloads of peaches, are analyzed and discussed. 

Butterfat differentials used in paying producers for market milk, L. Spencer 
and S. Johnson. (Cornell Univ.). (Amer, Milk Rev,, 6 (1944), No. 10, pp. 
302-308). —The differentials used in various large markets of the United States 
are discussed. 

An inventory of farmers* cooperatives operating in Pennsylvania in 1943 , 

J. K. Stern (Pennsylvania Sta., Jour. Ser. Paper 1254 (1944), pp. 41+, Ulus. 21). — 
The early history and development of cooperatives in tlie State, the cooperatives 
for marketing different kinds of commodities, purchasing cooperatives, and the 
Pennsylvania Association of Cooperative Organizations are described with data 
as to the location, business, etc. 

Cooperative purchasing of seed in relation to crop production, T. E. Hall 

(U. S. Dept. Ag*r., Farm Credit Admin., Misc. Rpt. 74 (1944), pp. 36+, Ulus. 13 ).— 
The development, present status, and operations of local and regional cooperatives 
for the purchase of seed are discussed. 

Delivery conservation practices of cooperative oil associations affiliated with 
the Farmers Union Central Exchange, J. W. Mather ([/. S. Dept. Agr., Farm 
Credit Admin., Misc. Rpt. 77 (1944), pp. 39+, Ulus. 3). —A study was made in the 
summer of 1943 of 21 representative local cooperative oil associations, located in 
5 States and associated with the Farmers Union Central Exchange, St. Paul, 
Minn., by personal visits and mail. The performance records of trucks and the 
factors affecting delivery conservation and efficiency are analyzed, and the aids 
in developing delivery efficiency are discussed. Suggested delivery efficiency record 
forms are included. 

Delivery records (31 trucks) showed the gallons delivered per mile driven 
ranged from 5.9 to 20.6. Operating costs (6 trucks) averaged 0.5 ct. per gallon 
and 5 ct. per mile. Total delivery costs ranged from 1 to 1.5 ct. per gallon and 
12 to 15 ct. per mile. Records for a limited number of tank trucks showed a 
25 percent improvement during the war in terms of gallons delivered per mile 
driven, the increase being as high as 50 percent in two cases. Trucks with over 
600-gal. tanks delivered about 12.5 percent more gasoline per mile than those with 
600-gal. tanks. Redistribution of barrels to farmers, increase of time on “on 
order’* deliveries, standing orders, larger deliveries, lengthening intervals between 
regular deliveries on scheduled routes, discontinuance of special deliveries, solici¬ 
tation of business, and collections with the trucks were methods found important 
in increasing delivery efficiency. 

Foreign Agriculture, [December 1944] (U. S. Dept. Agr., Foreign Agr., 8 
(1944), No. 12, pp. 269-284). —An article, Niew Zealand’s Agricultural-Marketing 
Policies, by M. Wright (pp. 270-281), describes the farm resources, production, 
markets, the activities of export-control boards, the Empire relations and agri¬ 
cultural policy, guaranteed prices, internal marketing control of different products, 
the bulk-purchase agreements, and considerations affecting future policy. The 
United Kingdom Wartime Policy and Post-war Program for Milk is described 
by D. D. Jones (pp. 282-284). 

International trade increases demand for farm products (U. S. Dept. Agr., 
1944, AIS-1, pp. 16, Ulus. 10). —A popular discussion of the need of imports, effect 
of foreign trade on living level, effect of depression and self-sufficiency on inter¬ 
national trade, how farmers gain from export of industrial products, lend-lease, 
effects of tariffs, trade agreements, and post-war planning for world trade and 
peace. 
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Crops and Markets, [July and October 1944] (£/. S. Dept. Agr., Crops and 
Markets, 21 (1944), Nos. 2, pp. 113-156, Ulus. 2; 4, pp. 157-192, Ulus. 2). —Included in 
both publications are tables and charts of the usual types on yields and production 
of different crops, stock of grains on farms, farm employment and wage rates, 
hog-corn ratios, prices received and paid by farmers, and market reports for 
cotton, dairy and poultry products, feed, grains, livestock, and livestock products. 
No. 4 also includes data on sales and use of fertilizers for cotton and on egg, 
wool, and milk production. 

Farm production, farm disposition, and value of hay, 1909-41, by States, 

C. G. Carpenter et al. (U. S. Dept. Agr., Bur. Agr. Econ., Crop Rptg. Bd., 1944, 
September, pp. Ulus. 1). —Tables show by year for the United States and the 
several States the production of tame and wild hay, the disposition, the season 
average price per ton, and the value of production and sales. 

Cotton acreage, yield, and production, 1942 and 1943, by counties (U. S. 
Dept. Agr., Bur. Agr. Econ., Crop Rptg. Bd., 1944, pp. 29+). 

Use of machinery and horses on Maine farms keeping dairy cows, G. F. Dow 
(Maine Sta. Bui. 429 (1944), pp. 41-29+, Ulus. 3). —The greater part of the data 
was obtained in a study of about 500 farms in five general dairying areas of the 
State in the summer of 1943. Other information was drawn from previous studies 
and the 1940 Census. The number of farms having different kinds of equipment, 
the age of the equipment, and the needs for new equipment; the use and costs of 
operating automobiles, trucks, tractors, and of keeping and using horses; the use 
of electricity; the investment in machinery; the comparative efficiency of different 
kinds of tractive power; the methods of handling hay; and the effects of use of 
milking machines, barn equipment, etc., on costs and labor requirements are analyzed 
and discussed. 

Maryland farm statistics, C, E. Burkhead, D. B. Wilson, and A. B. Hamilton. 
(Coop. U. S. D. A.). (Maryland Sta. Bui. X3 (1944), pp. 110+, Ulus. 7).— 
Statistics from the earliest dates available are included on acreages (or numbers), 
production, monthly prices, and value of different crops and kinds of livestock, real 
estate, incomes, wage rates, etc., and also on planting and harvesting seasons, and 
distribution of acreages of crops, livestock, and poultry by counties. 

RURAL SOCIOLOGY 

The urban status of rural migrants, H. W. Beers and C. Heflin. (Univ. 
Ky.). (Social Forces, 23 (1944), No. 1, pp. 32-37). —The authors found that rural 
migrants in Lexington, Ky., constitute large proportions of the population at eacli 
economic level, although their representation is greatest at the lowest level. With 
education and income somewhat below that of their urban-reared neighbors, they 
report general approval of their community and especially of its institutions. They 
report a decrease in some forms of social participation, they are completely con¬ 
vinced that high school education is important, and they appreciate the superior 
standards of living in Lexington compared with the rural districts from which they 
came. 

Virginia rural organization trends and needs, W. E. Garnett (Virginia Sta., 
Rural Social. Rpt. 30 (1944), pp. 13+, Ulus. 2). —This report of a committee ap¬ 
pointed to revise the program of the Virginia Farm Bureau is a synopsis of several 
research projects upon community trends and development. Included are suggestions 
for desirable voluntary rural organization activities and ^ discussion of unmet needs 
and how to meet them. 

Forward steps in Virginia rural health and medical care, W. E. Garnett 
(Virginia Sta., Rural Social. Rpt. 29 (1944), pp. 12+).—This is a report, with 
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recommendations, of the Sponsoring-Advisory Committee Meeting on the Virginia 
Rural Health and Medical Care Study, held at Lynchburg June 2-3, 1944, and of 
the executive committee held July 7. Background findings from other studies are 
presented in four appendixes. 

Prepayment medical-care plans for low-income farmers in Ohio, R. L. 

McNamara and A. R. Mangus. (Coop. U. S. D. A.). (Ohio Sta. Btd. 653 
(1944), pp. 29~\-, Ulus. 1). —In this study of prepayment medical care, planned in 
cooperation with the Farm Security Administration, it was found that under FSA 
plans females received a greater volume of physicians’ services than did males, 
that adults received more than young people and children, and that tenants received 
a larger share of physicians’ services than did owners. Persons of low economic 
status received more of sucli services than those more advantaged. Members of 
.small-sized households received more of such services than those who were members 
of larger-sized households. Persons with little schooling received more services 
than those more advanced, and medical service was greatest in the winter months 
and least in the summer. More than one-half of a physician’s contacts with patients 
were for treatment of respiratory and digestive disorders and diseases and conditions 
of the reproductive and urinary organs. Farm Security Administration plans were 
subject to a highly selective turn-over resulting in a situation wherein participants 
consist of a disproportionately large number of people requiring an extensive amount 
of medical care. FSA medical service met only a part of the total need for medical 
care. The volume of medical services received by participating families was in 
excess of that generally received by farm families, but still far below adequacy as 
defined by competent authorities. It is concluded that regardless of a proper distribu¬ 
tion of risks among participants, the low-income FSA families will be unable to 
pay the family costs of an adequate health insurance program. 

FOODS—HUMAN NUTRITION 

Estimation of food value by chemical methods of another series of edibles 
consumed in Bihar, K. Mitka and H. C. Mittka (Indian Jour. Med. Res., 30 
(1942), No. 2, pp. 299-307). —In continuation of investigations already reported 
(E. S. R., 87, p. 589), the results of analysis of a further series of 80 items are 
presented. Calcium, phosphorus, and proximate constituents are reported for 4 
grain foods; 6 flesh foods; 22 fruits; 44 vegetables, including leafy types, roots 
and tubers, and miscellaneous vegetables; and buffalo, goat, and cow’s milk, and 
buttermilk (buffalo). Hindi or local names, English names (where available), and 
Latin names are given. 

The determination by chemical methods of the food values of yet another 
batch of edibles, K. Mitra and H. C. Mittra (Indian Jour. Med. Res., 31 (1943), 
No. 1, pp. 41-45).—Data obtained in the present investigations are reported for 
proximate constituents and Ca and P contents of 50 foods utilized in India. These 
include 2 kinds of grain foods; 14 of flesh foods—including several kinds of turtle 
meat, prawn, crab, lobster, meat of narrow-snouted crocodile, fish roe, and venison; 
9 of fruits; 10 of leafy vegetables; 9 of root vegetables, and 6 of other vegetables. 
The foods are designated by Hindi or other local names, English names (where 
available), and Latin names. 

A note on the presence of calcium oxalate in the maya fruit, C. F. Asenjo, 
T. A. Goyco, and M. del C. Fernandez. (Puerto Rico Expt. Sta. et al.). (Jow. 
Amer. Pharm. Assoc., Set. Ed., 33 (1944), No. 10, pp. 344-345, Ulus, i).—The 
edible portion (pulp) of the maya fruit (Bromelia pmguin L.) was found upon 
microscopic examination to contain a large number of calcium oxalate crystals 
averaging about lOSp in length and 5p in cross section. Whole maya fruit, whole 
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pineapple, and the edible part of wild native (Puerto Rican) taro, all in the fresh 
state, averaged, respectively, 0.0838, 0.0089, and 0.1260 percent free and combined 
oxalic acid as CaC80i.H20. 

Nutritive value of soybeans, G. M. Kinsman. (Univ. Ill.). (Soybean Digest, 
4 (1944), No, 12, pp. 9-10,15 ).—A brief review, with bibliography of 27 references. 

Some problems in using soybeans as food, J. I. Simpson. (Univ. Ill.). 
(Soybean Digest, 4 {1944), No, 11, pp. 43-44 ).—^This is a brief discussion of the 
utilization of vegetable soybeans and soybean flours and meals in the diet. 

Nutritional value of bread containing soya flour and milk solids, R. S. Harris, 
M. Clark, and E. E. Lockhart (Arch. Biochem., 4 (1944), No. 2, pp. 243-247 ).— 
The eight breads prepared by a commercial bakery were kept constant with 
respect to the quantities of white flour, water, yeast, Arkady, salt, lard, sugar, 
and malt and were all enriched with vitamins and minerals at levels corresponding 
to existing flour standards. The skim milk solids content in the several breads 
varied from 0-6 percent and the full-fat soya flour content from 0-5 percent of 
the weight of the flour in the bread formula. To compare these breads with 
regard to the nutritive quality of their proteins, they were fed at a 10-percent 
protein (1.8-percent nitrogen) level to eight groups of rats receiving an otherwise 
similar complete diet. Weight gains of these animals (per 100 gm. of food 
or per gram nitrogen consumed) over an 8-weck period showed that the bread 
containing 3 percent soya flour and 3 percent skim milk solids produced the best 
growth, even superior to that of animals receiving breads made with 6 percent 
skim milk solids or 5 percent soya flour. A bread containing 2.3 percent skim 
milk solids and 3 percent of the soya flour was superior to a bread containing 
6 percent milk solids not fat. The superior values of blended proteins were also 
shown in the case of bread containing 1.5 percent skim milk solids and 2.5 percent 
soya flour as compared with one containing 4 percent skim milk solids or 3 percent 
soya flour. The bread containing neither soya flour nor skim milk solids showed 
the poorest growth of all. 

Some factors affecting the behavior of Cheddar cheese in cooking, 

C. Personius, E. Boardman, and A. R. Ausherman. (Wis. Expt. Sta.). (Food 
Res., 9 (1944), No. 4, pp. 304-311, Ulus. 1 ).—Experimentally produced Cheddar 
cheese, prepared from pasteurized milk, and other samples of known type and 
approximate age obtained on the retail market, were used in this study to determine 
the effects on cooking behavior of the cheese due to its composition and degree of 
ripening, and to the intensity and length of heat treatment and the reaction of the 
dispersing medium. Six lots studied over a 12-mo. period of ripening showed a 
progressive increase in the amount of the total protein that was soluble in acetate 
buffer solutions, pH 4.6, containing 1 percent and 5 percent NaCl. In four lots of 
normal fat content there was a progressive improvement in cooking quality over 
12 mo. of ripening. 

“This improvement was more rapid in a high-moisture cheese. In general, 
cheese ripened in hermetically sealed cans showed a more rapid improvement in 
cooking quality than part of the same curd ripened in a daisy. There was no 
direct correlation between the percentage of the total protein that was soluble and 
the observed cooking quality. However, the cooking quality improved and the 
amount of soluble protein increased with the length of the ripening period. Low- 
fat cheeses were conspicuously poor in cooking quality. Relatively high tempera¬ 
tures and long periods of heating tended to cause greater separation of fat from 
a cheese; matting, stringing, and toughening of the chee.se mass were also in¬ 
creased. 

“The acidity and the ion content of the liquid with which a cheese is combined 
apparently affect the blending qualities and the tendency of the mixture to mat or 
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string on heating. Between pH 5,2 and 5.6 the greatest tendency for matting and 
stringing was observed. At acidities between pH 4.0 and pH 4.7 to 5.0 the cheese 
V separated from the liquid with which it was combined as hard, curdlike particles, 
while within the range pH 5.8 to 8.0 appreciable dispersion was observed. It is 
possible that the calcium-removing property of the phosphates in the buffer 
solutions of pH 5.8 and above played a major part in increasing the dispersion 
of the cheese.** 

A microscopic study of the behavior of fats in cake batters, G. T. Carlin 
{Cereal Chem., 21 {1944), No. 3, pp. 189-199, Ulus. 6). —Batters of the pound Ciake 
and white layer cake type were used, being maintained at a temperature of 75® F., 
except as heated in baking. Microscopic observations (recorded by means of 
photomicrographs) were made on minute portions of the batter pressed out by a 
cover glass on a glass slide. The fat was colored with fat-soluble dyes to 
facilitate following its behavior prior to and during baking. Changes during 
baking were followed in batters cooked or baked on the slides by means of a 
specially devised heating stage. Batters thus baked were compared with similar 
batters removed from cake layers during the regular process of baking. At the 
point at which batters became baked the characteristic birefringence of the starch 
granules under polarized light disappeared. This loss of birefringence when a 
film of the batter was baked on the slide was confirmed with cakes baked in a 
normal manner. The observations indicated further that layer and pound cake 
batters are apparently suspensions of air bubbles in fat distributed in a medium of 
flour and liquid. 

“Little, if any, liquid appears to be emulsified in the fat. Soluble ingredients 
such as salt and sugar are dissolved by the water of the batter. The air spaces 
in layer and pound cake batters are invariably surrounded by fat. During baking, 
the fat quickly melts and releases its suspended air to the flour-water medium. 
Gas produced by baking powder finds its way into the air spaces already existing 
in the batter. . . . There is a movement of air spaces at all times during the 

baking process. This movement appears to follow a definite convection pattern 
until the end of the baking process is neared. At this stage the movement becomes 
violent and without direction. The use of monoglyceride emulsifying agents 
produces a finer dispersion of fat throughout the cake batter.” 

Effect of flavor on nutritive value of fats, R. K. Bout well, R. P. Gkyek, C. A. 
Elvehjem, and E. B. Hart. (Wis. Expt. Sta.). {Soc, Expt. Biol, and Med. 
Proc., 55 {1944), No. 3, pp. 153-155). —Experiments are reported refuting the 
claim of Deuel et al. (E. S. R., 89, p. 759) that the superiority of butterfat over 
corn oil or other vegetable fats in growth-promoting proj^erties for young rats 
receiving lactose as a sole carbohydrate is due to a greater food consumption 
because of the butter flavor diacetyl. 

Four groups of 12 weanling rats each were followed for 6 weeks on diets 
(fed ad libitum) in which lactose was the sole carbohydrate and the fat consisted 
of butterfat, corn oil, butterfat from which diacetyl had been removed chromato- 
graphically, and corn oil to which 0.0005 percent diacetyl had been added. The 
average gains on the four rations were 145, 110, 152, and 124 gm., respectively. 
The animals receiving corn oil were decidedly inferior in appearance to those 
receiving butterfat. Two control groups receiving dextrose as carbohydrate, with 
butterfat and corn oil as fats, grew at approximately the same rate, gaining 186 
and 183 gm., respectively, and were of normal appearance at the end of the 
experiment. 

Experiments on garlic and onion extracts, W. V. Cruess. (Univ. Calif.). 
{Fruit Prod. Jour, emd Amer, Food Mfr., 23 {1944), No. 10, pp. 305, 313). —This 
brief report, based on preliminary tests, suggests that for commercial trial the 
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garlic extract be made by treating 100 parts of ground garlic with 120 parts of 
100-grain vinegar, 25 parts of salt, and 180 parts of water (all measurements by 
weight), allowing the mix to stand overnight, then pressing, straining, and bottling. 
Extraction with brine or by treatment with water, salt, and Pcctinol yielded 
products which darkened rapidly. Onion extracts were also prepared, but these 
were not considered so desirable as onion powder prepared by hammer milling 
and sieving the dehydrated onions. 

Microbiological problems in the preservation of meats, L. B. Jensen 
{Batt. Rev,, 8 (1944), No. 3, pp. 161-188). —This review, with 117 reference cita¬ 
tions, discusses: (1) Action of certain bacteria on myohemoglobin and nitric-oxide 
derivatives formed in cured meats, (2) ante-mortem and post-mortem changes of 
tissues of food animals, (3) action of micro-organisms on fats, (4) effect of 
nitrates and nitrites on bacteria in cured meats, (5) action of NaCl on bacteria, 
and (6) some recent developments in meat technology. 

Curing important to southern lockers, D. E. Brady. (N. C. State Col.)- 
(Quick Frozen Foods, 6 (1944), Nos. 12, p. 53, Ulus. 3; 13, p. 57, Ulus. 1). —A 
meat-curing service is recommended for. operation along with meat-freezing service 
by southern locker plants, in order that the meat supply of southern farmers may 
be extended and varied, with assurance against curing loss. 

Meat dehydration: A report of research work for its commercial development 
(U. S. Dept. Agr. Cir. 706 (1944), pp. 46-\~, Ulus. 7). —On the basis of boned, 
trimmed, fresh meat, dehydration is estimated to save approximately 60-70 percent 
in weight. Reduction in volume, when the dehydrated product is properly com¬ 
pressed, is from 65 to 73 percent, approximately. 

Of the various processes studied, the vacuum rotary seemed likely to have 
the most advantages. It involves rotary agitation of the meat in a steam-jacketed 
cylinder under reduced pressure. Meat processed by this method had good 
rehydration capacity, thiamine retention, palatability, and keeping quality, and had 
other desirable characteristics. The vacuum rotary process, moveover, is simple, 
combining both precooking and drying in one machine. Some of the other seven 
processes examined were superior, however, with respect to rate of drying, con¬ 
tinuity of operation, palatability of freshly dehydrated product, or in other points. 
Control over processing temperatures and of air oxidation was found to be im¬ 
portant to successful dehydration. Dehydrated raw meat, as removed from the 
drier, appeared to be generally a better product than dehydrated cooked meat 
but presented a problem in keeping quality requiring further study. High stability 
in dehydrated meat (resistance to the development of rancidity) was found to 
be associated with high palatability. Tests for oxidation and rancidity showed 
the importance of using, for dehydration, fresh meat that had not been aged. 
Meat may be fully acceptable for table use and yet be unsuitable for dehydration 
because of previous action by enzymes or exposure to air oxidation. The use of 
small quantities of gum guaiac as an antioxidant improved the keeping quality of 
dehydrated meat. Conditions of processing, packaging, and storing that reduce 
exposure to air helped in obtaining good keeping quality. 

Metal cans were found the best containers for dehydrated meats and kept 
them in satisfactory condition for long periods. Besides affording good protection 
against rough handling and contamination, such containers exclude air and other¬ 
wise preserve the palatability of the meat better than others, especially at non- 
refrigerating temperatures. The most satisfactory substitute for cans was the 
envelope-type, lead-foil bag. Some paper and other nonmetallic containers, fairly 
satisfactory under favorable storage conditions, failed when exposed to high 
humidity and frequent temperature changes. Dehydrated meats canned by the 
vacuum-pack process retained their palatability slightly better than those canned 
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in an atmosphere of nitrogen. Nitrogen-pack products were slightly better than 
air-pack meat. Low storage temperatures aided in retaining palatability of canned 
dehydrated meats. 

Dehydration of meat scrapples, B. C. Carl, B. M. Watis, and A. F. Morgan. 
(Univ. Calif.). {Food Res., 9 {1944), No. 4, pp. 319-327). —A scrapple that de¬ 
hydrated successfully and that did not turn rancid readily was made from ground 
lean pork 1 lb., water 1 cup, polenta-grind corn meal ^ cup, salt 1 teaspoon, and 
pepper % teaspoon. In developing this formula it was found (1) that the fat 
content of the fresh pork used should not be over 20 percent, preferably 12 to" 18 
percent, corresponding to a fat content in the dehydrated scrapple of about 30 per¬ 
cent; (2) that the amount of water used should be the minimum to hydrate the 
corn meal; (3) that the corn meal should be coarse enough to allow adequate re¬ 
hydration of the scrapple but not so coarse as to cause excessive tenderness; and 
(4) that only salt and pepper should be used as seasoning, since other seasonings 
sometimes imparted undesirable flavor. In making the scrapple the water was 
added to the cooked meat and brought to a boil and the corn meal and seasoning 
were added gradually with stirring. When the scrapple began to thicken it was 
placed in a double boiler, steamed for 30 min., and then moulded. Slices about 
3/16-in. thick were spread on trays and dehydrated at 155® F. for 5-6 hr. 

“Scrapple may be eaten in the dehydrated form or reconstituted into patties, 
meat loaf, or creamed preparations. It can be compressed to about 60 percent of 
its original volume to save storage and shipping space. When compressed it con¬ 
tains about 5 calories per cubic centimeter and has a density of about 1 gm. per cubic 
centimeter. An average scrapple had a moisture content of 4 percent, a protein 
content of 37 percent, and a fat content of 28 percent. Palatability tests showed 
that dehydrated scrapple is much preferred to dehydrated ground pork, either raw 
or steamed. Other cereals, particularly barley, cracked wheat, and chipped rye, 
may be substituted for part of the corn meal to improve the flavor. Other meats 
may also be substituted for pork, beef being particularly successful.” 

Observations on dehydraters, E. Balog and W. V. Cruess. (Univ. Calif.). 
{Fruit Prod. Jour, and Amer. Food Mfr., 23 {1944), No. 11, pp. 329-331, 346 ).— 
Data obtained on the moisture content of carrots, potatoes, and cabbage taken from 
different locations throughout commercially operated tunnel dehydrators showed 
that moisture evaporated very rapidly from the fresh product in the early stages, 
but that the final stages of drying were slow. Since the moist product in the 
initial stages of drying can withstand higher temperatures than the product at the 
final stages, it is suggested that the drying be started with high temperature and 
high air velocity and that the partially dried product be placed in a second tunnel 
or other drier to be finished in air at lower temperature and velocity than in the 
primary tunnel. It is also suggested that trays of the partially dried product be 
doubled up or trebled up in some cases so that one secondary tunnel may serve two 
or three primary tunnels. 

Some factors influencing quality of dehydrated, canned, and frozen green 
beans, D. C. Alderman and B. Newcombe. (Mich. Expt. Sta.). {Fruit Prod. 
Jour, and Amer. Food Mfr., 23 {1944), No. 12, pp, 365-368, Ulus. 3). —“Green beans 
of the Stringless Greenpod variety were cut crosswise in pieces 1^4 in. and ^ in. 
long, lengthwise in fourths, and processed by dehydration, canning, and freezing. 
After processing, they were divided into four lots. The first was reconstituted and 
tested for palatability and quality immediately, and the other three lots were stored 
and tested after 1, 3, and 6 months’ time. The judges scored the product as to 
desirability of color, consistency, flavor, and rehydration, by indicating whether each 
of these quality factors was very good, good, fair, or poor. The experiment, which 
was replicated four times, was set up on a split plot design and data reduced by 
applying analysis of variance. 
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“The results obtained from this exi)eriment show clearly that dehydrated shredded 
green beans are not only superior to canned beans, but equal to those frozen. Here, 
then, may be found another market for green beans. The dehydrated shredded beans 
were significantly superior to the dehydrated beans cut crosswise. The inability of 
these long>cut and short-cut beans to rehydrate was largely responsible for their 
poor quality scores. 

“The ratings accorded color and flavor of the canned beans were inferior to 
those of the dried shreds and frozen beans. All of the beans, dehydrated, canned, 
and frozen, decreased significantly in quality after 6 months’ storage.” 

Some factors affecting the variability of dehydrated carrots, L. K. Mann 
and E. Weier. (Univ. Calif.). {Fruit Prod. JoUr. and Amer. Food Mfr., 23 
{1944), No. 10, pp. 309-311, 317, Ulus. 1). —Variations in the amount and distribu¬ 
tion of starch and carotene in the raw carrot and changes occurring in these 
constituents during dehydration were followed in histological studies of carrot 
sections. Starch, present as individual grains, was not uniformly distributed in the 
root, but when present was most often to be found near the boundary between the 
central core and the outer portion. When the raw carrot was blanched preliminary 
to dehydration the starch was gelatinized. If the carrot dice were heated to blanch¬ 
ing temperature of 170° F. or higher within 30-60 sec. the gelatinized starch 
appeared as an amorphous mass within the cells. If the carrot dice were heated 
more slowly to the same blanching temperature, the starch swelled and gelatinized 
and then became converted to dextrin. In carrot dice dehydrated without blanching, 
the starch remained in the form of grains if the drying temperature was kept below 
120 ° until about half of the moisture was lost. 

Carotene distribution in the raw carrot was exceedingly variable. Because of 
this variability in distribution the external color of the carrot was not a good 
index of carotene content of the whole carrot, at least when small differences were 
concerned. Moreover, the color of the carrot was found to be modified by the 
presence of air in the tissue. Carotene in the dehydrated tissue often appeared in 
small yellow droplets of carotene in oil; occasionally the pigment remained in 
crystallike bodies after dehydration; and in some cases there was evidence of 
carotene breakdown. 

Effect of syrup treatment on compressing of dehydrated carrots and cabbage, 

B. J. Cytron, E. Balog, and W. V. Cruess. (Univ. Calif.). {Fruit Prod. Jour, 
and Amer. Food Mfr., 23 {1944), No. 11, pp. 338-339). —“The compressibility of 
dehydrated carrots at relatively low temperatures (100°-120° F). and adhesion of 
the compressed products were greatly improved by dipping blanched carrots in 50° 
Brix dextrose solution and blanched cabbage in 30° Brix dextrose solution before 
dehydration. The dried products* were not too sweet in flavor. Yield was increased. 
Keeping quality is under study and will be reported later.” • 

Sulphite retards deterioration of dehydrated cabbage shreds, G. Mackinney 
and L. B. Howard. (Univ. Calif, and U. S. D. A.). {Food Indus., 16 {1944), 
No. 5, pp. 75-76, 126-129, Ulus. 1). —This report, based on information from 
laboratory tests, pilot-plant data, and industrial tests, discusses the adjustments 
necessary in individual plant operations to solve the problem of producing sulfited 
dehydrated cabbage under Army contract. Recent Quartermaster Corps specifica¬ 
tions for dehydrated cabbage include a requirement for sulfiting, prior to dehydra¬ 
tion, with limits of 750 to 1,500 p. p. m. of sulfur dioxide in the finished product. 

Variety, place of production, and stage of maturity as factors in determining 
suitability for dehydration in white potatoes, J. S. Caldwell, C. W. Culpepper, 
and F. J. Stevenson. (U. S. D. A.). {Camner, 99 {1944), Nos. 1, pp. 26-34; 
2, pp. 16, 18, 24-30). —This study, carried out with early-crop potatoes from the 
more important southern potato-producing districts, is in extension of earlier 
work using potatoes from the more important northern potato-ptoducing districts 
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(E. S. R., 90, p. ,272). The material employed was supplied by cooperators 
in the National Potato Breeding Project in Texas, Florida, Louisiana, South 
Carolina, Virginia, Califomia, Maryland, and New Jersey. There were 34 lots 
of material, 27 dug at commercial-harvest stage when tfie vines were still green, 
and 7 dug 10 days to 2 weeks later when the vines had become dead and dry. 
As the lots of potatoes were dug they were slapped by express or truck to 
Beltsville, Md., where they were dehydrated within 2 to 3 days of receipt by 
methods employed in the earlier study. Dry yield, as percentage of prepared 
strips placed in the dehydrator, varied from 15.1-25.3 percent, with the majority 
of the samples falling within the range of 17-20 percent and with the delayed- 
harvest potatoes showing larger dry yields than the physiologically immature, 
commercial-harvest samples. The tendency to dark discoloration during prepara¬ 
tion for drying was most pronounced and difficult to control in the immature 
potatoes; imperfect control was attained by dipping the potatoes in salt solution 
prior to blanching, but dipping into a dilute sulfur dioxide solution very satis¬ 
factorily prevented the darkening. The distinct yellowing observed in all lots 
within 30-60 min. after being placed in the dehydrator was attributed to the 
presence of carotene in the potatoes. 

When cooked and prepared as riccd potato, none of the samples was of the 
highest quality; 13 ranked good to very good, the remaining 21 from very good 
through fair or acceptable to poor. The final quality grade of the samples was 
directly dependent upon the degree of maturity as indicated by the specific‘gravity. 
On the whole, the dehydrated products made from early-crop potatoes (from the 
southern region) ranked significantly lower in quality and general desirability than 
those from the late-crop potatoes (northern grown). This result is considered 
as due in part to the commercial custom of harvesting the early potatoes when 
the plants are still green and in part, possibly, to imperfect adaptation of the 
varieties. It is stressed that only fully mature potatoes should be used for 
dehydration. 

A note on the blanching of potatoes, W. V. Cruess. (Univ, Calif.). {Fruit 
Prod. Jour, and Amer. Food Mfr., 23 {1944), No. 9, p. 260). —This note, concerned 
with the intent of a previous communication (E. S. R., 91, p. 4S0), points out that 
a slightly positive peroxidase test in dehydrated potatoes appears to have no great 
significance as to keeping quality provided the potatoes have been steam blanched 
sufficiently to cook them through without mushiness and to destroy most of the 
peroxidase reaction. Steam blanching is recommended in preference to water 
blanching. 

Cooking dehydrated vegetables {U. S. Dept. Agr., Bur. Human Nutr. and 
Home Econ., 1944, AIS-8, pp. 20). —General directions for cooking so as to pre 
serve the maximum of food value and flavor are presented, together with specific 
directions and recipes for cooking dehydrated potatoes, sweetpotatoes, carrots, 
beets, corn, peas, snap beans, spinach, broccoli, cabbage, cauliflower, onions, and 
mushrooms. 

Wartime vegetable salting, F. W. Fabian. [Mich. Expt. Sta.]. {Food Indus., 
16 {1944), No. 5, pp. 72-74, 135, Ulus. 1). —The process is described in detail with 
respect to both dry salting and brine methods. It is pointed out that vegetables 
should be blanched for salting, since the flavor of the final product is better than 
if unblanched vegetables are used. Vegetables should be stored in clean barrels, 
crocks, or tanks, and if wooden vessels are used they should be paraffined on the 
inside. Paraffined barrels completely filled are most satisfactory for commercial 
storage. All vegetables, whether salted dry or wet, ultimately should be covered 
with brine. Vegetables salted in open containers should be weighted to effect 
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complete immersion. The tops of such containers should be covered with about 
1 in. of paraffin to prevent scum formation and evaporation. The dry method of 
salting is particularly applicable to leafy vegetables which contain sufficient juice 
to cover them. Cucumbers, peppers, and tomatoes, because of their tough skins 
and soft interiors tend to collapse if dry salted and should be preserved in brines; 
cauliflower and onions, because of their lack of juice, should, also be brine salted. 
High dry-salt concentrations are used for vegetables in which no fermentation is 
desired, as with corn, peas, and green linta beans, for example. Salt exerts a 
selective action on bacteria. In concentrations of 2.5 to 5 percent, rapid fermenta¬ 
tion is generally permitted; higher concentrations, up to 15 percent, decrease the 
rate of fermentation. A concentration of salt greater than 20 percent is required 
to prevent spoilage. 

Salting Early June and Alaskan peas, C. K. Wadsworth and F. W. Fabian. 
(Mich. Expt. Sta.). (Fruit Prod. Jour, and Amer. Food Mfr., 23 (1944), No. 10, 
pp. 298-301, 216). —Previous work having shown that high salt concentmtions must 
be used with brined peas (E. S. R., 89, p. 609), the tests here described were 
conducted with brine concentrations (calculated) of from 15 to 25 percent. At 
these concentrations, whether dry salt or brine was used, the bacterial counts were 
low and there was very little acid production. In dry salting- it was necessary to 
distribute the salt thoroughly and evenly among the peas to prevent spoilage. It 
was also found necessary to supplement the dry salt with enough brine of the same 
concentration to cover the peas, since the dry salted peas did not produce enough 
brine to cover more than 80 percent of them and those left uncovered turned white 
and were useless. The salt penetrated the peas very quickly, 60 percent of it 
being taken up within 20-25 min. Conversely, the brined peas gave up their salt 
quickly, from 53 to 56 percent of that withdrawn in 150 min. of soaking being 
removed within 5 min. after placing the peas in cold water. Unblanched peas were 
tougher and had poorer color and flavor than blanched peas. Increasing the salt 
concentration increased the toughness of the peas, so that not over 20 percent 
salt was found desirable; at least 18 percent was necessary, however, to prevent 
spoilage. Analysis of the raw, blanched, and brined peas indicated that practically 
all of the ascorbic acid in the peas was lost during salting, but that carotene losses 
were relatively small; in some instances practically none of the carotene was lost, 
while in others as high as one-third of the original carotene content disappeared. 

The utilization of green tomatoes, F. W. Fabian and C. K. Wadsworth. 
(Mich. Expt. Sta.). (Fruit Prod. Jour, and Amer. Food Mfr., 23 (1944), No. 12, 
pp. 361-362, 368). —It is suggested that green tomatoes be salted or pickled in place 
of cucumbers in seasons when early frosts kill the cucumbers. Even several hard 
frosts that kill both the cucumber and tomato vines and injure the cucumbers often 
leave the green tomatoes uninjured. Sucessful experience in salting and pickling 
the green tomatoes and using them in green tomato relish is noted. Juices expressed 
from tomatoes at various stages of ripeness were analyzed for citric acid and 
ascorbic acid. The green tomato juice was unpalatable, but juices from the partially 
ripe fruits were acceptable. 

The explosion vs. usual method of peeling vegetables and fruit, H. D. Brown 
and C. Murnane. (Ohio State Univ.). (Amer. Soc. Hort. Sci. Proc., 44 (1944), 
pp. 190-192, ilhts. 1). —The method developed involved subjecting fruits and vege¬ 
tables placed in a retort with pressure and temperature controls to a temperature of 
from 212®~250® F. and a pressure of 0-15 lb., depending upon the product being 
peeled, and then drawing a vacuum of from 25-27 in. by shutting off the steam and 
rapidly forcing cold water into the top of the retort. Peppers, potatoes, sweet- 
potatoes, peaches, and apples were successfully peeled and lima beans freed of their 
pods by this method. Holding the temperature at 240® for 2 min., before the vacuum 
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was created, effectively inactivated enzymes, so that the beans thus shelled were 
ready for quick freezing. Peeling losses for potatoes of several varieties peeled by 
the explosion method amounted to 7.6-12.8 percent as compared with 11.9-22.7 per¬ 
cent by the abrasion method. Losses for Stayman Winesap apples peeled by 
explosion and with a hand-operated peeling machine were 3.8 and 16.6 percent, 
respectively. The explosion method was particularly effective in removing skins 
from potato eyes, and apples cored by explosion needed no further trimming, 
especially if the skin was cut at the stem and blossom ends before explosion. 

All patent rights for this process have been assigned to the Ohio State University 
Research Foundation. 

Explosion method peels vegetables and fruit, H. D. Brown. (Ohio State 
Univ.). {Quick Frozen Foods, 6 (1944), No. 12, p. 30, Ulus, i).—Essentially 
noted above. 

Commercial freezing of foods, J. G. Woodroof. (Ga. Expt. Sta.). (South. 
Calmer and Packer, 5 (1944), No. 10, pp. 6-8, 20-21, Ulus. 2). —This general survey 
of the processes and problems involved in the freezing of fruits and vegetables 
(including sweetpotatces in particular) is based on Georgia Experiment Station 
Bulletin 233 (E. S. R., 91, p. 769). 

Notes on frozen pack fruit syrups and concentrates, W. V. Cruess. (Univ. 
Calif.). (Conner, 99 (1944), No. 19, pp. 14-15; also in Fruit Prod. Jour, and Amer. 
Food Mfr., 24 (1944), No. 2, pp. 36, 61). —A brief review of early and recent 
experiments at the California Station indicates that fruit sirups made by addition 
of sugar to the juice, to about 50° Brix, keep very well in frozen storage at 0° F. 
Fruit concentrates made by freezing concentration or vacuum concentration likewise 
remain practically unaltered in flavor, color, and aroma for long periods at 0°. The 
frozen products are recommended for the preparation of chilled beverages and the 
red concentrates in particular for use as bases for punches. 

Freezing provides an answer to sweet potato problem, J. G. Woodroof and 
I. S. Atkinson. (Ga. Expt. Sta. et al.). (Food Indus., 16 (1944), Nos. 7, pp. 
79-81, Ulus. 2; 8, pp. 84-86, Ulus. 2). —This paper outlines and presents a flow sheet 
of the steps involved in freezing sweetpotatoes. These steps applied to thoroughly 
cured sweetpotatoes include washing, grading, lye peeling and subsequent washing, 
inspecting and trimming, pressure cooking, pulping, filling into cans, and freezing 
at —20° F. The frozen sweetpotatoes stored at 0° offer a year-round supply of 
this vegetable. Grading is essential before processing, since the peeling and 
cooking steps are varied with the size, uniformity, and smoothness of the samples. 
Of the eight suggested methods of peeling (boiling water, salt solution, lye solu¬ 
tion, baking, mineral oil, gas flame, abrasion, and hand peeling) a 5- to 6-min. 
treatment with 10 percent lye solution maintained at boiling temperature is 
recommended. The lye solution loses strength at the rate of about 1 lb. per 
bushel of sweetpotatoes peeled, and the sweetpotatoes lose about 30 percent of 
their weight in the peeling and trimming. Pre-cooking is best accomplished by 
steaming the peeled potatoes under 10-lb. pressure to an internal temperature of 
190°. 

Tlie cooked sweetpotatoes may be frozen whole, sliced or as a puree, but the 
latter form is preferred, since sweetpotatoes of all sizes above V /2 in. diameter 
may be used, storage space may be minimized, close trimming is not necessary, 
color is uniform, and measuring, weighing, and handling are facilitated. Dis¬ 
coloration of the puree is prevented by adding about 0.3 percent citric acid, 
which lowers the pH from the normal of 6.1 to 5 or below. It is estimated that 
sweetpotato puree can be prepared, frozen, and stored for 6 mo. for about 7 ct. 
a pound. Approximately three-fifths of the starch of the sweetpotatoes is con¬ 
verted to maltose in processing and from 2 to 5 percent of the total carbohydrate 
may be lost in leaching. 
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Frozen tomatoes not too good, juice has possibilities. (U. S. D. A.). (Food 
Indus., 16 (1944), No. 8, pp. 87-88, Ulus. 1). —In tests at the U. S. D. A. Western 
Regional Research Laboratory whole and sectioned tomatoes preserved by freezing 
tended to have a sharp, strong flavor, and when thawed collapsed severely. The 
texture breakdown was still more pronounced after the tomatoes had been cooked. 
A pulpy type, mild, highly colored, low acid tomato is recommended as the best 
for freezing. Only sound fruits of full-ripe maturity should be used. Skins and 
cores should be removed, and the whole or sectioned tomatoes should be packed, 
without blanching, into liquid-tight, air-resistant containers and frozen as rapidly 
as possible. Storage should be at temperatures around —10° F. Frozen tomato 
juice, which proved to be a better product than frozen tomatoes, was prepared 
by heating the cored fruit to 185° to 195° as rapidly as possible, expressing the 
juice with a screw-type expressor, cooling immediately, salting, packaging, and 
freezing quickly. Prepared in this way, the frozen juice retained a good color 
and a pleasant flavor which was somewhat different from that of canned juice. 
Sweet, low-acid varieties and sound, well-ripened, and full-flavored juices should 
be used for freezing. The greatest problem in freezing the tomato juice is the 
tendency for the liquid to separate from the pulp when thawed. 

Experiments prove value of freezing baby foods, L. A. Hohl. (Univ. Calif.). 
(Quick Frozen Foods, 6 (1944), No. 13, pp. 30, 36, Ulus. 1). —Some of the problems 
involved in preparing and marketing frozen baby foods are di.scussed briefly. 
Tests on a laboratory scale with peaches, pears, and apricots indicated the neces¬ 
sity of blanching to prevent oxidative darkening and flavor deterioration and 
suggested a fruit : sugar ratio of 8 : 1 for peaches and pears and 3 or 4 : 1 for 
'apricots. Because of their tartness, apricots were more satisfactory for baby 
foods if blended with milder fruits such as apples, peaches, or nectarines. 
Asparagus, beets, carrots, peas, green beans, and spinach, when precooked, pureed, 
and frozen, retained excellent color and flavor for storage periods of 1 yr. or 
more. Precooking, rather than blanching, is considered necessary for this type of 
product in order that the consumer would need only to thaw and warm it to the 
desired temperature before serving. 

Blueberries for freezing improved by blanching, J. G. Woodroof and I. S. 
Atkinson. (Ga. Expt. Sta.). (Refrig. Engin., 48 (1944), No. 4, pp. 275-278, 
314, Ulus. 5). —The woody texture developing upon storage of frozen bluebturies 
was found to be prevented by blanching the berries preliminary to freezing. 
Blanching was successfully accomplished by passing the washed berries, in shallow 
layers, through a steam chamber for 1 or 2 min., or by immersing small lots of 
berries in boiling sirup containing 75 percent sugar for 15-20 sec., then allowing 
them to drain for 1 min. Histological examination of stained sections of the 
frozen berries showed the woody texture of the unblanched berries to be due to 
deposition of gritty material in the epidermal and subepidermal cells of the skins 
after about 6-mo. storage. This material continued to form for at least 2 yr. 
Steam blanching for 1 min. inactivated the enzymes causing this deposit, so that 
blanched frozen berries were improved in texture and tenderness (as determined 
by tenderometer tests) ; flavor, aroma, and palatability were also improved. The 
addition of dry sugar to blanched berries in the ratio of 5 : 1 improved the 
retention of flavor and other eating qualities. Woody texture was most pronounced 
in wild berries, slightly less in the Haygood and Ruby varieties, and considerably 
less in Rubel, Pioneer, and Cabot. 

Blanching is essential, S. Bull. (Univ. III.). (Quick Frozen Foods, 6 (1944), 
No. 12, p. 52). —Blanching is stressed as a necessary step in preparing vegetables 
for quick freezing, in order to inactivate enzymes which if not destroyed will 
hasten undesirable oxidative changes in flavor and color and cause greatly in¬ 
creased vitamin loss. 



1945] 


FOODS—HUMAN NUTRITION 


585 


What the locker plant operator should know about food poisoning, F. P. 

Griffiths. (Mass. Expt. Sta.). {Quick Frozen Foods, 6 {1943), No. 5, pp. 45, 
58). —The rules enumerated emphasize the importance of using only the freshest, 
best quality foods for freezing, of blanching vegetables preliminary to freezing, 
of preparing and handling all foods under strictly sanitary conditions, of freezing 
them quickly in small-packing units, of storing ai 0® F. or below, of preventing 
thawing and refreezing of food in locker storage, and of using the foods within 
a short time after removal from the locker. 

The effect of harvest maturity on the canning quality of western-groWn 
Elberta peaches, A. M. Neubert, M. K. Veldhuis, and W. J. Cloue. (Wash. 
Expt. Sta. and U. S. D. A.). {Fruit Prod. Jour, and Amer. Food Mfr., 23 {1944), 
No. 10, pp. 292-297, 315, 317). —This study to determine the best maturity range 
for harvesting peaches for canning was conducted with the Elberta variety grown 
in the Yakima Valley in 1940, 1941, and 1942. The effect of harvest maturity on 
size of fruit, bruising during handling, withering during ripening, and quality and 
yield of canned fruit were studied. 

As the maturity at harvest increased, the flesh of the canned peaches gradually 
decreased in firmness, although fruit requiring from 3 to 14 days to ripen possessed 
a good firm texture. Fruit requiring more than 14 days to ripen was too hard, and 
that requiring less than 3 days was too soft. As maturity advanced until only 
about 6 days were required for ripening, flavor improved, but when less than ,3 
days was required the flavor was rather mild. The color of the canned fruit and the 
clarity of the sirup were not particularly associated with the maturity of the fruit 
at harvest. The peaches increased in size and weight at a rate of about 10 percent 
for each 3 days they were left on the tree. Peaches may be left on the tree without 
serious loss from bruising until within about 3 days of canning ripeness. The 
maturity at harvest did not seriously affect the peeling characteristics of the fruit. 

‘‘With all factors taken into consideration, the most satisfactory harvest maturity 
for Elberta peaches, as grown in the Pacific Northwest, was found when the fruit 
was about 75 percent yellow . . . and gave an average pressure test on peeled fruit 
of from approximately 4 lb. with a ^o-in. plunger to approximately 9 lb. with a 
%6-in. plunger. Such fruit required from 3 to 7 days to ripen for canning. Color¬ 
picking, involving two or more harvests, would appear necessary to attain this 
maturity throughout a harvest.” 

The effect of storage on the canning quality of Elberta peaches, M. K. Veed- 
Huis and A. M. Neubert. (U. S. D. A. and Washington Expt. Sta.). {Fruit 
Prod. Jour, and Amer. Food Mfr., 23 {1944), No. 9, pp. 276-281). —The effect of 
storage at 31°, 37°, and 45° F. on the canning quality of Washington-grown 
Elberta peaches was studied in the 1941 and 1942 seasons. The peaches were 
stored on trays in cabinets so constructed as to permit temperature and humidity 
control. The results of the study are summarized as follows: “Storage did not 
improve the canning qualities; but under the proper conditions the fruit could be 
held up to 3 or 4 weeks and still be acceptable. Peaches stored at 31° gave a 
satisfactory canned product after longer periods of storage than did the fruit 
stored at 37° or 45°. Steam-peeling characteristics of fruit stored at 31° remained 
satisfactory and the flavor of the canned product was better than that of fruit 
stored at 37° or 45° for the same length of time. The peeling characteristics of 
fruit stored at 37° and 45° became unsatisfactory in a short time. Riper fruits 
gave better results in storage at 31° than greener fruit.” 

If storage for canning is necessary, it is suggested that Elberta peaches be 
held as near 31° as possible and that the maturity of the fruit be within 5 days 
of full canning ripeness; if not this mature, it should be allowed to ripen before 
storage. The storage period should not be longer than necessary and should not 
exceed 4 weeks. Badly bruised fruit should not be stored. 
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Ripening Washington-grown Elberta peaches for canning, A. M. Neubert 
and M. K. Veldhuis. (Wash. Expt. Sta. coop. U. S. D. A.). {Fruit Prod. jour, 
and Amer. Food Mfr., 23 {1944), No. 12, pp. 357-260, 379, 381). —Five different 
lots of commercially grown fruit in two maturity groups on the basis of color were 
ripened under a total of 24 ripening conditions during a 3-yr. period. One part of 
each lot of peaches was ripened in an open box at room temperature, one part was 
ripened in direct sunlight, and the rest was ripened in a cabinet under controlled 
conditions of temperature and humidity. The different portions were ripened at 
temperatures varying from 65°-95° F. and at high or low relative humidities (over 
or below 60 percent, respectively). After 2-3 days of ripening the peaches were 
observed for flesh color and ease of pitting and peeling and then canned. After 
3-6 months’ storage the canned samples were scored for quality. 

Increasing the temperature of storage accelerated the rate of ripening and 
resulted in a deeper yellow color in the canned peaches. Wilting was an im¬ 
portant factor only in greener peaches ripened above 85® under conditions of low 
humidity and in fruit ripened in direct sunlight. Peaches ripened in cabinets at 
95® were diflicult to steam peel. Freeness of the pit was not affected by any of the 
ripening conditions, but internal break-down occurred more frequently at the 
higher ripening temperatures. The most satisfactory ripening temperature was 
75®; at this temperature the peaches attained a medium yellow color, were easily 
peeled, and reached a maximum flavor. The flavor of peaches ripened in open 
boxes at room temperature (70°~80°) was equal to that of peaches ripened in 
cabinets at 75®, but such fruit was lighter in color. At 75®, humidity did not 
appear to be a critical factor over the range ordinarily attained in normal practice. 
Ripening at low humidities, or at 65®, resulted in canned products of light yellow 
color. 

Botulism from home-canned beets, B, L. Hall {Jour. Lab. and Clin. Med., 
29 {1944), No. 7, p. 702). —A brief report is given of three cases of botulism, two' 
with fatal outcome and the third with eventual recovery following treatpient with 
botulinus antitoxin,,, from home-canned, incompletely sterilized beets from which, 
on examination, botulinus toxin type A was obtained. 

Jellied fruits and vegetable sauces—postwar possibilities of low methoxyl 
pectins, G. L. Baker. (Del. Expt. Sta.). {Food Packer, 25 {1944), No. 8, 
pp. 31-32). —This brief discussion, based on an extensive exi)erimental survey noted 
elsewhere (E. S. R., 91, p. 638), of the effect of methoxyl content of pectins 
upon gel characteristics at different concentrations of sugar, gives a few examples 
showing how gels of low .soluble solids content (30 percent) may be prepared. 

Recent developments in fruit juices, W. V. Cruess. (Univ. Calif.). {Amer. 
Fruit Grower, 64 {1944), No.. 11, pp. 11-12). —This brief discussion points to the 
greatly increased production of canned fruit juices since 1935 to a high of 
39,202,000 cases in 1943. Apple juice; fruit and vegetable juice blends, of which 
an orange-carrot blend was the most pleasing of those tested; an improved prune 
juice prepared by hot-water extraction of dried prunes; citrus juices; pineapple 
juice; grape juice; dried juices; frozen-pack juices; and concentrates, particularly 
those prepared by freezing concentration, are noted as among the most acceptable 
of the commercial fruit juice products. 

Clouding and sedimentation in clarified apple juice, A. M. Neubert and M. K. 
Veldhuis. (U. S. D. A. and Wash. Expt. Sta.). {Fruit Prod. Jour, and Amer. 
Food Mfr., 23 {1944), No. 11, pp. 324-328, 347). —A total of 185 lots of pasteurized 
apple juice, including 57 control lots, was prepared, stored, and observed for sedi¬ 
ment formation. The control juices were treated at room temperature for 15-24 
hr. with Pectinol A (1 lb. per 100 gal.), filtered through duck with a filter aid, 
flash-pasteurized, bottled with no head space, sealed, cooled, and stored at room 
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temperature. Treatment of other samples was varied by changing the filtration 
process, employing different pasteurization methods, varying the head space, and 
bottling with and without nitrogen or oxygen and by the use of various sedi¬ 
mentation methods. Of the 57 control juices, 5 remained clear for 12 mo. or longer 
and 5 became cloudy in 1 mo. The time between bottling and the formation of a 
cloud varied from 8 days to 2.5 yr. None of the other treatments afforded a de¬ 
pendable method for controlling or delaying sedimentation, which was quite general 
during storage of the products, regardless of the variety or maturity of the apples 
or the methods used to attain clarification. In general, juice clarified by pectin- 
decomposing enzymes deposited more sediment in a shorter period than did juices 
clarified by other methods. The period of stability of clarified apple juice ap¬ 
peared to depend on properties inherent in each particular lot of juice. These 
properties were not consistently controlled by any treatment studied. Analysis of 
the apple juice sediment showed it to be a rather inert substance similar in prop¬ 
erties to the phlobaphenes. The formation of sediment appeared to be a colloidal 
phenomenon, and it is suggested that restabilization of the colloidal system after 
clarification offers the greatest hope for the control of'the problem. 

Bland apple sirup, H. H. Mottern and R. H. Morris, 3 d. (U. S. D. A.). 
(Fruit Prod. Jour, and Amer. Food Mfr., 23 (1944), No. 9, pp. 261-269, 282-285, 
Ulus. 2 ).—This report, superseding an earlier one (E. S., R., 88, p. 441), deals at 
length with the manufacturing process, including the equipment needed, production 
results, cost of manufacture, and composition of the product. 

Changes occurring in orange and grapefruit juices during commercial process¬ 
ing and subsequent storage of the glass- and tin-packed products, E. L. Moore, 
E. WiEDERHOLD, and C. D. Atkins. (U. S. D. A.). (Fruit Prod. Jour, and Amer. 
Food Mfr., 23 (1944), No. 9, pp. 270-275, 285, Ulus. 3 ).—A comparison of parallel 
commercial packs of citrus juices in glass and tin showed orange and grapefruit 
juices as packed to contain 98-99 percent as much ascorbic acid as the freshly 
extracted juice. The slower cooling of the bottled juices apparently did not de¬ 
crease the retention of ascorbic acid, although it resulted in a slightly cooked flavor 
in comparison with the canned juices. In storage over a 6-mo. period the bottled 
orange and grapefruit juices retained somewhat less of their ascorbic acid (75-92 
percent) than the canned juices (82-97 percent), and among these samples those 
stored at 80° F. retained less than those held in a cool room at 40°. A small quan¬ 
tity of dehydroascorbic acid appeared to be present in the juices at the end of the 
storage period. In general, the juices held in the cold room for 6 mo. satisfactorily 
retained their color and flavor. At 80°, however, the orange juices in glass and tin 
were off-flavor, with the bottled juices slightly better in taste than the canned juice ; 
the bottled grapefruit juice was considered unpalatable at the ^nd of the storage 
period, but the canned juice was still satisfactory. 

Concentration of citrus juice by freezing, A. L. Stahl. (Fla. Expt. Sta.). 
(Quick Frozen Foods, 6 (1944), No. 13, pp. 32-33, 36, Ulus, d).—The concentration 
of the deaerated juice was effected by freezing out the water and separating tlic 
concentrate from the ice by centrifugation at about 2,500 r. p. m. for 3 min. By 
repetitions of the process, the concentration of dissolved solids was increased up 
to about 60 per cent, at which point an eutectic mixture was formed and the ice 
and dissolved substances solidified together. The liquid phase, after the first centrif¬ 
ugations, contained about 25 to 30 percent soluble solids, and after the second 
about 48 percent soluble solids. At this latter concentration, orange, tangerine, and 
grapefruit concentrates kept for 2 mo. at ordinary room temperature and for 4 to 
6 mo. at refrigerator temperature without spoilage; storage in the frozen state was 
more satisfactory, however—very slight changes in flavor and vitamin C content 
occurring in 22 mo. in the frozen juice. The frozen block was reconstituted 
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directly without thawing by addition of a measured amount of tap, water equivalent 
to that removed from the juice. The best orange concentrate was made using 
Pineapple, Valencia, and seedling oranges. The seedy varieties of grapefruit gave 
better concentrates than the seedless varieties. All varieties of limes and lemons 
tested gave good juice concentrates. 

Investigations on fruit bars, R. Whelton, R. H. Vaughn, and G. L. Marsh. 
(Univ. Calif, et al). {Fruit Prod. Jour, and Amer. Food Mfr., 23 (1944), No. 12, 
pp. 362-364, 381, Ulus. 1). —Plate counts by a procedure described to determine the 
microbial population of fruit bars showed that the number of organisms (bacteria, 
yeasts, molds) present in commercial fruit bars, even when unpasteurized, was 
relatively small. SO 2 in the form of potassium metabisulfite added to fruit bars to 
simulate the effect of sulfured fruit showed a marked toxic effect on added yeasts. 
This probably explained the low counts observed with unpasteurized commercial bars. 
The process time required to kill a heavy inoculum of Zygosaccharomyces in the 
center of the bar was found to be longer than the theoretical process time estimated 
from experimental data on the rate of heat penetration of individual bars and 
existing data on the thermal death time of various micro-organisms in solution. 
This protective action of the fruit bar against heat and the variations in rate of heat 
penetration under different conditions make it necessary for the plant to evaluate 
its required pasteurization time individually by measurement of the time of pene¬ 
tration of heat and, if possible, the killing of micro-organisms in the bars under 
factory conditions. 

An investigation of methods for preventing the hardening of fruit bars in storage 
indicated the need for some sort of moistureproof wrap and the desirability of a 
protective coating that would withstand the heat of pasteurization or could be 
applied after the heat treatment with care to prevent contamination before wrapping. 

Effect of acids and sugar on viability of Escherichia coli and Eberthella 
typhosa, C. A. Shillinglaw and M. Levine. (Iowa State Col.). (Food 
Res., 8 (1943), No. 6, pp. 464-476, Ulus, d).—Studies undertaken to leam more 
about the behavior of intestinal organisms in acid solutions simulating soft drinks, 
in order to determine possibilities of transmission of water-borne diseases by such 
beverages, led to the following observations: In a concentration of 0.02 n, which 
is approximately that employed in many beverages, the order of effectiveness of 
edible acids as germicides against Escherichia coli at 30® C. was tartaric>glycolic> 
phosphoric>lactic>acetic>citric. The order of effectiveness of the acids at a 
temperature of 30® was tartaric>phosphoric>lactic>citric, and at 0.6® phosphoric = 
lactic > tartaric > citric. 

Comparing the germicidal efficiencies of acetic, lactic, and glycolic acids, it ap¬ 
pears that the substitution of a hydroxyl group for one of the hydrogens on the 
alpha carbon atom markedly increases the germicidal efficiency of an acid. The 
germicidal efficiency of 0.02 n lactic acid at 30® was increased by the addition of 
2.5 volumes of carbon dioxide or 10 percent of sucrose. A concentration of 0.02 N 
citric acid at 30® required 57.5 hr. to kill 99.999 percent of exposed cells of E. coli; 
addition of 10 percent sucrose reduced the killing time to 32 hr.; incorporation of 
2.5 volumes of carbon dioxide with the citric acid reduced the killing time to 17.5 
hr. Eherihella typhosa was much more susceptible to the effect of CO 2 and edible 
acids than was Escherichia coli. A table is presented indicating the storage periods 
required to reduce various inocula of E. coli in 0.02 N edible acids with or without 
CO 2 or sugar to a point of compliance with the U. S. Public Health Service standards 
for drinking water. 

The tidal air of laboratory animals, M. Kleiber et al. (Univ. Calif, et al.). 

(Science, 99 (1944), No. 2583, p. 542). —A general formula is presented for 
determining tidal air on resting and fasting laboratory animals, and results are 
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given of experimental tidal air determinations under conditions more nearly re¬ 
sembling those found during inhalation experiments with infectious nuclei. The 
tidal air of albino Swiss mice, as calculated from the metabolic rate, when deprived 
of food and water, decreased from the start of the fast. By the basic heat formula 
the tidal air of any laboratory animal can be quickly estimated if the weight is 
known. The data presented point out the need of having animals in a basal state 
in order to reduce the number of variables in inhalation experiments. 

Blood: A review of the recent literature, F. H. Bethell, C. C. Sturgis, 
O. T. Mallery, Jr., and R. W. Bundles (Arch. hit. Med., 74 (1944), Nos. 1, pp. 
36-77; 2, pp. 131-152; 3, pp. 197-233). —Of particular interest from the standpoint 
of nutrition in this extensive review are the sections on hypochromic anemia (pp. 
50-57), anemia in pregnancy (pp. 57-58), and methods and miscellaneous material 
(pp. 227-233). Literature references are given as footnotes, of which there arc 
more than 600. in the entire review and 37 in the section on hypochromic anemia. 

The effect of measurement technics on the values for red cell diameter, with 
some observations on the relationship between cell diameter and other factors 
in the blood picture, J. M. Leichsenring, E. G. Donelson, and L. M. Wall. 
(Minn. Expt. Sta.). (Amer Jour. Physiol, 141 (1944), No. 2, pp. 270-273 ).— 
Measurements of red blood cell diameters made with a 4-mm. objective on a dry 
blood film gave higher values than similar measurements on a moist film; the 
diameters were lowest when measurements were made on a dry film with an oil 
immersion lens. This was demonstrated in several series of measurements, includ¬ 
ing one in which parallel determinations on eight samples by these three methods, 
respectively, gave average cell diameter values in microns of 7.747, 7.550, and 7.114. 

A highly significant relationship between the diameter and the volume of the 
normal blood cells was found to exist; it was indicated by the coefficient of corre¬ 
lation secured between the values for these two cell characteristics obtained on 252 
blood samples. In these 252 bloods, from women students, high red cell counts 
were associated with cells of relatively small size in normal blood samples, as 
shown by a significant negative coefficient of correlation between cell count and cell 
diameter. This report is presented as paper No. 22 of the Regional Project of the 
North Central States relating to the nutritional status of college women. 

Effect of manganese intake upon concentration of bisulfite>binding substances 
in blood, J. T. Skinner and J. S. McHargue. (Ky. Expt. Sta.). (Amer. 
Jour. Physiol, 141 (1944), No. 5, pp. 647-650). —Young rats were placed as control 
animals on three rations containing respectively, 0.4, 0.3, and 1.5 p. p. m. manganese; 
others were raised on these rations supplemented, respectively, with manganese to 
the levels of about 8, 6, and 500 p. p. m. The concentration of bisulfite-binding sub¬ 
stances in the blood of rats raised on the rations containing 0.3 and 0.4 p. p. m., 
respectively, was practically the same as that in the blood of animals receiving 20 
times as much manganese. Rats consuming the rations low in magnesium as well 
as in manganese were found to have a higher average concentration of bisulfite¬ 
binding substances in the blood than rats fed a milk diet. This condition was not 
altered by supplementing the ration with a high intake (500 p. p. m.) of manganese. 

The blood picture of iron and copper deficiency anemias in the rat, S. E. 
Smith and M. Medlicott. (U, S. D. A.). (Amer. Jour. Physiol, 141 (1944), 
No. 3, pp. 354-358). — “A deficiency of iron or copper or both produces an anemia 
in the rat that morphologically is classified as microcytic and hypochromic. The 
feeding of pure iron to milk anemic rats leads to a significant increase in the mean 
cell volume which, however, still remains less than normal. The feeding of copper 
to milk anemic rats produced a rise in the erythrocyte count which was not accom¬ 
panied by an increase in hemoglobin.” 
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The relationship of copper to hematopoiesis in experimental hemorrhagic 
anemia, A. R. Maass, L. Michaud, H. Spector, C. A. Elvehjem, and E. B. Hart. 
(Wis. Expt. Sta.). {Amer. Jour. FhysioL, 141 (1944), No. 3, pp. 322-328, Ulus. 
2). —Young growing dogs on a raw milk diet supplemented with crystalline B 
vitamins and manganese v/ere made severely anemic by repeated bleeding. Dietary 
administration of iron at various levels up to 30 mg. produced no response, but 
daily administration of 3 mg. copper brought about an immediate and rapid increase 
in hemoglobin, hematocrit, and red cell counts to normal values. 

“An iron deficiency in the presence of adequate (3 mg.) copper caused a nutri¬ 
tional anemia and a concomitant decrease in mean corpuscular volume. The admin¬ 
istration of 10, 20, or 30 mg. iron with 3 mg. copper gave the characteristic remission 
in the anemic dogs.” 

Comparative cost of vitamin mixtures (Jour. Amer. Med. Assoc., 126 (1944), 
No. 1, p. 29). —This reix)rt of the Council on Pharmacy and Chemistry of the 
American Medical Association contains a tabulation of the selling costs and declared 
contents of 25 multivitamin preparations offered in June 1944 in one of the largest 
department stores in the United States. The price values are given per package 
with the number of capsules in each package and also in rate per 100 capsules. For 
purposes of comparison, a table is also given of the daily vitamin requirements, 
including the National Research Council daily recommended allowances and the 
U. S. Food and Drug Administration recognized minimum daily requirements. 

The vitamin value of commercially prepared chile products, E. M. Lantz 
(New Mexico Sta. Press Bui. 997 (1944), pp. [4]). —Data are presented to show 
the carotene and ascorbic acid content of individual samples of commercially pre¬ 
pared canned green chili, pickled green peppers, green chili sauce, and red chili 
sauce. The products varied widely in ascorbic acid values in particular. The canned 
green peppers, for example, ranged from practically nothing to almost 200 mg. of 
ascorbic acid per 100 gm., with carotene values ranging from 0.24-0.55 mg. per 100 
gm. The red chili sauces were likewise variable in ascorbic acid content, ranging 
from 0-58 mg. per 100 gm.; carotene values were higher than in the canned green 
chili, varying from 1.5-26.1 mg. per 100 gm. Samples of heavy puree of fresh red 
chili pods supplied by the processor for analysis and used commercially as a base 
for the red chili sauce contained from 147-195 mg. of ascorbic acid and approxi¬ 
mately 10-12 mg. of carotene per 100 gm. The products prepared from dried red 
chili contributed comparatively high amounts of vitamin A, but practically no 
ascorbic acid. 

Fortification of milk with vitamins and minerals (Jour. Amer. Med. Assoc., 
126 (1944), No. 7, pp. 432-433). —This discussion sets forth the reasons for the 
conclusion of the American Medical Association's Council on Foods and Nutrition 
that the “fortification of milk with vitamin A, thiamine, riboflavin, niacin, iron, and 
iodine or any one of these materials does not serve a public health need sufficiently 
to warrant Council acceptance of the fortified product.” 

Clinical adequacy of a single measurement of vitamin A absorption, E. L. 
Pratt and K. R. Fahey (Amer. Jour. Diseases Children, 68 (1944), No. 2, pp. 
83-85, Ulus. 2). —From a study of the rates of absorption of vitamin A for 112 
patients, aged 4 weeks to 12 yr., with chronic disturbance of nutrition, it is con¬ 
cluded that for patients in this particular age group a single determination of 
vitamin A and carotenoids in the blood, taken 4 hr. after the administration of a 
test dose of perconiorph liver oil for infants under 6 mo. of age or 5 hr. after 
the test dose for older children, provides information concerning the rate of absorp¬ 
tion of vitamin A of the same clinical value as that obtained from more frequent 
determinations. Extensive reduction in the ability to absorb vitamin A was found 
to characterize pancreatic fibrosis and celiac disease. A review of the individual 
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The chemical composition of maturing New York State grapes, Z. I. Kertesz 

{New York State Sta. Tech. Bui. 274 (1944), pp. 13, Ulus. 1). —The pH, acid 
content, specific gravity, and sugar content of several varieties of grapes grown in 
four districts in New York State were determined, together with tlie total soluble 
solids content of the juice expressed from the grapes as measured by a hand re- 
fractometer. From these data the sugar-acid ratio and the difference between the 
total soluble solids content and the true total sugar content were computed. 

None of these characteristics appeared suitable to define the maturity of grapes 
of any given variety. Seasonal variations and differences due to location were 
shown to be mucli larger than those which occur between grapes not fully rifie and 
those which have attained full maturity. 

The hand refractometer was found to be an instrument useful in determining 
the total soluble solids content of the juice pressed from grapes. It was shown 
to give results practically identical with those obtained by the Balling hydrometer. 
Correction factors for the estimation of the apt)roximate true sugar content from 
the proportion of total soluble solids content in several important varieties of 
grapes are given. 

Studies on the fractionation of zein, R. A. Gortner and R. T. MacDonald. 
(Minn, Expt. Sta.). {Cereal Chem., 21 (1944), No. 4, pp. 324-333, Ulus. I).-- 
The authors describe a method of fractionating zein in methyl cellosolve solution 
by addition of water wherein several fractions have been obtained. One of these 
fractions (Fraction A, thrown down by addition of 31 percent of water by vol¬ 
ume) was subjected to a prex'ess of re fractionation which resulted in a further 
set of subfractions. 

Tliese experiments indicated two types of protein in zein. Type 1, hydrophobic, 
is precipitated as a compact coagulum. Type 2, hydrophilic, is not precipitable 
by water but forms a stable suspension when thrown out of clear solution. These 
two zein proteins were found to differ markedly in their total nitrogen content. 
Ojitical rotations of four of the zein fractions indicated at least three components. 
Their osmotic pressures indicated considerable variation in their molecular weights. 
These results, together with information obtained from peptization studies and 
from the weights of individual fractions obtained in the original sei)aration, led 
to the conclusion that in zein: (1) 65 percent of the total protein consists of a 
fraction of molecular weight 45,(X)0; (2) 25 percent of the total protein is a frac- 
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material issued by them. Microfilms and photostatic copies, the latter legible without magnifying 
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tion of molecular weight 30,000; and (3) 10 percent of the total protein is a 
fraction of molecular weight 23,350. The third protein fraction is of type 2, 
whereas the others are of type 1. 

A comparative study of the development of amylases in germinating cereals, 

E. Kneen. (Nebr. Expt. Sta.). {Cereal Chem,, 21 (1944), No. 4, pp, 304-314). — 
/0-Amylase was found in relatively high concentrations in ungerminated barley, 
wheat, and rye and in much less quantity in oats. The method used was not suf¬ 
ficiently sensitive to detect this enzyme in ungerminated maize, sorghum, or rice. 
From one third to one half of the total (papain-extj-actable) amylase was readily 
extracted by dilute calcium acetate solution. All the ungerminated samples had 
a-amylase activity but in relatively minor degree. 

Germination of all the cereals led to a pronounced increase in a-amylase activity. 
The /9-amylase of barley, wheat, and rye became more readily extractable. The 
/3-amylase activity of germinated rice, though low, could be evaluated, but the 
quantities of this enzyme in germinated oats, maize, and sorghum were below the 
sensitivity of the customary methods. The small quantity of /8-amylase present in 
oats largely disappeared during the germination process. When “absolute” changes 
in amylase activities were calculated for all the samples, it became apparent that in 
barley, wheat, and rye, a marked loss of /8-amylase occurred during germination. 
Temperatures normally considered desirable for malting wheat inhibited sorghum 
gennination. The significance of this relationship in a comparison of amylase 
development during the germination of different cereals was pointed out. 

Industrially, the availability of cereal preparations having almost any desired 
combination of a- and /8-amylase may have some significance. A malt having high 
a-amylase activity and practical freedom from /8-amylase could be prepared from 
sorghum, and one having both a- and /8-amylase from barley. The ungerminated 
barley itself provides a source of /3-amylase relatively free from the a form. 

Production of starch from wheat and other cereal flours, R. J. Dimler, H. A. 
Davis, C. E. Risivand G. E. Hilbert. (U. S. D. A.). {Cereal Chcni., 21 (1944), 
No. 3, pp. 430-446, Ulus. 5). —As a basis for the production of starch from flour, 
conditions have been established for the essentially complete dispersion of the pro¬ 
tein of wheat flour, without materially affecting the starch, by treatment with dilute 
aqueous sodium hydroxide. Two representative procedures, centrifuging and 
tabling, were used for starch separation. The alkali process, as used for wheat 
flour, was applied also to barley, rye, oat, corn, sorghum, and rice flours. These 
raw materials, under the conditions used, were not as satisfactory as wheat flour. 

The tabling process yielded a prime-quality starch fraction, equivalent to 70-80 
percent of the starch in the wheat flour. The remainder of the starch is recovered 
as a lower-quality fraction of low protein content (0.4-0.7 percent) and suitable 
for certain conversion or fermentation uses. The centrifuging process isolated all 
the starch of the wheat flour in a single fraction having a protein content of 0.4-0.6 
percent. Included in this product are other alkali-in soluble solids which reduce the 
purity of the starch to between 94 and 98 percent. 

The recovered byproduct wheat protein has a purity of 70-90 percent and con¬ 
stitutes 50-80 percent of the flour protein. 

Gelatinization studies upon wheat and other starches with the amylograph, 
C. A. Anker and W. F. Geddes. (Minn. Expt. Sta.). {Cereal Chem., 21 (1944), 
No. 5, pp, 335-360, Ulus. 5).—Response of the amylograph to variations in the load 
applied to the viscosity-registering device was essentially linear. Wheat starch 
suspensions gelatinized in the amylograph from initial temperatures above 45® C. 
gave markedly higher peak viscosities than corresponding suspensions gelatinized 
from,lower initial temperatures. The precision of the measurement is satisfactory. 
The amylograph appears to provide a convenient means of investigating the pasting 
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properties of starches from various sources, the relative resistance of different 
starches to amylases and other starch degrading agents, and the effects of different 
processing treatments. Caution must be observed in interpreting the maximum paste 
viscosity of wheat- and rye-flour suspensions as an index of relative a-amylase 
activity of the flours because of the influence on paste viscosity of such variables as 
starch content, protein content, inherent differences between starches, extent of 
mechanical injury, and pH. 

With an increase in starch concentration, the temperature of transition and paste 
temperature at maximum viscosity decreased, the maximum paste viscosity increased, 
and the rate of decrease in viscosity after the maximum became greater. When the 
logarithm of the maximum viscosity was plotted against the logarithm of the starch 
concentration, a straight line resulted for all starches investigated (corn, potato, and 
wheat). This relation implies that starch swelling is a first-order process while 
granule disintegration is a process of the second or of a higher order. 

Stored and damaged wheats for starch production, M. M. MacMasters and 
G. E. Hilbert. (U. S. D. A.). (Cereal Chem., 21 (1944), No. 4, pp. 258-266). — 
Wheat stored for 3-15 yr. in a cool, dry, well-ventilated place in the laboratory or in 
farm bins was found to be suitable for starch production. Recovery of starch seemed 
to decrease somewhat as the wheat aged, but so far as determined, the properties of 
the starch were not found to be altered. Common types of damage to wheat, other 
than severe heating, were shown not to unfit it for starch production. A few types 
of damaged wheat yielded starch having a slight off-odof. Only in badly heat- 
damaged wheat were the properties of starch found to be modified. 

The effect of temperature differences on some mixogram properties of hard 
red spring wheat flours, R. H. Harris, L. D. Sibbitt, and G. M. Scott. (N. Dak. 
Expt. Sta.). (Cereal Chem., 21 (1944), No. 5, pp. 274-385, Ulus. 6). —Cm-xc height 
and width were decreased by increasing the temperature. Dough development 
period was also markedly reduced by increasing the temperature except in the case 
of curves made with baiting formula doughs at temperatures above 30° C. This 
appeared to be due chiefly to the low form of the mixer patterns. Varietal differ¬ 
ences were more pronounced when the flours were mixed with the ingredients of 
the baking formula than when water alone was used. The effect of temperature on 
curve height and width was not uniform for flours representing different varieties. 
Dough development stage, however, varied with temperature in essentially the same 
manner for all varieties. The effect of temperature variations on mixer patterns 
differed for flour-water and baking formula doughs. Differences in protein content 
were less effective in changing curve properties than were temperature variations. 
Curves resembling those of normal protein hard red spring wheat flours may be 
obtained from low protein flours by making the recordings at a lower mixing tem¬ 
perature. An increase in the flour absorption decreased curve height, and, to a 
lesser extent, curve width, but the dough development stage was increased. 

Effect of bran on bread baking, M. R. Shetlar and J. F. Lyman. (Ohio 
State Univ.). (Cereal Chem., 21 (1944), No. 4, pp. 295-304, Ulus. 3).—Three 
samples of bran were so ground that the five different granulations prepared from 
each ranged in average particle size from 0.06 mm. in diameter in the finest grinding 
to 2.66 mm. in the coarsest. These brans were superimposed at the rate of 15 percent 
on three different bread flours and the resulting mixtures baked, in a slightly modified 
American Association of Cereal Chemists procedure. 

The effect of the addition of bran on loaf volume varied with the different flours, 
but the three brans produced similar results. A high negative correlation between 
loaf volume and bran-particle size was found. At the level used, coarse bran caused 
a very significant decrease in loaf volume, while the finest granulations caused a 
barely significant increase in loaf volume when compared to the corresponding con- 
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trol loaves. Bran contains a water-soluble substance which when added to white 
flour doughs increases loaf volume. Water-extracted bran decreased loaf volume 
to about the same extent as did ground cellophane when added to flour at the same 
stage of granulation. The results indicated that bread of good volume and texture 
can be produced from flour containing finely ground bran. 

An instrument for determining the compressibility and resistance to shear of 
baked products, Y. F. Combs (Cereal Chem., 21 (1944), No. 4, pp. 319-324, Ulus. 
3). —'Compression is elYected by a circular disk made small enough to cover the 
more uniform central portion of the slice without covering any of the firmer area 
clOvSe to the crust. This disk is united by a ball-and-socket joint to a vertical sliding 
rod carrying a platform at its top. A flask placed upon the platform receives lead 
shot from a receiver controlled by a solenoid-operated valve so connected that the 
solenoid current is cut off and the valve permitted to close when the compression disk 
has been forced down through a fixed distance. This fixed depression is indicated 
by a magnifying lever needle traveling over a graduated sector. The weight of 
the shot required to effect the fixed degree of compression is added to the known 
weight of the flask, platform, shaft, and compression disk to give the total weight 
causing the depression. A frame carrying three wires may be substituted for the 
compression plate to permit measurement of shear resistance. 

Correlation between chemical structure of some organic compounds and their 
action as flour improvers and as inhibitors of proteolytic enzymes, E. Elion 
(Cereal Chem., 21 (1944), No. 4, pp. 314-319). —Organic comiiounds, whether 
aliphatic or cyclic, which contain the group ’CCOH) :C(OH)’CO., were found to 
act as inhibitors of papain. Examples of such organic compounds, some with strong 
reducing properties, are given and they were found to act in a manner similar to 
that of ascorbic acid. Such compounds also act as flour improvers, although their 
use as such may be impossible because some of these compounds may prove poisonous 
and some have an undesirable effect on color or other bread properties. 

The growth of ^bacteria with a constant food supply. —I, Preliminary observa¬ 
tions on ipacterium coli, R. C. Jordan and S. E. Jacobs' (Jour. Bact., 48 (1944), 
No. 5, pp. 579-598, Ulus. 3). —The authors cultivated R. coli in an apparatus which 
permitted rigid control of temperature, pH, aeration, and culture volume, and also 
allowed food to be supplied at any desired rate by means of an automatic syringe 
mechanism. They made determinations of total and viable cell populations and 
constructed growth curves. 

At each of the two rates of constant food supply used, an initial period in which 
the total and viable counts were both increasing was followed by a steady phase in 
which the viable counts remained constant or decreased slightly while the total cell 
counts steadily increased. When, in experiments which had reached the steady 
phase, the food supply was suddenly doubled, a second phase of cell multiplication 
similar to that in the initial period began and was succeeded by a second steady 
phase. When, during the first steady phase, the food supply was suddenly stopped, 
the total cell population remained constant but the viable cells decreased to a constant 
low level. Approximate calculations of the quantity of food used in the formation 
of a new B. coli cell and in maintenance of a cell apart from reproduction indicated 
1.1 X 10 ® mg. and 0.4 to 0.5 X 10"® mg. per 25 hr. of a dehydrated broth, re¬ 
spectively. 

The bacterial oxidation of corn oil, J. O. Mundt and F. W. Fabian. (Mich. 
Expt. Sta.). (Jour. Bact., 48 (1944), No. 1, pp. 1-11, Ulus. 1 ).—The authors 
found the Warburg apparatus to be a dependable, timesaving instrument in deter¬ 
mining the ability of bacteria to take up oxygen in the presence of fats and oils. 
It yielded information not made available by culture or by chemical tests. 

Of 32 cultures of commonly occurring soil and water bacteria studied, it was 
found that 25 showed an increased rate of utilization of oxygen while only 6 evinced 
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the ability to dehydrogenate the oil. To Aerobacter aerogenes (the only species 
reported to date to be fat-oxidative and nonlipolytic) may be added Alkdigenes 
faecalis, Sarcina lutea, Micrococcus aurantiacus, M. flavescens, M. cinnabareus, 
Flavobacterium arborescens, Phytomonas tumefaciens, and Pseudomonas mephitica. 
On prolonged incubation, the oxidative changes of lipides brought about in flasks 
containing bacteria are indistinguishable from strictly nonbiological changes, as 
shown by determinations of the various fat constants. A concentration of 0.85 per¬ 
cent NaCl brought about a noticeable inhibition in the rate of respiration for three 
of six species of Pseudomonas. A concentration of 2.5 percent inhibited the respira¬ 
tion of all species except P. fluorescens, in the presence of oil, to a point below that 
of endogenous respiration in saline-buffer suspension. The respiratory rate was 
lowered by a decreased pH, but a comparatively low pH (about 5.0 to 5.6) was 
required to bring about a noticeable inhibition. Two anti-oxidants, hydroquinone 
and a commercial preparation, did not prevent bacterial respiration in the "presence 
of oil in the concentrations used. 

An alcohol oxidation system in streptococci which functions without hydrogen 
peroxide accumulation, E. C. Greisen and I. C. Gunsalus. (Cornell Univ.). 

{Jour. Bact., 48 (1944), No. 5, pp. 515-525, Ulus. 3). —The authors showed that 
Streptococcus mmtitidis, a homo fermentative lactic acid organism lacking the usual 
hemin catalysts, oxidizes ethyl alcohol to acetic acid in the presence of air without 
added carriers. The rate of oxidation is stimulated several fold by the addition of 
methylene blue. The oxidation requires but 1 mole of oxygen per mole of alcohol, 
and hydrogen peroxide does not accumulate in the absence of added carriers. When 
semicarbazide is added as an aldehyde fixative, alcohol is oxidized more rapidly with, 
the utilization of 0.5 mole of oxygen per mole of alcohol. Aldehyde is oxidized to 
acetic acid by 0.5 mole of oxygen. In the absence of oxygen, aldehyde is dismutated 
to acid and alcohol. 

The author’s experiments further show that the alcohol oxidation is inhibited by 
m/100 iodoacetate, but neither the aldehyde oxidation nor the dismutation is thus 
inhibited. Sodium cyanide does not inhibit the oxidation at the concentration effec¬ 
tive against the usual hemin systems but does partially inhibit at m/100. 

Citric acid fermentation by streptococci and lactobacilli, J. J. R. Campbell 
and I. C. Gunsalus. (Cornell Univ.). (Jour. Bact., 48 (1944), No. 1, pp. 71-76 ).— 
Several species of homo fermentative lactic acid bacteria, cocci, and rods were shown 
to utilize citric acid as an energy source for growth in the absence of fermentable 
carbohydrate. Fermentation balances of growing cultures of representative strains 
of enterococci, Lactobacillus detbrueckii, and L. casei showed the main products 
in neutral cultures to be acetic acid and carbon dioxide, formic and lactic acids 
accounting for most of the remaining carbon. Traces of acetylmethylcarbinol and 
ethyl alcohol were also formed. With citric acid as substrate, the fermentation 
products of the homofermentative lactic acid bacteria show several similarities to 
those formed by members of the Leuconostoc and Aerobacter genera. 

It is suggested that oxidized substrates, such as citric acid, will give more informa¬ 
tion as to the potentialities of the homofermentative organisms than will the more 
conventional hexoses. 

A chemical and immunological study of the capsular polysaccharide of 
Clostridium perfringens, M. H. Svec and E. McCoy. (Univ. Wis.). (Jour. 

Bact., 48 (1944), No. 1, pp. 31-44). —The authors describe a method of isolation of 
the capsular polysaccharide of C. perfringens involving cultivation of the organism 
in large volumes of a synthetic medium, high speed centrifugation, reduction to 
less than one-eighth of the original volume under reduced pressure at 22®-27® C., 
removal of an ammonium sulfate precipitate, ultrafiltration of the filtrate from this 
precipitate, further concentration, removal of ammonium sulfate by dialysis, precipi¬ 
tation by methyl alcohol, flocculation of the precipitate with a very small quantity 
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of acetic acid, and washing of the precipitate with absolute methyl alcohol. They 
obtained 3.5128 gm. polysaccharide from 25 1. of culture. Analyses of preparations 
secured by variations on this method were made. 

Antigenicity of three of these preparations was established. Precipitation and 
agglutination tests indicate a common capsular polysaccharide for most, if not all, 
strains of C. perfringens. It is recommended that, if possible, serums for agglutina¬ 
tions be prepared by injection of polysaccharide adsorbed upon some inactive carrier 
to avoid, whenever practicable, the use of whole cells as antigens. Agglutination 
reactions with such serums are suggested as aids in diagnosis of C. perfringens in 
gas gangrene, or in classification of this organism, with the reservation that the 
procedure indicates nothing concerning the fermentative or toxigenic capacities of 
the strain under consideration. 

Ashing of egg whites and yolks and the determination of their iron content, 

S. L. Bandemkk, J. A. Davidson, and P. J. Sciiaible. (Mich. ExjA. Sta.). 
{Poultry Sci., 23 (1944), No. 5, />/>. 437-440 ).—The whites were placed in folded 
filter papers within crucibles and charred over Meeker burners. Magnesium chloride 
was then added and the ashing was completed in a muffle furnace overnight at 600° C. 
Difficulties encountered were attributed to the high ratio of phosphorus to base in 
the white, as when various phosphorus compounds were added to iron solutions in 
the proportion found in egg white the ash fused and the iron was incompletely 
recovered. If magnesium chloride was added before the material was placed in the 
muffle furnace, no fusion occurred and the iron was completely recovered. With 
the small samples of yolk ashed, no difficulty was experienced. For larger yolk 
samples, the use of folded filter paper in the crucible was found advantageous. 

An aid in ashing certain materials, S. L. Bandemer and P. J. Schaible. (Mich. 
Expt. Sta.). {Indus, and Engin. Ghent., Analyt. lid., 16 (1944), No. 6, />. 417. 
Ulus. 1 ).—For substances that are finely ground, contain oil or fat, or have a high 
phosphorus-to-base ratio, the method above described as suitable for egg white is 
suggested. 

Carbon dioxide generator for the Dumas method of determining nitrogen, 

H. A. Pagel. (Uuiv. Nebr.). {Indus, and Engin. CJicm., Analyt. Ed., 16 (1944), 
No. 5, pp. 344-345, Ulus. 1 ).—The author finds the generator here described to 
have as its advantages a generating capacity of over 650 1. of gas, exclusive of the 
amount wasted during the initial evacuation to remove air impurities; the bicarbo¬ 
nate solution is automatically agitated whenever more gas is generated, whereby 
stratification.is avoided; any traces of residual air in the acid reservoir are effectively 
swept out whenever the gas is used; no special safety precautions are necessary 
during the initial evacuation or later operation; and since the gasometer (with a 
flexible glass extension) is an integral part of the generator, the two rubber 
couplings ordinarily used are eliminated from the train. The chief disadvantage 
is that certain parts (particularly the generator bottle, acid reservoir, and gasometer) 
must be rigidly supported to prevent breakage due to possible misalignment after 
the parts are assembled. The apparatus is, however, safely portable when mounted 
on a suitable platform. 

Rapid digestion method for determination of phosphorus, D. W. Bolin and 
O. E.^Stamberg. (Idaho Expt. Sta.). {Indus, and Engin. Chem., Analyt. Ed., 16 
(1944), No. 5, p. 345 ).—The authors have shown that the presence of molybdenum 
in a perchloric-sulfuric acid mixture markedly increases the rate of oxidation of 
organic matter. The use of molybdenum in small quantities as catalyst proved not 
to interfere with the quantitative colorimetric determination of phosphorus as in 
the Fiske and Subbarow method (E. S. R., 55, p. 310). Hence a rapid method was 
developed for determining phosphorus by perchloric-sulfuric acid digestion (E. S. R., 
75, pp, 153, 156) in the presence of molybdenum followed by colorimetric analyses. 
Results of phosphorus determinations on feeds digested with perchloric-sulfuric 
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acid mixture in the presence of molybdenum as a catalyst are presented and com* 
pared with results obtained by the official ashing method. Digestion of the sample 
to a clear solution free from charred residue could usually be effected in a few 
minutes. When samples were of 0.5 gm. or less a set of six samples could be 
digested in less than 10 min. The examples given are of analyses of feeds and their 
component materials. 

Colorimetric determination of 2,4-dinitroani8ole, M. S. Schechter and H. L. 
Haller. (U. S. D. A.). {Indium, ofid En^in. Chem., Analyt. Ed., 16 (1944), No. 5, 
pp. 325-326, Ulus. 2).«—Use was made of the purpuric acid reaction, in which 
potassium cyanide reacts with w-dinitro compounds to give red-brown to violet 
colors. The reaction with 2,4-dinitroanisole is presumed to be similar to that for 

2.4- dinitrophenol, which gives 2-hydroxylamino-3-cyano-4-nitrophenol. A reaction 
of the dinitroanisole in which it is acted upon by concentrated sodium hydroxide in 
acetone solution to give a violet color was found to be too sensitive for samples 
containing as much as 2 percent of 2,4-dinitroanisole, but it is held that this reaction 
would certainly be useful when very small quantities of 2,4-dinitroanisole had to be 
determined. 

Colorimetric determination of l-chloro-2j4-dinitrobenzene as an impurity in 

2.4- dinitroanisole, M. S. Schechter and H. L. Haller. (U. S. D. A.). (Indus. 

and Engin. Chem., Analyt. Ed., 16 (1944), No. 5, pp. 326-327, Ulus. 1 ).—dlie 
method described is based upon the reaction of 2,4-dinitrochlorobenzene with pyridine 
in which the ring is opened to give a 2,4-dinitrophenylimine of an open-chain 
unsaturated aldehyde. This aldehyde, in the enol form in which it exists in alcoholic 
alkaline solution, is of an intense violet color. The intensity of this color is deter¬ 
mined in a photometer with the aid of a [Wratten?] No. 58 light filter, 

A colorimetric determination of nicotinic acid, A. E. Teeri and S. R. Shimer 
(.Neu> llanipsliirc Sta. .Sci. Contrib. [92] \1944], pp. 307-311 ).—This has been 
abstracted (E. S. R., 91, p. 637) from the original. 

In line 7 of the second paragraph of that abstract, the numerical expression of 
wavelength should read “400 inp.” 

Adsorption of riboflavin by lactose, A. Leviton. (U. S. D. A.). (Indus, and 
Engin. Chem., 36 (1944), No. S, pp. 744-747, Ulus. 1 ).—In continuation of earlier 
work (E. S. R., 90, p. 442) dealing with the influence of concentration on the 
adsorption of riboflavin by lactose, the present study shows that temperature is very 
important, since temperature as well as lactose concentration influences the critical 
concentration of riboflavin below which no adsorption occurs. This critical concen¬ 
tration was found to increase markedly with temperature increase, so that by 
choosing a temperature sufficiently high it was i)ossibIe to crystallize a considerable 
portion of the lactose free of riboflavin. Then by lowering the temperature it was 
possible to crystallize another batch of lactose containing adsorbed riboflavin in 
good yields. Tables are given from which the plant operator may choose operating 
conditions with respect to concentration and temperature for the controlled prepara¬ 
tion of adsorbate in the yield and concentration desired. As a basis for these tables, 
concentrations and temperatures were studied that covered the ranges encountered 
in the manufacture of adsorbates from grain curd casein. 

Some factors affecting the determination of riboflavin by the fluorometric 
method, A. Hoffer, A. W. Alcock, and W. F. Geddes. (Minn. Expt. Sta.). 
(Cereal Chem., 21 (1944), No. 6, pp. 515-523 ).—The reference assay procedu e 
used was essentially that of Andrews (E. S. R., 91, p. 506) and involved utilization 
of a 1-gm. sample and adsorption of riboflavin from the extract (following KMnOi 
and HaOa treatment), using Florisil as the adsorbent. The effect of sample size 
was studied by observing the adsorption from 50 cc, aliquots of extract (100 cc. 
total value) prepared from 3, 6, and 10 gm. of second-clear flour and passed in 
succession through a series of four adsorption tubes containing 1.1 gm. Florisil. 
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In a parallel series of* experiments different volumes of extract were each passed 
through a series of four adsorption tubes. As the sample size increased a smaller 
fraction of the total riboflavin of the extract was adsorbed on the first tube and 
as the size of the aliquot increased more and more riboflavin escaped adsorption 
on the first tube. With the larger samples (6 and 10 gm.) the proportion of the 
riboflavin adsorbed when adsorption was apparently complete was only about 50 
percent of that observed for the smaller samples. These results indicated that 
increasing the size of sample decreased the efficiency of extraction and also de> 
creased the adsorptive efficiency of the Florisil. Riboflavin adsorbed on extraction 
residues went into solution upon dilution. Different lots of Florisil exhibited differ¬ 
ences in adsorptive efficiency, but even the less efficient Florisils adsorbed pure 
riboflavin quantitatively from aqueous or buffered acid solutions; the lowered 
efficiency with flour extracts as sample size increased suggested, therefore, that 
increasing quantities of impurities were present in the extract. 

Taking this factor into account, suggestions are made for carrying out recovery 
trials and for checking the adsorbing qualities of Florisil. Native riboflavin ad¬ 
sorbed on Florisil could be removed by washing, indicating the necessity for using 
the minimum of washing water. “The use of Corning filter 511 alone for the incident 
light proved unsatisfactory owing to the photosensitivity of riboflavin in pyridine 
eluates and to the difficulty of finding the blank values for patent flour eluates. 
The use of a combination of Corning filters 511 and 038 for the incident light with 
351 for the fluorescent light eliminated these difficulties as sources of important 
errors.” 

A rapid method for the determination of riboflavin in wheat and wheat products, 

A. Hoffer, a. W. Alcock, and W. F. Geddes. (Minn. Expt, Sta.). (Cereal 
Chem., 21 (1944), No. 6, pp. 524-533 ).—The rapid method described eliminated 
adsorption on Florisil and the use of pyridine, and involved extraction of the 
riboflavin by heating the sample in acid KCl solution for v30 min. at /O'* C. From 
the supernatant solution, separated from the residue by centrifugation, an aliquot 
was taken for treatment with KMnOi and hLOa for removal of impurities. 
Fluorescence, read after the gas bubbles had cleared, was measured before and after 
the addition of the riboflavin standard to the aliquot and again following treatment 
with sodium hydrosulfite to obtain the blank reading. Results of assays of flour, 
mill feeds, and bread by the rapid method agreed closely with those obtained by the 
fluorometric procedure described above, which was used as a standard of reference. 
For both the rapid and reference methods the absolute error increased, while the 
percentage error decreased, with increasing riboflavin content. The duplicate error 
for tlie rapid method was lower than for the reference method. The rapid method 
worked well with enriched flour and bread, mill feeds, and wheat, and in spite of low 
fluorescence readings gave satisfactory results for unenriched patent flours. It is 
considered applicable to other materials but not to green plant tissues. A single 
determination by this method required from 60-70 min. 

Simplification of the thiochrome method for thiamine determination, G. W. 
Schiller (Cereal Chem., 21 (1944), No. 6, pp. 544-548 ).—llie procedure described 
effects a considerable saving of time by elimination of the zeolite adsorption pro¬ 
cedure. The method was found applicable without variation in procedure to all types 
of milled products, and no correction factors were necessary. The sample, varied 
in weight depending upon the expected thiamine content, is subjected to warm acid 
hydrolysis followed by adjustment of pH and hydrolysis with takadiastase. The 
extract obtained upon filtration is treated with KCl crystals and then subjected to 
oxidation with alkaline ferricyanide, the alkali being added after the ferricyanide, 
following which the fluorescent material is extracted with isobutanol; fluorescence 
readings are made directly from this extract (after drying with anhydrous sodium 
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sulfate) in the fluorophotometer previously set with the quinine sulfate standard. 
The reading obtained is proportional to the amount of thiamine in the sample plus 
any nonthiamine fluorescent impurities. The latter are corrected for in readings 
from the blank determination carried out with the unknown subjected to all treat¬ 
ments except that of oxidation. The thiamine content is calculated, according to the 
equation given, with reference to readings obtained on a thiamine control solution 
subjected to the various treatments in the procedure. The accuracy of the simplified 
method, as shown by collaborative analyses of 127 samples of various cereal products, 
compares favorably with that of the regular thiochrome method. 

Properties of paraffin relating to microtechnique, W. T. Dempster {Mich. 
Acad. Set., Arts, cmd Letters, Papers, 29 (1943), pp. 251-264, Ulus. 5). —“Un¬ 
adulterated paraffin, when congealed in an embedding mass, is composed of con¬ 
tiguous needlelike crystalline aggregates, each of which consists of a central core 
and many concentric lamellae made of alternate depositions of hard and soft paraffin. 
This crystalline mass forms the matrix for embedded tissue. Except for the most 
peripheral layer, rapid cooling of a mass does not materially reduce the size of 
rrystals. If each crystal is in intimate contact with other crystals so that no inter¬ 
stices occur, the paraffin is clear and homogeneous, and good microtome sections may 
be made. Mottling or ‘crystallization’ is a defect due to air spaces between crystals, 
which makes crystals visible grossly. .Suggested procedures that eliminate or reduce 
mottling are outlined. Within tissue interstices typical needle structure of paraffin 
is supplanted by irregular lamellation, but within cells the paraffin is amorphous. 
Cooling curves are presented to show characteristics of a group of typical embedding 
paraffins. The literature on paraffin transition points is cited in relation to a dis¬ 
cussion of the plastic behavior of paraffin. Above and below a characteristic tem¬ 
perature for each paraffin the mode of response to a distorting force becomes 
altered. This temperature, for standardized conditions of testing, may be called the 
plastic point, and it may be used as a measure of the relative hardness of paraffin. 
The sectioning behavior of paraffin is more closely related to the plastic point of a 
sample than to the melting point.” 

Un nouveau micromanipulateur hydraulique, M. Cailloux (Rev. Canad. Biol, 
2 (1943), No. 5, pp. 528-540, Ulus. 7; Eng. ahs., pp. 539-540). —The new type of 
apparatus described and illustrated is composed of two distinct units—the micro¬ 
manipulator and the receptor which holds the microtools. The advantages reported 
are: All movements of the tools are controlled by a single knob; the response is 
positive, without lag; it is exceedingly refractory to vibrations; the receptor can 
be so placed that the microtool seems to be a continuation of the lever on the 
manipulator; the ratio of demultiplication can be varied at will; the apparatus does 
not need previous training for expert application; and in its manufacture very few 
parts need be machined with great precision. 

AGRICULTURAL METEOROLOGY 

Weather predetermined by solar variation, C. G. Abbof (Smithsn. Misc. 
Collect., 104 (1944), No. 5, pp. 44, Ulus. 24). —From revised daily solar-constant 
values studied to select dates during 1924-39 when brief sequences of rise and fall of 
the sun’s emission of radiation occurred, a table of 440 sequences was made; this 
table is divided into cases of rising and falling sequences, and each class is then 
subdivided into 12 groups for the 12 mo. of the. year. The average length per 
sequence is 4 days, and the average amplitude of change per sequence is 0.7 percent 
of the solar constant of radiation. Corresponding to each individual case of rising 
and falling sequences, the departures from normal temperatures and barometric 
pressures were tabulated for a number of widely separated stations; these tabula¬ 
tions ran from 5 days before to 14 (sometimes 20) days after the zeroth day of the 
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sequence. Mean values for successive days were computed (method shown by 
photographs) for every station and every month, and graphs indicate the average 
marches of the weather elements attending rise and fall of the solar constant. The 
main results were: Solar changes affect weather for about 20 days; produce 
major effects on temperature which are generally opposite for rising and falling 
solar activity; and may alter temperatures by 10°-15° F. as much as 10 days after 
the zeroth day, depending on whether the solar radiation has increased or decreased. 

These results were confirmed and buttressed by a similar treatment of the observa¬ 
tion of calcium flocculi over the sun^s disk made at the Observatory of Ebro, Spain, 
1910-37; the solar-constant curves and the solar-flocculi curves for temperature 
departures at Washington, D. C., for all 12 mo. from the day —3 to the day +14 
gave a correlation coeificient of 59.7 ±1.9 percent. It is shown that on the average 
the weather influence begins 4 days before the solar-constant change begins and 6 
days before the areas of solar flocculi are affected. This leads to the hope that some 
other solar phenomenon may be found that changes simultaneously with the weather 
effects and is available as a basis for a long-range detailed weather forecast of 
upward of 2 weeks. Curves are given to illustrate and clarify these and other 
results. From the combined results of the Smithsonian solar-constant work and 
the Ebro flocculi photography, solar forecasts were prepared for 201 days of the 
years 1911, 1915, 1917, and 1935 and compared with the events; the re.sults give 
fair promise that useful forecasts could be made if daily determinations were 
available to record all solar changes. 

Previously published data show the variation of the monthly means of the solar 
constant of radiation, its analysis into 14 regular periodicities, and a prediction of 
solar variation for 1939-45. In the present study the prediction is compared with 
preliminary monthly mean solar-constant values from Mt. Montezuma, 1939-45; good 
verification is shown. This led to the expectation of interesting features of weather 
in 1944, 1945, and 1946; prediction indicated low solar-constant values similar to 
those of 1922-23 when unusual weather was experienced. Since the period of 273 
mo. is the approximate least common multiple of the 14 periodicities in solar varia¬ 
tion, and also of the 11^-yr. sunspot cycle, weather features should tend to repeat 
in cycles slightly less than 23 yr. long. Examples are given confirming the 23-yr. 
cycle in weather features, which has been reduced to a rough rule-of-thumb prac¬ 
tice, viz, the mean of the departure from normal temperatures and precipitations 
of April 46 yr. before, and of February 23 yr, before, indicates the departure for 
January of the year predicted—and similarly for succeeding months. By employ¬ 
ment of this method, useful results for 96 mo. are quoted for Eastport, Me., and 
for 12 stations scattered over New England; for Eastport 84 mo. out of 96 and for 
New England 803 out of 1,144 yielded reasonably useful predictions. The individual 
effects of the 14 periodicities on weather are traced. For shorter periods (8-21 
mo.) changes of phase in weather effects of solar variation occur for different sea¬ 
sons of the year. 

With seasonal phase changes in weather responses eliminated, it is shown that 
the period of 8k^ mo. has been strongly marked at Copenhagen, Vienna, and New 
Haven since 1800; similar results are in manuscript for other solar periods. Hence 
it is inferred that in the sun’s emission of radiation the 14 periodicities have persisted 
with unchanged phase for at least 140 yr. The individual effects of the 14 periodici¬ 
ties—and in addition of the sunspot cycle—are computed from records of precipita¬ 
tion at Peoria, III, 1856-1929; these are synthesized for 1930-43 and compared to the 
events. Improvements seem possible by adjusted periods and consideration of 
terrestrial influences. Attention is drawn to a period of 27.0074 days in Washington 
precipitation (E. S. R., 91, p. 640); results of comparisons of its indications with 
the events are given through 1943, and a forecast of days of high precipitation for 
1944 is tabulated—with verification for the first 4 mo. of that year excepting April. 
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Precipitation prospects, 1943-47, for Ohio and near-by States, E. L. Moseley 

{Mich. Acad. Sci., Arts, and Letters, Papers, 29 (1943), pp. 2^-29).—This is a 
general discussion of correlations of tree-ring measurements with amounts of annual 
precipitation and their use as a basis for long-range forecasts of precipitation, with 
presentation of specific figures for various periods of time and the conclusion that 
“further data either from tree rings or from unpublished records of rainfall in the 
middle of the last century may make possible more precise statements regarding 
probable future rainfall in different areas.” 

Weather headlines in Ohio, G. W. Mindling (OMo State Univ. Studies, Engin. 
Ser., Bid. 120 (1944), pp. 124-\-, Ulus. 2). —This compilation of climatological data 
through 1944 for Ohio—coming from various sources and in some cases going 
back to the last quarter of the eighteenth century—covers the “head-lines” in cold 
weather, dry periods, heavy rains, floods, frosts, hailstorms, ice storms, notable snow¬ 
storms, nontornadic windstorms, tornadoes, warm weather, and miscellaneous inci¬ 
dents. Tabulated State averages over long periods of years include annual precipita¬ 
tion and snowfall, percentages of normal precipitation by seasons, and temperatures, 
precipitation, and snowfall by months. 

Dommages causes aux plants de tabac par le vent et moyens de les pr6venir 
[Wind damage to tobacco plants and means of preventing it], F. Godbout and 
O. Beaudoin {Quebec Soc. Protect. Plants Rpt., 28 (1936-43), pp. 66-67). 

SOILS—FERTILIZERS 

A soil map of Australia, J. A. Prescott {Austral. Council Sci. and Indus. Res. 
Dul. 177 (1944), pp. 15-{-, Ulus. 1). —Along with a map of the major soil zones of 
Australia, this bulletin presents a discussion of the various regions and the environ¬ 
mental conditions prevailing. 

Radioactivity of New Zealand soils and rocks, E. Marsden and C. Watson- 

Munuo {Neiv Zeal. Jour. Sci. and Technol., 26 (1944), No. 3, Sect. B, pp. 99-114, 
Ulus. 1). —The alpha ray activities of various soils and rocks in New Zealand, 
Australia, and Great Britain are reported. The results show that soil radioactivities 
are dependent upon tlie rocks from which they are derived rather than the type 
of soil. Basalts, andesites, rhyolites, and limestones gave low readings, while 
granites and graywackes gave high readings of alpha ray activities in ionization 
currents X lO^Vcm.^ These results were confirmed in the case of graywackes and 
basalts by observations with the gamma ray chamber. The gamma ray activity of 
potassium salts in the samples influenced the results considerably. 

A study of the centrifuge moisture equivalent as an index of the hydraulic 
permeability of saturated soils: A progress report, H. B. Roe and J. K. Park. 
(Minn. Expt. Sta.). {Agr. Engin., 25 (1944), No. 10, pp. 381-385, Ulus. 5). —The 
centrifuge moisture equivalent, is generally more readily and quickly determined 
than is the hydraulic i>crmcability {k^ in Darcy’s law of fluid flow through porous 
media, v = kJb^lL). The authors sought a usable empirical relation between cor¬ 
responding and values, because numerical values of this coefficient are thus 
far available for only a negligible number among thousands of soils^ of differing 
character, the equipment and knowledge of procedures for making such determina¬ 
tions exist at relatively few places, and the determinations often take considerable 
time. This study is limited to saturated soils and* to tests made on laboratory- 
prepared samples rather than on undisturbed field samples. A form of variable 
head permeameter constructed for the direct determination of is described and 
shown in a diagrammatic drawing and photograph. Derivation of an equation for 
the computation of the results, from which the final value of the head is eliminated, 
is shown. 

The exi)erimental results showed that there is no mathematical relationship between 
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moisture equivalent and hydraulic permeability sufficiently reliable for direct appli¬ 
cation to practical problems. There was indicated, however, a general trend suf¬ 
ficiently clear to serve as a guide to the judgment in selecting the probable range 
of values for a given soil whose moisture equivalent is known, even though the 
laboratory determination of the exact kg cannot readily be carried out. 

Permeability measurements on disturbed soil samples, M. Fireman. (U. S. 
D. A.). (Soil ScL, 58 (1944), No. 5, pp. 337-353, Ulus. 5). —Some of the factors 
which influence laboratory permeability measurements are discussed briefly. These 
are: Method of determination; shape and size of permeameter; water outlet; soil 
retaining screens; water-head controls; hydraulic gradient; fluids; viscosity; tem¬ 
perature; direction of water flow; entrapped air; texture; volume weight, and 
water content during packing; effect of sieve size; packing technic; wetting technic; 
variability of permeability with time; electrolyte concentration; composition of 
water; and replication. 

The author finds that laboratory studies are useful where it is not practical or 
economically feasible to conduct field trials on soil reclamation and movement of 
water through soils; and that disturbed soil samples can be used advantageously 
to study the relative changes in percolation rate brought about by specific chemical 
and physical soil treatments. 

Effect of entrapped air upon the permeability of soils, J. E. Christiansen. 

(U. S. D. A.). (Soil Sci., 58 (1944), No. 5, pp. 355-365, Ulus. 6). —In soils prepared 
for laboratory permeability determinations and wetted, some air is trapped regard¬ 
less of whether the water is applied from the top, from below by capillarity, or under 
a head. Upward flow of water in the permeameter is no assurance of air elimina¬ 
tion. Having once become immobilized, this entrapi)ed air can escape only by dis¬ 
solving in the water. A means of avoiding this air entrapment is to evacuate the 
dry soil and wet it in the absence of air. 

In some soils, the method of wetting under reduced pressure greatly reduces the 
final permeability obtained. Entrapped air causes a large reduction in permeability 
compared with that of completely saturated soils. In some instances an increase 
of more than 30 times the previous minimum rate has been obtained with the elimina¬ 
tion of this air. The presence of air in the soil results in permeability values being 
affected by variations in pressure and temperature. The increase in volume of 
entrapped air with increase in temperature results in a relative decrease in flow, 
which partly compensates for the increase in flow due to the decrease in viscosity 
of the water. 

Physical effects of tillage in relation to plant growth (Alabama Sta. Rpt. 
1942, p. 9). —The effect of soil tillage on plant growth has always been a difficult 
problem. In an attempt to determine this factor, cotton was planted in 18 experi¬ 
mental plots consisting of various clod mixtures or soil separates ranging in size from 
less than ^ in. to 2 in. One-half of the plots received an application of surface 
mulch. Good stands of cotton were obtained on all plots containing clod mixtures 
that had not been mulched. Where mulch was used the stands were poor. Very 
poor stands were obtained on both mulched and unmulched plots that contained 
clod separates of one size only. 

Soil crust formation and its relation to crop stand (Alabama Sta. Rpt. 1942, 
pp. 7-8). —Tubs containing Cecil clay loam were planted to cotton, one-half of the 
tubs being treated with a mixture of sugar and casein to promote bacterial growth 
in an attempt to find the effect of soil crust formation on crop stands. The treated 
tubs were found to produce poor stands of cotton and the soils had a hard crust 
which was very water stable. 

Effect of cropping practices on runoff, soil, and fertilizer losses (Alabama Sta, 
Rpt. 1942, pp. 9-10). —The practice of using balks was found to reduce water loss 
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50 percent and soil loss 17 percent. However, cotton yields from balk plots were 
only about one-half of those from the check plots. 

Stubble mulch farming in southern Idaho, H. C. McKay and W. A. Moss 
(Coop. U. S. D. A.). {Idaho Sta. Bui 256 (1944), pp. 20, ilhts. 12).—Tht effect 
of straw mulch on erosion, moisture conservation, and yield of wheat under a sum¬ 
mer fallow system was detemiined on a soil corresponding to the Ritzville series 
at the Tetonia Substation 7 miles northwest of Tetonia, Idaho. The station is 
located at 6,0(X)-ft. elevation and is characterized by wide seasonal range in tem¬ 
perature and an average annual precipitation of 13.1 in. 

Investigations covering a 4-yr. period indicated that burning straw residues is the 
greatest single factor contributing to erosion of cropland in the southeastern Idaho 
dry-farm area and that working summer fallow more than is necessary to control 
weeds has a tendency to increase erosion. For wheat yields and erosion control, 
surface utilization of straw is superior to mixing it with the surface soil or turning 
it completely under. Under conditions of heavy straw, burning gave a small increase 
in yield; but under conditions of light stubble no advantage was gained by burning 
The burning of stubble in all cases contributed to the erosion problem. 

In connection with tillage and the effect of soil-management practices on fertility 
and erosion, it was found that, after initial tillage, the method of cultivating tlie 
fallow giving best results was rod weeding only when necessary. Subsurface imple¬ 
ments leave from 90 to 95 percent of the straw and stubble on the surface. The 
low organic matter and nitrogen content of the surface soil of southern Idaho 
wheat lands strongly indicates the necessity of not only utilizing all crop residues 
but also of adopting crop rotations to maintain soil fertility. The success of stubble 
mulch tillage depends upon the timeliness and quality of operations. All initial 
tillage and fallow operations should be completed before the weeds and volunteer 
wheat have made much growth. No subsurface tillage should be undertaken during 
wet weather. Straw spreaders should be used on all combines. 

The bulletin contains general recommendations on practices to be followed in 
handling crop residues, depending upon the previous yield of wheat obtained. 

Contour furrows for water conservation on pasture land {Alabama Sta. Rpt. 
1942, p. 10). —Three years’ results indicated that it does not pay to contour furrow 
pastures on Norfolk sandy loam, which has a higli infiltration rate and good sub¬ 
surface drainage. 

Reclaiming stripped lands in Illinois, L. A. Holmes {Sci. Mo., 59 {1944), 
No. 6, pp. 414-420, Ulus. 7). —An illustrated article on the extent, api>earance, and 
methods of reclaiming strip mined land of southern Illinois. In 1941, 23,981 acres 
of land had been mined. It is estimated that the State contains an additional 34,840 
acres of shallow coal deposits suitable to recovery by strip mining methods. Through 
forestation, development of pasture, recreational park areas, and game preserves, 
the strip mined areas may be used to advantage and will, in the opinion of the 
author, return a yearly profit to the owner equal to that obtained from the land 
prior to mining. 

The influence of temperature on the microflora of the soil, J. E. Greaves and 
L. W. Jones. (Utah State Agr. Col.). {Soil Sci., 58 (1944), No. 5, pp. 377-387, 
Ulus. 1). —Samples of four soils were stored for 24 mo. at 10°, 20°, 30°, and 40° C., 
and at the end of 6, 12, 18, and 24 mo. were analyzed for numbers of micro¬ 
organisms, accumulation of ammonia and nitrates, and total gains in nitrogen. 

The greatest number of micro-organisms developed on synthetic glucose agar 
when the soils had been stored at 10°; the fewest after storage at 40°. The 
accumulation of ammonia was greatest in soils which were stored at 10° and least 
in those stored at 40°. This difference produced by storage was so great that it was 
not obliterated by incubating with dried blood for 7 days at 20° or 30°. The 
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Storage of soils for 24 mo. at 10® or 20* produced a rather persistent change in their 
nitrifying microflora. In two out of the four soils stored at 40®, the ability to 
produce nitrates had been lost. Storage of soils at 20® and 30® for 24 mo. had no 
significant effect upon their nitrogen-fixing powers, but storage at 40® materially 
reduced nitrogen fixation. When tested by the tumbler method, storage at 10° was 
found to reduce greatly the nitrogen-fixing powers of the soils as compared with that 
of similar soils stored at 20® or 30°. 

New Aspergilli from soil, K. B. Raper and C. Thom. (U. S. D. A.). 

(Mycologia, 36 (1944), No. 6, pp. 555-575, Ulus. 6 ).—Five si)ecies and one variety 
of Aspergillus isolated from southern or tropical soils are described as‘new. The 
new forms are as follows: A. janus; A. janus breins; A. caespitosus; A. granulo¬ 
sus; A. panamensis; and A. sparsus. 

Correlation between size and number of soil animals, M. S. Ghii arov 
(Compt. Rend. (Dok.) Acad. Sci. U. R. S. S., n. ser., 43 (1944), No. 6, pp. 267-269, 
Ulus. 1 ).—Graphic information is presented on the relation of the size to the ntiinher 
of soil organisms per unit of space. The data suggest a definite regularity in the 
distribution of the represenative soil fauna over a unit area according to given size 
groups. The most numerous organisms are the ones of smallest dimensions. The 
author attributes this size distribution to such factors as food, water, and ox 5 ^gen 
supply. 

The chemical composition of earthworm casts, H. A. Lunt and H. G. M. 

Jacobson. (Conn. [New Haven] Expt. Sta.). {Soil Sci., 58 (1944), No. 5, pp. 
367-375 ).—Samples of earthworm casts and of unworked soil from several depths 
were collected from a cultivated field and from four forested areas and subjected 
to chemical and mechanical analyses. 

At the time of sampling, the field soil contained approximately three casts to the 
square foot, averaging 2 oz. each, or 16,000 lb. to the acre. In the field soil, casts 
contained less exchangeable hydrogen and a lower clay content than the 0- to 6-in. 
layer. The casts had higher pH values and were higher in total and nitrate nitrogen, 
organic matter, total and exchangeable calcium, exchangeable potassium and mag¬ 
nesium, available phosphorus, base capacity, base saturation, and moisture equivalent. 
Total magnesium was about equal in all samples. Forest soil samples showed similar, 
but even more striking, results. Forest soil ca.sts were higher in nitrogen, organic 
carbon, and exchangeable calcium, and had a higher moisture equivalent than the 
casts from the field soil. 

These changes in composition as the result of earthworm activity are due chiefly 
to the intimate mixing of plant and animal remains with mineral .soil in the digestive 
tract of the worm and to the action of digestive secretions on the mixture. That 
earthworms are beneficial to the soil has been established beyond a doubt. Conditions 
favorable to the worms, however, are at the same time favorable to plant growth, 
and quantitative measurements under field conditions of the part the worms play in 
crop production have not as yet been obtained. 

Procedures for testing soils: Nomenclature and definitions—standard methods 
—suggested methods {Philadelphia 2: Amer. Soc. Testing Materials, 1944, pp. 
200-}-, Ulus. 96 ).—This publication presents 13 American Society for Te.sling Mate¬ 
rials standard methods, as well as 38 suggested procedures for investigating soil 
and .soil mixtures. The compilation consists of the following parts: (1) Indicator 
tests on soils (pp. 8-58) ; (2) compaction and consolidation tests on soils (pp. 59- 
76) ; (3) strength tests on soils (pp. 77-124) ; (4) tests for soil-cement (pp. 125- 
138); and (5) tests for soil-bituminous mixtures (pp. 139-200). 

Some modifications in the Neubauer method, W. T. McGeorge. (Ariz. Expt. 
Sta.). {Soil Sci., 58 (1944), No. 5, pp. 389-397, Ulus. 2 ).—In a study of certain 
modifications of procedure in the Neubauer seedling test (E. S. R., 53, p. 319), it 
was shown that both the ratio and the absolute weight and number of seedlings must 
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be maintained at 100:100, but in availability studies informative data can be obtained 
by modifying the procedure to use lower weights of soil. The Neubauer test, like 
the chemical analysis of a soil, is an empirical test because the conditions must be 
closely adhered to in order to obtain quantitative values. When the Neubauer test 
is modified by comparing uptake of nutrient elements by rye and by other seedlings 
the data are confused by lack of uniformity of seed. There is, however, strong 
evidence that the availability as measured with rye seedlings is applicable to many 
other crops. 

Fertilizer recommendations for Mississippi, 1945, C. Dorman (Miss. Farm 
Res. [ML^^sissippi T (1944), No. 12, />/>. 1, 2). —The five grades of mixed 

fertilizers available for 1945 are considered in relation to crop and soil needs for 
the most efficient wartime production. Fertilizer recommendations are presented 
for the various soil areas of the State. 

Lime and 0-8-6 produce vetch nitrogen for com and cotton in Brown loam soil 

areas, H. B. Vanderford (Miss. Farm Res. [Mississippi .SVa.], 7 (1944), No. 12, 
p. S ).—Grenada silt loam, a Brown loam soil, was used in greenhouse, laboratory, 
and field studies to determine the most desirable lime level for legume growth. 
Using soybeans, Korean lespedeza, and sweetclover, it was found that pH 7 was the 
most desirable level. 

Fertilizer practices for cotton on soils of Tallahatchie, J. Pitner (Miss. Farm 
Res. [Mississippi Sta.], 7 (1944), No. 12, p. 2). —Results of .soil management studies 
on Minter fine sandy loam, in the vicinity of Greenwood, Miss., show that increases 
in yield of seed cotton were obtained by applying commercial fertilizer in addition to 
growing and turning under vetch. Nitrogen was found to be the fertilizer element 
most badly needed. 

Contribution to the theory and practice of use of nitrogen fertilizers, M. C. 

Cajlachjan (Compt. Rend. (Dok.) Acad. Sci. U. R. S. S., n. ser., 43 (1944), No. 
9, pp. 387-390, ilhis. 2). —The author discusses the common belief in regard to 
nitrogen fertilizers causing an increase in vegetative growth and tending to delay 
the seed-forming processes in plants. It is pointed out that there are certain plants 
where this may not be the case. Experiments with millet, perilla, lupine, and lettuce, 
indicate that these plants should be referred to as crops that can be controlled by 
means of nitrogen application. The use of nitrates is also suggested as advisable 
in the case of buckwheat, soybeans, and hemp, since increases in yield were obtained 
without any delay in ripening. It is pointed out that the amount of work thus far 
completed limits the crops referred to. 

Phosphorus investigations, J. L. Anthony (Miss. Farm Res. [Mississippi .9/a.], 
7 (1944), No. 12, pp. 1, 7, 6). —The crop resix)nse to sources of pho.sphorus and lime 
materials is summarized for soils of the hill section of the State. Differences in 
response are reported for various crops under the different soil conditions. 

Phosphates and superphosphate, A. N. Gray (London: E. T. Heron & Co., 
1944, 2. cd., pp. 416, Ulus. 38 ).—This- edition presents a statistical history of the 
phosphate and superphosphate industries and brings the statistical data up to 1939. 
The following topics are covered: Phosphates and their uses; production, grades, 
deposits and reserves, and consumption and trade; superphosphaPe—origin; and 
history, production, cost of production, consumption, and trade; double super¬ 
phosphate, calcined phosphates, and phosphate of ammonia; basic slag—production 
and consumption ; and phosphoric acid. 

Double superphosphate, A. L. Mehring (U. S. Dept. Agr, Cir. 718 (1944), 
pp. 24, Ulus. 4). —The history of the development of the manufacture and of the 
use of double superphosphate is presented in this circular. In the definition of double 
superphosphate the author points out that the term “superphosphate” is a general 
term applied to fertilizer products obtained by treating phosphate rock, apatite, bone, 
or other phosphatic materials with either sulfuric or phosphoric acid, or with a mix- 
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ture of both. In order to distinguish superphosphate made by acidulation of phos¬ 
phates with phosphoric acid from other types of superphosphate, the specific name 
‘‘double superphosphate” has long been used. In more recent years this material has 
also been called triple, treble, multiple, and concentrated superphosphate, Electrophos, 
and other names. 

Double superphosphate, as manufactured in 1942, contained 46.5 percent available 
PaOs. Double superphosphate is considered as having the following advantages over 
other phosphoric materials: (1) For making certain high-analysis mixed fertilizers; 
(2) for direct use in agriculture in the United States at points distant from a super¬ 
phosphate plant; (3) in the utilization of certain grades of phosphate rock unsuitable 
for manufacture of ordinary superphosphate; and (4) in the export market. It is 
also the ideal material for raising the grade of run-o£-pile ordinary superphosphate. 

Detailed information is presented on preparation processes, patents, history of pro¬ 
duction abroad, history of American production, production import and export statis¬ 
tics, uses, consumption, agricultural value, chemical composition, and physical proper¬ 
ties. 

Changes in pH and in base-exchange properties of cranberry soils following 
the use of alkaline water, H. H. Hull and N. E. Stevens. (Univ. Wis. et al.). 

(Soil Set., 5(? (1944), No. 5. />/’. 405-40S).—]\<'])('ci{v(\ llooding of ci'anbcri'y sntls 
with alkaline water will increase the base saturation to such an extent that an unde¬ 
sirably high pH value may result. Although under greenhouse conditions this can 
be brought about in a few years, it will probably take much longer in field practice. 
Since cranberry marshes are maintained for a long time, however, it appears probable 
that the regular use of alkaline water for flooding would eventually render them 
unprofitable for cranberry culture. 

The influence of high concentrations of sodium sulfate, sodium chloride, cal¬ 
cium chloride, and magnesium chloride on the growth of guayule in sand culture, 

C. H. Wadleigh and H. G. Gauch. (U. S. D. A.). (Soil Sci, 58 (1944), No. 5, 
pp. 399-403, Ulus. 2). —Guayule plants were grown in sand culture with a control 
nutrient solution, and in cultures with this same solution but with 1, 2, and 3 at¬ 
mospheres osmotic pressure of an added salt (sodium sulfate and sodium, calcium, 
and magnesium chlorides). 

This species was found very sensitive to magnesium, the plants being killed by the 
lowest concentration of MgCb used, but very tolerant of CaCb, making fairly satis¬ 
factory growth in the presence of 3 atm. osmotic jiressiire of added CaCl„». The 
plants were relatively sensitive to sodium salts, and at the higher concentrations they 
were more sensitive to NasSOi than to NaCl at isosmotic pressures. In the light of 
these observations, guayule may not be regarded as a salt-tolerant plant. 

Inspection of commercial fertilizers, F. W. Quackenbush et al. (Indiana 
Sta. Cir. 299 (1944), pp. 77, Ulus. 2). —This circular presents the usual statistics on 
fertilizer sales and inspection, including analyses. 

Fertilizer inspection, analysis, and use, 1943, M. F. Miller, L. D. Haigii, 
E, W. Cowan, J. H. Long, and W. A. Albrecht (Missouri Sta. Bui. 480 (1944), 
pp. 43). —In addition to the usual analyses and statistics, tin's bulletin contains 
timely articles on Wartime Fertilizer Mixtures Approved for Missouri, 1944-45, by 
L. D. Jdaigli (pi). 3-4), and Present Observations and the Enlarging Outlook for 
Fertilizer, by L. D. Haigh and W. A. Albrecht (pp. 5-6). 

AGRICULTURAL BOTANY 

History and nomenclature of the higher units of classification, L. Croizat 
(Bui. Torrey Bot. Club, 72 (1945), No. 1, pp. 52-75). —The author has collected 
certain notes of interest to the history of botanical thought in general and believed to 
be even more valuable in elucidating much that is obscure about the origin and nature 
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of systematic units above the genus level. *To be informed about history may rate as 
an amenity, but to handle these units with purposeful understanding is a necessity.*' 
The study consists of two parts: A historical review of the fundamental literature 
during 173!5-89—in which artificial and natural classifications were at last clearly 
understood and ultimately separated—and additional data for 1789-1905; and a con¬ 
sideration of the issues of practical nomenclature in the units above the genus. 

Fisiologia vegetale e piante agrarie [Plant physiology and agricultural crops], 
R. CiFivKRi {Firefise (Florence): G. Barb era, 1943, pp. 835~\~> Hhcs, 300 ).—A com¬ 
prehensive textbook of plant physiology, with bibliography of 13 pages and author and 
subject indexes. 

The outline classification used in the Bergey Manual of Determinative Bac¬ 
teriology, R. S. Breed, E. G. D. Murray, and A. P. Hitchens. (N. Y. State 
h.xpt. Sta. et al.). (Bact. Rev., 8 (1944), No. 4, pp. 255-260). —The outline presented 
has been developed from previous classifications by the editorial board of the manual 
for use in the sixth edition (in press) of the Bergey Manual. The historical back¬ 
ground (24 references) of the work is included. 

Routine tests for the descriptive chart: Morphological and biochemical 
(J^nre Cult. Study Bart., 12 (1944), No. 4. Leaflet 5 , 9 . ed., pp. 23Ulus. 1) 

Recent advances in our knowledge of the physiology of microorganisms, 
C. B. VAN Niel {Bact. Rev., 8 (1944), No. 4, pp. 225-234). — A review, with 25 
references. 

A growth-delaying effect of ultraviolet radiation on bacterial viruses, S. E. 

Luria (Natl. Acad. Sci. Priu., 30 (1944), No. 12, pp. 393-A97). —UltravioJct radia¬ 
tion, besides inactivating bacterial viruses (bacteriophages), produces a delay in the 
growth of the surviving virus particles on a sensitive host, this delay becoming longer 
with increasing doses of radiation. This effect is nonhereditary and more or less 
strongly marked with dilTerent viruses. It is apparently due to the cumulative effect 
of the quanta absorbed by the virus particles before their inactivation. No similar 
effect was found on virus particles surviving X-ray irradiation. This is explained by 
tlie fact that for ionizing radiation nearly each act of absorption by a virus particle 
is eflfeclive in producing inactivation; the surviving particles are likely not to have 
absorbed any radiation at all. 

Progress in methods of slime control, J. R. Sanborn. (N. Y. State Expt. 
Sta.). (Paper Trade Jour., 119 (1944), No. 25, pp. .?7-42).- Invcsligalion of the 
slime flora prevalent in 340 pulp, paper, and paperboard mills indicated that coliform 
bacteria were present in .52.6 percent, mold-type fungi in 47.6, and yeastlike organisms 
in 41.8 percent; and that among the organisms isolated as the principal types, slime¬ 
forming fungi and Aerohacter spp. were somewhat more prevalent than other groups 
of micro-organisms. It is concluded that satisfactory control can be obtained only 
where lethal agents come in direct contact with the living cells; in order to give 
germicidal agents a chance to work, removal of slime masses is thus necessary. 
The killing effects of treatments can be considerably increased through use of se¬ 
lected groups of chlorinated phenols employed in suitable combinations of mixtures 
to produce additive germicidal action. Through use of such procedures, a type of 
microbiological control can be secured which is not greatly affected by changing 
conditions, such as seasonal variations. 

Studies with Bacillus polymyxa.—III, Nutritional requirements, H. Katz- 
NELSON and A. G. Loch head (Canad. Jour. Res., 22 (1944), No. 6, Sect. C, pp. 
2/3-279).—hi further studies (E. S. R., 92, p. 328), 82 strains grew in a medium 
consisting of inorganic salts, glucose, and casein hydrolysate only when biotin was 
added. Thiamine stimulated growth of some strains but inhibited others; panto¬ 
thenic acid, niacin, riboflavin, pyridoxine, and inositol were without effect. Casein 
hydrolysate was replaceable by urea, (NH4)2S04, and a mixture of 18 amino hydro- 
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lyzed acids, but with few exceptions these substances were not as effective as the 
protein. Asparagine and KNOs were poor sources of N. Yeast extract, in a medium 
containing only glucose and inorganic salts, proved superior in stimulatory effect 
to all other substances tested. 

The seasonal production of agar in Gelidium cartilagineum, a perennial red 
alga, N. C. Cooper and G. R. Johnstone (Amer. Jour. Bot., 31 (1944), No. 10, 
pp. 638-640, ilhts. 1). —Two series of 50-gm, samples of the alga—collected at the 
low tide belt near San Pedro, Calif.—were oven-dried and used in extracting agar 
to obtain a comparative production for each month of the year. May and June 
in both series produced more agar than any of the other months; there was a 
diminution during December-March. 

A modification of the method for estimating the anti-bacterial activity of 
fungi that are difficult to grow on liquid media, W. H. Wilkins and G. C. M. 

Harris {Nature [London], 154 (1944), No. 3914, pp. 578-579, Ulus. 2). —A modifi¬ 
cation of the method previously noted (E. S. R., 91, p. 651). 

Investigation into the production of bacteriostatic substances by fungi.—Pre¬ 
liminary examination of a fourth 100 species, all Penicillia, W. H. Wilkins 
and G. C. M. Harris {Brit. Jour. Expt. Pathol., 25 (1944), No. 5, pp. 135^137). 

Concentration and preservation of crude penicillin, T. T'ung {Soc. Expt. Biol, 
and Med. Proc., 54 (1943), No. 1, pp. 103-105, Ulus. 2). —The volume of ]>cnicillin 
was greatly reduced, with considerable increase in potency of the active principle, 
by low vacuum concentration. After an initial drop the titer of concentrated mate¬ 
rial kept in a dry-ice cabinet was maintained for as long as 6 mo. 

A cylinder guide for use in plate assay of penicillin, E. J. Oswald and W. A. 
Randall {Science, 101 (1945), No. 2613, pp. 99-100, Ulus. 1). —A guide or template 
is described which facilitates placing the cylinders on the agar surface in the plate 
assay of penicillin. The general plan of conducting the assay is discussed, and 
several advantages of the procedure are noted. 

Additions to the mycological flora of the Chicago region, J. M. Roberts. 
(Mich. State Col.). {Mich. Acad. Sci., Arts, and Letters, Papers, 29 (1943), pp. 
51-53). —Tn the summer of 1940 the author collected 115 sjxicies of agarics in the 
Chicago area, 43 of which are reported as new to the region and listed. The total 
of agarics for this area at present is said to be 48 genera, 339 species, and 18 
varieties. 

More fungi from Florida, W. A. Murrill. (Fla. Expt. Sta.). (Lloydia, 
7 (1944), No. 4, pp. 303-327). —New species are described under the genera 
Clitocybe, Gymnopus, Hydrocybe, Laciaria, Lepiota, Melanoleuca, Monadelphus, 
Omphalina, Prunulus, Russula, Venenarius, Lepista, Cortinaria, Hebeloma, Naucoria, 
Agaricus, Coprinus, Stropharia, Ceriomyces, Gyroporus, and Ganoderma. 

Rhizophagus in citrus, J. C. Neill {New Zeal. Jour. Sci. cmd Technol., 25 
(1944), No. 5, Sect. A, pp. 191-201, Ulus. 7). —^In New Zealand, RhUsophagus has 
been found in the roots of all plant species examined, with the possible exception of 
exotic pines associated with ectotrophic mycorhizas. Citrus spp. have proved suscep¬ 
tible to strains of Rhizophagus present in Auckland soils; experimental evidence 
indicates that it is probably neither harmful nor beneficial to these hosts. The 
biology of the fungus is briefly discu.ssed. 

The genera of Uredinales with citations, G. R. Bisby (Imp. My col. Inst., 
Mimeog. Pub. 2 (1944), pp. 22~{-). —An annotated list of genera of the rust fungi. 

Studies upon Galera crispa, E. A. Bessey. (Mich. State Col.). {Mich. Acad. 
Sci., Arts, cmd Letters, Papers, 29 (1943), pp. 9-14, Ulus. 1). —Drawing conclusions 
from the data presented, the author believes that the small mushroom G. crispa 
represents a mutation from G. lac tea. 
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Indiana plant distribution records, IV—1943, C. C. Beam et al. (/wd. Acad. 

Sci Proc., 53 (1943). pp. 105-115).—A continuation (E. S. K., 90, p. 738). 

Seasonal growth of twigs of trees in the battnre lands of the New Orleans 
area, J. Bonck and W. T. Penfound (Ecology, 25 (1944), No. 4, pp. 473-475).— 
The data presented are for Salix nigra, S. interior, Hicoria pecan, and Celtic mis- 
sissippiensis during the growing season of 1943. 

A revision of Lacmellea and the transfer of Zschokkea (ApocynaceAe), 
J, Monachino {Lloydia, 7 (1944), No. 4, pp. 275-302). — A taxonomic stiuly-in- 
volving new" nomenclature and with a key to the species and varieties—of this latex- 
producing group of plants, members of which furnish material for crewing gum 
and rubber. 

A contribution to the character of the heterogeneous form of Robinia pseuda- 
cacia L. var. monophylla Kirchn., D, N. Beketovskii (Beketovsky) {Bot. Zhur. 
S, .S'. .S'. R. (Jour. Bot. U. R. S. S.), 29 (1944), No. 1, pp. 29-25; Eng. ahs., p. 35).— 
This variety of the black locust tree with simple leaves was found to produce only 
small or medium-sized fruits, which contain a smaller number of seeds. Some of 
the seeds fail to ripen at all. 

Early studies of milkweed utilization in Canada, H. A. Senn (Canad. Field 
Nat., 53 (1944), No. 5, pp. 177-180). —A review of early i)ublished reports (five 
references). 

Soil reaction in relation to the distribution of native species, M. H. Stone 
(Ecology, 25 (1944), No. 4, pp. 379-386 ).—The relation of .soil reaction to plant 
distribution in 25 acres of forest soil in Ohio was analyzed by the chi square 
technic, using the hypothesis that the plant species occur with the same percentage 
frequency at every pH value within the soil reaction range of the area; i. e., the 
species are independent of the pH value of the soil within the pH range inve.stigated. 
The results obtained indicated that no relation.ship could be shown between the soil 
reaction and the distribution of Acer rubrum, A. saccharum, Betula lenta, Fagus 
grandifolia, Arisaema triphyllnm, Erythronium americanum, Gaultheria procumhens, 
Maianthemum canadense. Podophyllum peltatum, and Viola hastata. On the other 
hand, T.suga canadensis' was not independent of the pH value of the soil within the 
range studied. The distribution of Claytonia virginica conformed with the stated 
assumption when the pH classes were within the observed range of occurrence of 
the iilant. Furthermore, no relationsliip could be demonstrated between the soil 
acidity and the distribution of any of the herbaceous species studied if the limits of 
the pH classes were reduced to coincide with the pH range in which the plant grew 
most abundantly in the given area. There are 27 references. 

Effect of cotton on the germination of Phycomyces spores, W J. Robbins 
and M. B. Schmitt (Bui. Torrey Bot. Club, 72 (1945), No. 1, pR 7()-85, illns. 2).— 
A method of studying the germination of spores of P. hlakeslecanus using 1 cc. 
of agar medium in spot plates of Pyrex glass is described. Extracts favoring 
germination were obtained by autoclaving cotton-plugged tubes. The active material 
was distilled from the cotton plugs by dry steam ; it was thermostable, could be 
concentrated in water solution by evaporation, and disappeared on drying an active 
solution at 50° or 100° C. unless the solution was neutralized, but was not removed 
by heating moist or dry cotton at 100°. The material is believed to be an organic 
acid adsorbed by the cotton and freed by dry steam. 

Further observations on the telemorphic effects of certain growth-regulating 
substances, J. M. Beal (Bot. Gas., 106 (1944), No. 2, pp. 165-178, Ulus. 12). —In 
this further study (E. S. R.. 91, p. 655), five substituted phenoxy compounds were 
applied to sweet pea, African marigold, and Red Kidney bean in both Carbowax 
1500 and lanolin carriers; indole-3-acetic, o'-naphthaleneacetic, and /?-naphthoxy- 
acetic acids, tryptophan, and najilithyl acetamide were also applied to the bean in 
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both carriers. The findings indicated that the effectiveness of the carrier depends 
on the growth substance employed. In these experiments, larger growth responses 
and form changes resulted, on the whole, when Carbowax was the carrier, though 
with some substances the responses were essentially equal with both carriers and 
with 4-chlorophenoxyacetic acid the responses were much greater when lanolin 
was the carrier. 

A comparison of the effect on plant growth of micro-elements and of indole 
acetic acid and colchicine, T.-L. Loo (Ann. Bot. [London], n. ser., 8 (1944), No. 

32, pp. 256-362). —The author briefly summarizes the results of a series of exiieri- 
ments on the physiological role of Mn and other trace elements in the growth and 
development of plants; in these investigations the effects of indole-3-acetic acid and 
colchicine were usually studied at the same time as those of the trace element. 

A simple apparatus for sand culture work, M. E. Paddick (Plant Physiol., 
19 (1944), No. 4, pp. 704-705, Ulus. 3). —The incx]iensive device described is ] ar- 
ticularly suited to set-ups involving substrate materials (such as sand-clay mixtures) 
through which water movement is slow and in which internal washing effects are 
difficult to prevent; it is also of value where the use of metal is to be avoided or 
where the irrigation system should be well enclosed. A glazed culture jar with 
vertical walls and a drain hole on the side is used as container for the sand ; a large 
Erlenmej^er-type Pyrex, glass flask serves as the solution' reservoir. Details of 
construction are illustrated and described. 

Effects of isosmotic concentrations of inorganic and organic substrates on 
entry of water into corn roots, H. E. Hayward and W. B. Spurr. (U. S. 
D. A.). (Bot. Gaz., 106 (1944), No. 2, pp. 131-139, Ulus. 3). —The evidence pre¬ 
sented is believed to indicate that the osmotic pressure of the substrate is one of the 
primary factors in controlling the rate of water entry into the roots. It is alsq 
recognized that the character of the solute and the toxicity of salts or ions may 
have a significant bearing on this function. The conflicting data on the effect of 
organic substrates are discussed in the light of other work (23 references). The 
results with inorganic substrates showed that under the conditions employed no 
significant differences in rate of intake occur when isosmotic pressures of Na 2 S 04 , 
NaCl, or CaCh are used as single salts. 

Age variations in the absorbing activity of root systems, O. S. Semenova 
(Compt. Rend. (Dok.) Acad. Set. U. R. S. S., n, ser., 43 (1944), No. 8, pp. 354- 
356, Ulus. 1). —'On the basis of exi)eriments with Vicia faha plants grown in K no p’s 
solution, it is concluded that the mineral absorption rate by the roots decreases with 
age of plant and that it is largely an active process. 

Influence of plant extracts, proteins, and amino acids on the accumulation of 
selenium in plants, S. F. Trpxease and S. S. Greenfield (Amer. Jour. Bot., 
31 (1944), No. 10, pp. 630-638, Ulus. 9). —When young plants of corn and Astragalus 
racemosus were grown in culture solutions containing sodium selenite and organic 
Se from an aqueuos extract of A. bisulcatus at equivalent Se concentrations, both 
species accumulated far greater amounts of Se from the latter culture solutions. 
A. racemosus exhibited a much greater capacity than corn to accumulate Se from 
either culture solution; it was also more susceptible to toxic components of the 
plant extract but less affected by high concentrations of NasSeOs. Though not 
identified, the Se in the aqueous extract was shown to be present in molecules 
sufficiently small to diffuse readily through a cellophane membrane; the dialyzed 
Se had the same toxicity as that in the original extract and was accumulated in 
the same amount by young corn plants. Extract of nonseleniferous alfalfa hay— 
added to culture solutions containing NagSeOs—caused an increase in the accumula¬ 
tion of Se by corn plants; specific proteins, protein derivatives, and amino acids— 
when added to the culture solution for corn—also increased the absorption and 
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storage of Se from NasSeOs. This effect on Se accumulation is said to be one of 
the few recorded cases in which an organic compound has been shown to increase 
the absorption of an inorganic element by plants. Though the cultures were not 
maintained free from micro-organisms, there were no indications that these had 
any significant influence on the findings reported. 

Physiological studies in plant nutrition.—XI, pt. 2; XIV (Ann. Bot. [London], 
n. ser., 8 (1944), No. 32, pp. 323-356, Ulus. 8; pp. 363-385, Ulus. 7). —Two contribu¬ 
tions are included: 

XL The effect on growth of rubidium with low potassium supply, and modifi¬ 
cation of this effect by other nutrients — pt. 2, The effect on dry-weight distribu¬ 
tion, net assimilation rate, tillering, fertility, etc., F. J. Richards.—In continuation 
of earlier studies on barley (E. S. R., 86, p. 305), differences in net assimilation 
rate were found to account for most of the observed differences in growth under 
the various treatments used (supplementary nutrients being two P levels in high 
NHi-low Ca and in high Ca-NH* solutions; a solution of intermediate compo¬ 
sition was also used at the high P level). It is suggested that in this experiment 
the internal P level is one of the dominant factors determining assimilation rate; 
reduced rates are to be expected when P is either deficient or in excess. The level 
of P was also a dominant factor in determining the rate of tillering, and early 
effects of Rb on tillering appear to originate in previous restrictive effects on P 
uptake; except where P is in excess, Rb reduces early tillering. The final effect 
of Rb is to increase the number of tillers; this is interpreted as a toxicity effect, 
resembling Na in this respect. Reduction in the root : top ratio is highly influenced 
by P; various correlations support the hypothesis that competition occurs between 
the roots and young tillers for available assimilate, and hence that root size in any 
treatment depends on the amount of tillering induced by that treatment. 

Water contents were increased by raising the P supply and reduced by apply¬ 
ing Rb; K supply exerted no consistent effect. The effects of treatments were 
largest in those groups with highest water contents—interpreted as an effect of 
carbohydrate level. The ratio of dead to living tops was decreased by raising 
the K level and much decreased by an equivalent application of Rb—one of the out¬ 
standing effects of Rb in this study. The toxicity of excess P and its reduction 
after adding Rb was sufficient to account for the whole result. Toxicity presum¬ 
ably leads first to a reduction in assimilation rate, then to increased succulence, 
and finally to death of leaves and tillers. The ear and grain data showed large 
differences in the Rb effects at the two P levels. Effects of Rb are probably 
indirect and consequent on previous effects during vegetative phases. There were 
highly significant correlations of net assimilation rate during the vegetative period 
with many of the ear and grain data; these appeared to be laigely independent 
of the nutrient conditions causing the observed differences in assimilation rate. 
Certain possible causes of sterility within the ear are discussed, and it is con¬ 
cluded that grain production and unusually late tillering are competitive processes— 
if not for carbohydrate, at least for K. 

XIV. Sugar metabolism in the barley stem in relation to ear development, 
H. K. Archbold and C. Datta.—In further studies of the sugar metabolism of barley 
(E. S. R., 88, p. 744), no significant effects of shading the stems and of removing 
ears or leaves on the fraction of the dry-weiglit soluble in cold water—other than 
sugar—were observed. Stems were shaded at 50, 66, and 80 days and leaves or ears 
removed at 66 days from sowing. Stem shading affected all plant organs; when 
sugar was still increasing, it restricted both residual dry weight and increase in 
sugar, but treatment at the time of the sugar maximum failed to induce polysac¬ 
charide break-down or to accelerate the rate of sugar loss. In stems and ears, 
reduction of sugar level was induced by a temporary check in sugar accumulation, 
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from which there was complete recovery within a week, storage being resumed at 
a normal rate. Relative rates of sugar loss were either reduced slightly or not 
affected; absolute rates of loss depended primarily on the maximum reached and 
were low where these maxima were diminished by early treatment. 

Defoliation prevented sugar accumulation and restricted residual dry-weight in¬ 
crease, whereas ear removal led to a general increase in sugar level but also tended 
to inhibit residual dry-weight increase in the stem. Tillers lacking leaves and ears 
behaved like defoliated tillers, except for maintenance of a slightly higher sugar 
level. Stem sugars in all treatments reached maxima at the same time and then 
fell to zero by about 115 days after sowing. The high values reached in earless 
tillers thus led to rates of sugar loss even greater than in normal tillers, whereas 
in defoliated tillers, where the maxima were much depressed, rates of loss were 
low in spite of the depleted carbohydrate supply. 

The results of both experiments support the views expressed in earlier papers 
(1) that free sugars in barley stems are not precursors of starch in the ear, and 
that their loss from the stem is an inevitable senescent change and not a controlled 
movement in response to growth demands of the ear; and (2) that major break¬ 
down of polysaccharide does not occur, so that the ear depends on primary assimi¬ 
late immediately translocated to it or produced in situ. Since shaded or earless 
stems failed to make normal growth in the presence of increasing amounts of 
sugar, it appears that utilization of sugar depends mainly on factors other than 
the carbohydrate supply. The question of the amount of material supplied to the 
ear by assimilation in the stems is discussed; at present the available results are 
said to be conflicting. 

Plant growth under controlled conditions.—III, Correlation between various 
physiological processes and growth in the tomato plant, F. W. Went (Amer. 
Jour. Bot., 31 (1944), No. 10, pp. 597-618, Ulus. 17 ).—In the same San Jose Canner 
tomatoes used to demonstrate the existence of thermoperiodicity (E. S. R., 91, p. 
136), a number of physiological processes were studied under the optimum v. sub¬ 
optimum conditions described. Though the elongation rate of stems decreased 
sharply during the day, the suction fcrce of the leaves remained essentially con¬ 
stant under constant temperature ; only just prior to wilting did a sharp rise occur. 
The osmotic concentration or pressure of the expressed cell sap was less than half 
that of the intact cell as measured by plasmolysis or by the suction force at the wilt¬ 
ing point. Stomata opened soon after sunrise, remained open during the morning 
(except with insufficient watering), and closed early in the afternoon. In a dry 
atmosphere they did not open quite as far and closed somewhat earlier. Darkness, 
on the other hand, had a much greater effect; when the normal night was artificially 
lengthened, the stomata opened much less after transfer of plants into the light; 
temperature had practically no effect on stomatal opening. The changes in stomatal 
opening were not accompanied by changes in the suction force of the leaf cells. 
Transpiration changed rapidly with alterations in external conditions—especially 
light. Considerable fluctuations may occur without measurable changes in stomatal 
opening; the reverse is also true. 

Use of radiophosphorus indicated that phosphate uptake is greater by day and 
at 26.5° than at lfl° C. Bleeding under constant conditions showed a strong periodic¬ 
ity with a maximum around noon and a minimum during the night, its rate depend¬ 
ing largely on the sucrose concentration in the root system. A strong negative cor¬ 
relation existed between bleeding and stan growth rate. In carbohydrate determina¬ 
tions, only sucrose values showed a clear correlation with external conditions, its 
concentration in the leaves rising rapidly during the morning, falling off slightly 
during the afternoon, and decreasing most at night. In the morning the concentra- 
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tion in leaves of plants kept at 26.5® during the night was significantly higher than 
in plants kept at When leaves or stem tips were dried, the amount of 

auxin which could be extracted with ether increased; during the first hour a large 
amount was extractable, decreasing in later hours to a steady rate that was kept 
up for weeks. Auxin production in cut stems and leaves continued for many hours; 
it first decreased but later increased when cut tips were placed in the dark. The 
amount of extractable auxin exhibited two daily maxima (morning and afternoon) 
and two minima (noon and midnight). There was no correlation of day or night 
temperature or of growth rate with auxin content. Photosynthesis reached its 
optimum near 1,(X)0 footcandles, was only slightly lower at 18® than at 26.5®, but 
was significantly lower at 8®. Sugar translocation was small at 26.5®, but steadily 
increased with lowering of temperature down to 8®. The elongation rate of isolated 
roots and of the stem by itself was much greater at 26.5® than at 18®. 

On the basis of all the evidence gathered, it is concluded that—except just before 
wilting—the water supply does not limit growth. The hormones considered (auxin, 
thiamine, caulocaline) are present in sufficient amounts and do not control growth. 
The light process with an optimum temperature of 26® or higher which controls 
growth during the day probably is photosynthesis (or perhaps salt intake). The 
opt mum temperature of 18° during the night is caused by a dual control—above 
18® the rate of sugar translocation limits growth of stems as w^ell as of roots and 
fruits; below 18® the rate of the growth process itself becomes limiting. There are 
47 references. 

Plant fats in relation to environment and evolution, J. B. McNair (Bot. Rev., 
It (1945), No. 1, pp. 1-59 ).—In a search for proi>er identification of plant groups 
and their true sequence in evolution, the chemical and physical properties of their 
fats may be of value. This paper presents a comprehensive review of the literature 
(120 references) pertaining to this thesis. 

The effect of disc thickness on the respiration and the various nitrogen frac¬ 
tions of cut discs of radish roots immersed in water and in sugar solutions, 
H. Said and E. D. H. el Shishiny (Plant Physiol., 19 (1944), No. 4. pp. 660-670, 
ilhis. 4 ).—The study involved tissue slices of varied thickness washed in water 
and then floated on distilled water or sucrose solutions. Respiration and nitrate 
reduction in the radish slices was increased as their thickness was diminished. 
Sucrose uptake and protein synthesis were both increased as the thicknesses decreased 
from 4 to 1 mm.; slices less than 1 mm. in thickness showed no further increase in 
sugar uptake or protein S 3 nthesis. The N fractions playing a major role in protein 
synthesis in these radish disks of varju'ng thickness were the nitrate and the “o1her 
nitrogen.” The amide and ammonia N were not significantly affected by variations 
in disk thickness. 

A method for measuring root respiration, D. G. White and N. F. Childers. 
iOhio Expt. Sta.). (Plant Physiol., 19 (1944), No. 4, pp. 699-703, Ulus. 3 ).—By 
the method described and illustrated in detail, the roots are grown in a medium 
permitting root and top development similar to that in the field, and the air about 
the roots can be placed in a closed system so that it is reutilized by the roots for 
several days while air samples are being withdrawn. Hence the respiratory response 
of the roots can be determined under conditions similar to those of poor soil aeration 
in the field, the data can be corrected for respiration of micro-organisms or this can 
be prevented, the equipment is standard and widely available, and only a few minutes 
arc required to make the daily air analyses. 

Spectroscopic stability of chlorophylls a and b and certain analytical con¬ 
siderations, F. P. ZscHEiLE, C. L. Comar, and D. G. Harris. (Purdue Univ.). 
(Plant Physiol., 19 (1944), No. 4, pp. 627--637 ).—The effects of long-time storage 
at low temperatures on the absorption curves of chlorophylls a and h were studied. 
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Purified preparations of chlorophyll a in ether solution were stable for a week or 
more, after which deterioration was evident; the behavior of dried samples was less 
predictable. Chlorophyll in crude extracts in ether appeared more stable than in 
purified preparations. Satisfactory analytical results were obtained on ether extracts 
from tomato leaves after 14 weeks at —^20° C.; storage of. fresh corn leaves at 20® 
for 1 mo. failed to influence analytical results, but chlorophyll deteriorated during 
longer periods. Storage of leaves in acetone showed some advantages for very long 
storage periods (7 mo. or more). Small amounts of ethanol, methanol, or acetone 
in ether solutions and 20 percent water in acetone solutions caused absorption 
changes; hexane induced no changes in ether solutions. Spectroscopic effects of 
solvent impurities and of acids arc discussed in relation to chorophyll analysis, stand¬ 
ards for spectroscopic analysis are considered in relation to stability factors, and 
comparisons are made from the standpoint of practical application to plant materials. 
There are 19 references. 

Culture conditions and the development of the photosynthetic mechanism.— 
II, An apparatus for the continuous culture of Chlorella, J. Myers and L. B. 
Clark {Jour. Gen. Fhysiot., 28 (1944), No. 2, pp. 103-112, Ulus. 1). —^The apparatus 
developed and here described is said to maintain a constant density i)Opulation of 
Chlorella by automatic dilution of the growing culture with fresh medium. Cells 
harvested therefrom in daily samples were highly uniform in rates of growth and 
of photosynthesis measured under arbitrarily chosen conditions. 

The growth of Chlorella pyrenoidosa under various culture conditions, J. 

Myers (Plant Physiol., 19 (1944), No. 4, pp. 579-589, Ulus. 5).—In this first of a 
series of papers on culture conditions and the development of the photosynthetic 
mechanism, the growth of C. pyrenoidosa was studied under various culture condi¬ 
tions by means of hemocytometer counts. During the growth of a culture the nitrate 
and H-ion concentrations were considerably diminished. It was shown on theoretical 
grounds and experimentally confirmed that the rate of provision of CO 2 may limit 
growth in such a way as to give rise to a linear growth rate. Higher populations and 
longer periods of logarithmic growth may be attained by exposing thinner layers of 
the algal suspension to the incident illumination. The changes in growth conditions 
within any one culture are manifold, and hence it will be difficult to relate any one 
of these conditions to effects on the photosynthetic mechanism. There arc 17 refer¬ 
ences. 

Light and pigment development in the kidney bean, R. A. Whitmore (Plant 
Physwl., 19 (1944), No. 4, pp. 569-578, Him. 1 ).—When red kidney bean seedlings 
were grown in gravel and tap water under three wavelengths and intensities of light 
and in darkness, a maximum loss of weight was noted in plants under red light and 
a minimum under blue light; the weight loss under green light was about equal to 
that in darkness. Calculation of dry-weight ratios indicated that maximum trans¬ 
location of reserve material had occurred in plants under red light and that the 
proportion translocated to the roots was larger than in those under green or blue 
light; the least translocation was in plants grown in darkness, and the proportion 
remaining in the region of the hypocotyl and cotyledons was a maximum in these 
plants. On a fresh-weight basis of the leaves, the maximum amount of chlorophyll 
and carotene was developed under the green light and the maximum carotenol was 
developed in darkness and was about equal to that formed under red light. The 
minimum chlorophyll content was in plants grown under blue light, the minimum 
carotene under the red, and the minimum carotenol under the blue light. When the 
total pigment developed by 80 plants in each plot was calculated, the maximum 
chlorophyll and carotenol was found in plants grown under red light—excluding 
the dark plot from chlorophyll comparison—and the maximum carotene under green 



1945] 


AGRICULTURAL BOTANY 


633 


light. The minimum chlorophyll and carotenol was in plants under blue light and 
the minunum carotene in those in the dark. 

Simulation of photoperiodicity by thermoperiodicity, F. W. Went (Science, 
101 (1945), No. 2613, pp. 97-98). —It appears from the experimental data presented 
that the development of tomato plants is not limited by photosynthesis, but that the 
use of the photosynthates is regulated by processes occurring in darkness at tempera¬ 
tures between 15° and 20° C. This is not true for all plants, since covering beet 
plants produced only slight and insignificant increase in weight. These studies show 
that under certain conditions—by proper treatment—the apparent efficiency of photo¬ 
synthesis can be considerably increased in tomatoes. The effects of covering in these 
tests were due to thermoperiodicity rather than to photoperiodicity. 

Tree foliation affected by street lights, C. A. Schroeder. (Univ. Calif.). 
(Arhorisfs News, 10 (1945), No. 1, pp. 1-3, illtis. 2 ).—“A striking example of 
prolonged Leaf retention in the autumn and subsequent delayed foliation in the spring 
as the result of supplemental lighting has been observed for several years past in 
groups of ornamental trees in the cities of Los Angeles and lleverly Hills, Calif.” 

Effects of controlled shading upon the development of leaf structure in two 
deciduous tree species, I. T. Isanogle (Ecology, 25 (1944), No. 4, pp. 404-413, 
Ulus. 6). —After exposure of huds in cheesecloth-covered compartments transmitting 
70, 48, 22, and 10 percent of full sunlight, respectively, leaf samples of Cornu.s' 
florida rubra and Acer platanoides were taken at intervals and studied to compare 
the effects of differences in light intensity on cell division and elongation in com¬ 
parison with leaves from the opposite buds exposed to full sunlight. Cell divisions 
took place in both planes in the development of mature from embryonic leaves in 
both species, even with the light intensity reduced by 90 percent; all comparable 
shaded and inrshaded mature leaves had the same number of cell layers. Cell divi¬ 
sions increasing the number of cell layers in Cornus —from that of the embryonic 
to that of the mature leaves—occurred before the leaves were 2 cm. long. Since the 
number of cell layers in shaded and unshaded leaves of each species was the same, 
differences in light intensity did not affect this process. However, anticlinal cell 
divisions in the plate meristems responsible for leaf blade expansion in the area were 
fewer under reduced than under full sunlight. Mature shaded leaves were smaller 
in area and thinner in cross section than those from opposite uns.haded shoots, this 
difference being due largely to less elongation of the cells in the shaded leaves. 
All the anatomical differences noted in cross section and most of them in leaf area 
resulted from variations in cell elongation. Differences in light intensity did not 
equally affect cell elongation in both planes during development. Light intensity had 
the greatest influence on elongation of cells in both planes after the leaves were 3 
cm. long. There are 36 references. 

On the relation between leaf development and formation of lacticiferous 
vessels in roots of kok-saghyz and krym-saghyz, A. A. Nichiporovich and 
E. F. IvANiTZKAjA (Compt. Rend. (Dok.) Acad. Set. U. R. S. S., n. ser., 44 (1944), 
No. 1, pp. 33-36). —The lactiferous vessels' of kok-saghyz and krym-saghyz are 
arranged as concentric circles in the bark. It was found that the rhythm of forma¬ 
tion of these vessels depends in only a secondary manner on the intensity of leaf 
formation; the more numerous the leaves produced within the period of intense 
formation, the better do they influence subsequent thickening of the roots and the 
consequent development of a larger number of lactiferous vessels therein. The 
correlations brought out in this study show that a plant should be stimulated to 
produce at the earliest stage a maximum number of leaves and later on an intense 
thickening of the root with its lactiferous vessels, and thus to increase the rubber 
content of the plant. 

On the possibility of rubber formation by plants on heterotrophic nutrition 
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with carbohydrates, A. A. Prokofiev (Compt. Rend. (Dok.) Acad. Set. U. R. 
S. S., n. ser.j 43 (1944), No. 4, pp. 170-173). —Through exr)€riments with botli 
potted tau-saghyz plants and isolated roots it was found that the formation and 
accumulation of rubber actually proceeds in the lactiferous vessels of the roots under 
conditions of heterotrophic nutrition, and that it has no direct relation to photo¬ 
synthesis and may even proceed without any above-ground parts of the plants avail¬ 
able, provided there is a supply of carbohydrates. The hypothesis suggested by 
others that rubber synthesis takes place in the assimilatory tissues of such plants 
is considered to be in conflict with the evidence here presented. 

Some anatomical effects of moisture stress in nursery seedlings of guayule, 
F, T. Addicott and J, B. Pankhurst {Dot. Ga^., 106 (1944), No. 2, pp. 208-214, 
Ulus. 6). —When, under the cx}>erimcntal conditions, sections of root-crown, young 
stem, and leaf of nursery plants that had been subjected to three levels of moisture 
stress were examined anatomically, it was found that this factor had no effect on 
the thickness of the cork, width of the vascular rays or length of cells in the cortex 
or epidermis, width of cells in the cork or rays, or on the number of cells along 
a diameter of the pith. Low moisture stress, on the other hand, led to increased 
cambium activity, resulting in greater xylem and phloem areas with correspondingly 
longer vascular rays. The diameter of the pith and the size of its cells were also 
greater under the low moisture stress. At the intermediate moisture stress, xylem 
development appeared to have priority over that of phloem. High moisture stress 
led to increased deposition of rubber and lignin and to considerable enlargement of 
the resin canals. In general, low moisture stress led to enlargement of the tissues 
of the plant with corresponding increases in rubber-bearing capacity. High mois¬ 
ture stress led to accumlation of the products of photosynthesis. 

Toxic substances from the culture media of guayule which may inhibit 
growth, J. Bonner and A. W. Galston (Dot. Gas., 106 (1944), No. 2, pp. 18.5-198, 
Ulus. 1). —The exjHiriments re[X)rted upon show that substances nnfavorable to the 
growth of guayule plants emanate from their actively growing roots; these toxic 
materials are organic and can be extracted from nutrient solutions which have been 
previously flushed through gravel cultures of guayule plants. The growth-inhibitory 
substances contained in nutrient solutions which had been recirculated through 
guayule cultures proved to be ether-soluble acid compounds; they were not, however, 
isolated in pure form. A potent source of growth-inhibitory substances was found 
in water in which guayule roots had been allowed to soak for short periods of time. 
From such water two inhibitory compounds were isolated in crystalline form, viz, 
cinnamic acid and an unidentified organic acid. 

Growth and heterocyst production in Anabaena cylindrica Lemm., G. £. 
Fogg (Nezv Phytol, 43 (1944), No. 2, pp. 164-175, Ulus. 2). —During investigations 
on this nitrogen-fixing alga, observations on the growth of pure cultures shed some 
light on the nature of the Myxophycean heterocyst; the more important results are 
described and discussed. 

Developmental morphology of vascular plants, H. B. Sifton (New Phytol, 
43 (1944), No. 2, pp. 87-129). —A comprehensive review (9.5-page bibliograijhy) of 
the modern science of plant morphology as developed during the past 100 yr. or more. 

Algunos casos teratologicos en Qramineas [Some cases of teratology in the 
grass family], R. Martinez Crovetto {Rev. Argentina Agron., 11 (1944), No. 2, 
pp. 106-115, Ulus. 7). 

Observations on the presence of stomata in some species of Cuscuta, T. G. 

Yuncker {Ind. Acad. Sci. PrOc., 53 (1943), pp. 100-104, Ulus. 1). —Thirteen species 
of this parasitic phanerogamic genus are discussed. 

The development of the seed of Liriodendron tulipifera L., A. T. Guard. 
(Purdue Univ.). {Ind. Acad. Sci. Proc., 53 (1943), pp. 75-77, Ulus. 4). 
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Gene segregation in autotetraploids, T. M. Little. (U. S. D. A.). {Bot, 

Rev., 11 (1945), No. 1, pp. 60-85 ).-—In summarizing this comi)rehensive review (84 
references), the author states that three main theories of autotetraploid segregation 
have been propounded, viz, the Muller hypothesis based on the random assortment of 
chromosomes at meiosis, that of Haldane based on the random assortment of chroma¬ 
tids, and that of Mather in which the ratios arc considered as not fixed but varying 
according to the amount of quadrivalent formation and the distance of a gene from 
the centromere. The last is believed most satisfactory in explaining observed data. 
Though many autotetraploids do not lend themselves readily to genetic analysis, due 
to sterility, chromosome differentiation, or lack of good genetic characters, fairly 
extensive studies have been carried out on the autotetraploid genetics of 10 species 
and genera. The cytological variables affecting autotetraploid segregation are mode 
of pairing, formation of quadrivalents, and number and position of chiasmata. In 
progenies unaffected by other variables it is possible to gain an estimate of the posi¬ 
tion of the gene involved with respect to the centromere. Differential viability 
markedly affects some of the autotetraploid ratios and can account for some of the 
discrepancies between observed data and expectancies. Incomplete dominance is 
more common among tetraploids than among diploids due to the greater number of 
genotypes possible for any given pair of factors. Because of striking differences 
between the genetics of diploids and tetraploids, plant breeding procedures applicable 
to diploids must frequently be modified in dealing therewith. 

Mitosis: The movements of chromosomes in cell division, F. Schrader {Nezv 
York: Columbia Unk'. Pre.^s, 1944, pp. 110-\-, Ulus. 15 ).—The larger ])ortion of 
this volume is taken up with the structure of the cell and its contents and with 
hypotheses of mitosis—used in the inclusive sense as covering any nuclear division 
involving a spindle apparatus and the division of chromosomes. Certain related 
problems are more briefly discussed, and an 18-page bibliography and a subject- 
author index complete the work. 

High fertility of buckwheat tetraploids obtained by means of colchicine treat¬ 
ment, V. V. Sacharov, S. L. Frolova, and V. V. Mansurova (Nature [London], 
154 (1944), No. 3915, p. 613 ).—A brief note on what is stated to be the first case 
illustrating high fertility of an experimentally produced, agriculturally valuable 
autopolyploid form. Of practical importance is the fact that within 2.5 yr. highly 
fertile buckwheat forms with large seeds were produced, noncrossable with the ini¬ 
tial diploid plants. 

Inheritance of reaction to smut, stem rust, and crown rust in four oat crosses, 

G. W, Cochran, C. O. Johnston, E. G. Heyne, and E. D. Hansing. (Ivans. 
Expt. Sta. coop. U. S. D. A.). (Jour. Agr. Res. [(/. .S'.], 70 (1945), No. 2, pp. 
43-61, Ulus. 4 ).—The inheritance of reactions to a mixture of races' of Ustilago 
avenae and U. levis, races 2 and 8 of Puccinia grarninis avenae, and race 1 of P. 
coronata avenae was studied in the field and greenhouse in tlie four crosses, Ricbland- 
Fulghum X Fulghum-Victoria and reciprocal, Fultex X Richland-Fulghum, and 
Anthony-Bond X Richland-Fulghum. In the first three crosses each parent car¬ 
ried a dominant factor for resistance to smut. When these two independently 
inherited duplicate dominant factors were both absent the plant was susceptible to 
smut. In the last cross the inheritance was similar except that there was one domi¬ 
nant factor for high resistance to smut and one for moderate resistance. Re¬ 
sistance to stem rust was dominant in all four crosses and appeared to be governed by 
a single factor. In the three crosses involving the Fulghum-Victoria and Fultex 
type of resistance to crown rust, resistance was dominant and due to a single factor 
difference. The crown rust reaction of Anthony-Bond X Richland-Fulghum was 
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controlled by the interaction of four factor pairs—two sets of dominant complc> 
mentary factors. One set, dominant complementary genes for resistance, was car¬ 
ried by Anthony-Bond (resistant parent), and the other set, dominant complementary 
inhibitor genes epistatic to the genes for resistance, was carried by Richland-Fulghum 
(susceptible parent). Observations in Fs and Fs proved to be statistically near the 
expected ratios. No association between the factors determining the reaction to dif¬ 
ferent diseases was noted in any of the crosses studied. 

Fertility and sterility relationships among hybrid and specific plum varieties 
involving eight different Primus species, W. S. Flory, Jr. (Va. Expt. Sta.). 
(Fa. Acad. .S'ri. Proc., 1944, pp. 43-44 ).—A summary of work conducted by the 
author while at the Texas Station presents information on self and cross fertility 
in a large number of species and varieties of plums. All species used except P. 
caroliniana (2N =32) had 16 diploid chromosomes. The Methley plum, with a set 
of 3 percent of fruit upon selling, was the only one of 15 varieties so tested to 
produce fruit. 

The inheritance of chlorophyll deficiencies in cultivated lettuce, T. W. 

Whitaker. (U. .^. D. A.). (Jour. Hcred., 35 (1944), No. 10, pp. 317-320, Ulus. 2). 
—Chlorophyll-deficient plants occur sporadically in lettuce fields. The author 
describes the phenotypic appearance and genetic behavior of four different types of 
chlorophyll deficiencies. Three cases proved to be cytoplasmic and transmitted by 
the maternal parent, and the fourth was apparently dependent upon the result of a 
mutation by a single recessive gene. It is conceded that it is unlikely that either 
class of chlorophyll deficiency will become a factor in lettuce production, since 
albino and chlorotic plants are easily eliminated from the seed fields. 

Inheritance of bulb color in the onion, A. E. Clarke, H. A. Jones, and T. M. 
Little. (U. S. D. A.). (Genetics, 29 (1944), No. 6, pp. 569-575). —An analysis of 
the results of crosses made between a large number of commercial varieties and 
inbred lines indicated that three pairs of genes are involved in the development of 
pigments in the onion bulb, namely, a basic color factor, C~c, necessary for the 
prcxluction of aiiy pigment; a factor, R-r, when the basic color factor, C-c, is also 
present; and an inhibiting factor, I-i, which when present in the form of II is re¬ 
sponsible for the production of white bulbs. In one cross a correlation was noted 
between color and weight of bulbs, suggesting that the color inhibiting gene, I, is 
linked genetically with one or more growth factors or that this gene is directly 
responsible for smaller bulb size. 

The origin of Lilium testaceum, S. L. Emsweli^r and M. B. Stewart. (U. S. 
D. A.). (Jour. Hered., 35 (1944), No. 10, pp. 301-308, Ulus. 3). —The chromosome 
morphology in 5 plants of L. chalcedonicum, 16 of L. candidwn, and 6 of L. testa¬ 
ceum was determined from root-tip smears. A high frequency of heteromorphic 
chromosome pairs was found in L. chalcedonicum and some of them also in L. 
candidum. It was possible to assort the latter plants into four groups, each vary¬ 
ing from the other three in the number of certain chromosomes present. One 
type, L. candidum purpureo-striatum, had originated following a translocation of 
the major portion on one arm of the K chromosome to the long arm of the A 
chromosome. The chromosomes of L. testaceum indicated that it had probably 
arisen from a cross between one of the types of L. chalcedonicum and one of those 
of L. candidum here described. 

The inheritance of certain mutant characters in Venturia inaequalis, J. R. 

Shay and G. W. Keitt. (Wis. Expt. Sta.). (Jour. Agr. Res. [(/. S.], 70 (1945), 
No. 2, pp. 31-41, Ulus. 3). —Four mutant genes and the sex-reaction factors in 
V. inaequalis were located with reference to their centromeres. All characters 
studied were found independently inherited except tan and white, these two genes 
being located on the same chromosome arm—with tan 10.8 and white 6.0 cross- 
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over units from the centromere. The effects of a single mutation on the behavior 
of the fungus may be varied and profound: The white mutant prevents develop¬ 
ment of the characteristic dark pigment in the thallus, induces abortion of asco- 
spores, and probably by interaction with modifying factors suppresses the expression 
of pathogenicity in the line from which it arose. Another mutant, small, is shown 
to suppress macroscopic expression of pathogenicity, but penetration of the host 
is accomplished and a microscopic subcuticular development occurs. The im¬ 
portance of adequate attention to modifying factors in parental material before 
analyzing the inheritance of pathogenicity is emphasized. 

Juniperus virginiana, J. horizontally, and J. scopulorum.—III, Possible hybrid¬ 
ization of J. horizontalis and J. scopulorum, N. C. Fasskit. (Univ. Wis.). 
(Bui. 1 orrey Bot. Club, 72 (1945), No. 1, pp. 42-46, Ulus. 4). —It is shown from 
further studies (E. S. R., 92, p. 181) that where the two above species occur 
together there are several things which may happen: Near Sheridan, Wyo., the 
two occur on opposite sides of the road; J. scopulorum there shows tendencies 
toward /. horisontalis in several characters, but the latter exhibits no characters 
of the former. On the west slopes of the Big Horn Mountains, Wyo., and on the 
adjacent plains, where no J. horic^mitalis was found, and in the vicinity of Banff, 
Alberta, where the author has had no opportunity for field studies, there occurs 
a depressed shrub with the foliage and fruit of ./. scopulorum, which is described 
as J. scopulorum patetts n. var; it is suggested that this variety may have arisen 
by some ancient hybridization of J. scopulorum with J. horizontalis. 

The improvement of industrial yeasts by selection and hybridization, C. C. 
Lindegren (Wallerstein Labs. Commun., 7 (1944), No. 22, pp. 153-168, Ulus. 7 ).— 
“The improvement of industrial yea.sts b}^ hybridization requires an understanding 
of the life cycle and a consideration of several purely scientific aspects of yeast 
biolog}^ Among these are factors controlling sporulation, segregation, mutation, 
and selection. Yeasts exist in both haplophase and diplophase. Hybrids can be 
produced between haplophases of opposite mating types. Many haplophase cultures 
are sterile, but when fertile haplophase cultures of different origin are mixed a 
new hybrid is obtained. The haplophases can be cultured as such but are extremely 
variable due to mutations which occur during growth. The more stable illegiti¬ 
mate or legitimate diploids are generally used in industrial practice; but if the 
factors controlling competition between haplophase cells are considered, it is pos¬ 
sible to use haplophase cultures for industrial purposes.” 

Incidence of metabolic changes among virus-resistant mutants of a bacterial 
strain, E. H. Anderson (Natl. Acad. Sci Proc., 30 (1944), No. 12, pp. 397-403, 
Ulus. 1). —Virus-resistant mutants were isolated from a virus-sensitive strain of 
Escherichia coli utilizing the selective action of three strains of bacterial viruses 
(bacteriophages) active on the parent organism. The mutants differed from the 
original strain in their resistance to either one, any two, or all three viruses, in all 
possible combinations. Morphological studies and qualitative physiological tests indi¬ 
cated all strains tested to have characteristics similar to the original organism. Of 
the 57 mutants isolated in pure culture, 28 were unable to grow in a basal medium 
but grew when 0.005 percent yeast extract was added to the medium. Three repre¬ 
sentatives were systematically tested with various combinations of 8 vitamins, 23 
amino acids, and hydrolyzed casein, none of which—added to the basal medium singly 
or in combination—would support growth of these strains. 

X-ray induced growth factor requirements in bacteria, C. H. Gray and E. L. 
Tatum (Natl. Acad. Sci. Proc., 30 (1944), No. 12, pp. 404-410, Ulus. 5). —Strains of 
two species of bacteria were obtained—following X-ray treatment—which were 
characterized by their inability to carry out specific biochemical reactions. TSvo 
strains of Escherichia coli differed from the parent strain, one by requiring biotin 
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and the other by requiring threonine. Four mutant strains of Acetohacter meUmo- 
genum were obtained; The first required a supplement of serine or glycerine; the 
second, adenine or adenosine; and the third, leucine. With each strain there was 
little or no growth in the absence of the required substance as contrasted with the 
excellent growth of the parent strain in the appropriate minimum medium. The 
growth of each strain was a function of the concentration of the required substance. 
These results are taken to prove that the capacity of bacteria for carrying out spe¬ 
cific biochemical reactions can be modified by X-ray treatment and suggest that 
biosyntheses in bacteria are controlled by specific genes. 

Colonies of Penicillium notatum and other moulds as models for the study of 
population genetics, G. Pontecorvo and A. R. Gemmell {Nature [London], 
154 (1944), No. 3913, pp. 532-534, Ulus. 8). 

Effectiveness of selection on progeny performance as a supplement to earlier 
culling in livestock, G. E. Dickerson and L. N. Hazel. (U. S. D. A.). {Jour. 
Agr. Res. [U. 6’.]^ 69 (1944), No. 12, pp. 459-476, Ulus. 6 ).—Rate of improvement 
from selection in any closed population, LG, is the ratio of the average genetic 
superiority of parents (compared with the unselected group from which they were 
chosen), LP, to the average generation interval or age of parents when their off¬ 
spring are born, T. Selection on progeny performance usually follows earlier culling 
and increases T as well as AP. Thus a regular plan of progeny testing is likely to 
increase the rate of improvement from selection only if (1) progeny performance 
is obtained early in the tested animal’s lifetime, (2) the reproductive rate is low, and 
(3) earlier selections are relatively inaccurate, as for traits much affected by en¬ 
vironment or observable only in relatives. The advisability of progeny testing was 
examined for representative traits of farm animals. Opportunity for improvement 
from selection is apparently maximum, or nearly so, for most of these traits when 
(1) selection on pedigree, individual performance, and family averages is fully 
utilized and (2) the interval between generations is kept short. The effect of pro¬ 
geny testing on expected progress ranges from a moderate increase for weanling 
traits of sheep to a definite decrease for growth rate of swine, with a small or doubt¬ 
ful increase for yearling traits of sheep, butterfat production of dairy cattle, and 
carcass traits of swine. 

The hormones regulating reproduction, C. W. Turner. (Univ. Mo.). 
(Guernsey Breeders’ Jour., 67 (1945), No. 2, pp. 127-132, Ulus. 5 ).—A i)opiilar 
account of the origin and effects of the hormones concerned with heat, ovulation, 
and reproduction. 

Striping patterns in domestic horses, J. A. Lusis {Genetica [\9 Gravenhage], 
23 (1942), No. 1, pp. 31-62, Ulus. 18 ).—Striping was distributed among very diverse 
breeds of domestic horses, and it is more distinctly expressed among primitive 
breeds than among standard breeds, due to continued selection against wild coat 
colors. Tn addition to atavistic striping, there occurs in very rare cases striping 
of a brindling pattern which, like brindling in cattle and dogs, must be regarded 
as a “new formation” of mutational origin. This study was based on variations in 
atavistic striping in different breeds of hor.ses throughout the world. 

Cpinparison of growth of Hereford and Fi [Shorthorn X Hereford] heifers, 
A. L. Baker and J. R. Quesenbekry. (U. S. D. A. coop. Mont. Expt. Sta.). 
(Jour. Anim. Set., 3 (1944), No. 4, pp. 322-325 ).—In the heifer phase of a cross¬ 
breeding project for which the steer phase was previously reported by Phillips et al. 
(E. S. R., 88, p. 181), comparison of 55 Hereford heifers and 53 Fi Shorthorn X 
Hereford heifers from random-selected Hereford cows showed that from growth 
and weights of the heifers to 30 mo. of age the crossbred calves were significantly 
heavier at birth, weaning, 18 mo., and 30 mo., and made significantly greater gains 
to weaning than the Herefords. There was a mean difference of 87.9 lb. at 30 mo. 
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of age. The score for beef type of the crossbreds was superior to the purebreds at 
the conclusion of the experiment. 

Changes in the physiology and pharmacology of the uterine muscle of the 
cow in relation to the estrous cycle, P. T. Cupps and S. A. Asdell. (Cornell 
Univ.). (Jour. Anim. Sci., 3 (1944), No. 4, pp. 351-359, Ulus. 1). —Studies were 
made of the motility of the uterine musculature and the size of the cells of the uteri 
removed from 10 heifers and 1 multiparous cow at various stages of the estrous 
cycle. Sections of the muscle cells were studied microscopically and the motility 
ascertained before and after addition of the various drugs by connecting strips of the 
tissue with a kymograph. The length of isolated muscle cells removed from dif¬ 
ferent parts of the uterus and macerated in nitric acid was ascertained. About 300 
cells were measured from each preparation. A few appeared to have two nuclei 
and a few were split, but only those which were tapered at both ends and contained 
a nucleus were measured. Spontaneous motility consisted of strong contractions 
of great amplitude at intervals of 1^-2 min. and small contractions at 20-30-sec. 
intervals. The latter increased in importance during metestrum. In early diestrum 
long rhythmic changes of tone also occur. “Pituitrin, arecolin, and lentin produce 
strong tonic contractions at all stages of the cycle. Eserine, gynergen, and pilocarpine 
have very irregular effects and are mainly inert. Atropine rarely produces an 
inhibitory effect. Epinephrin is inhibitory during and shortly after the estrogenic 
phase, and motor during the progestational phase. The cow thus falls into . . . the 
‘cat’ group in respect to this effect. The muscle cells of the uterus grow in length 
during the estrogenic phase and decrease in length during the rest of the cycle. The 
growth impulse starts at the apices of the uterine horns and travels caudally. It is 
over at the apices earlier than it is in the rest of the tract.” 

Differences in frequency of cellular antigens in two breeds of dairy cattle, 
R. D. Owen, C. J. Stormont, and M. R. Irwin. (Univ. Wis. coop. U. S. D. A.). 
(Jour. Anim. Sci., 3 (1944), No. 4, pp. 315-321). —The frequencies of 30 cellular 
antigens of cattle as described by Ferguson et al. (E. S. R., 87, p. 854) were deter¬ 
mined, 18 of the antigens being significantly more frequent in 569 Guernseys, 5 more 
frequent in 513 Holsteins, and 7 not significantly different in the two breeds. 
There was a marked tendency for the percentage frequency of an antigen in one 
breed to agree with its relative position in the other breed. The two breeds arc not 
distinguished by any single antigen, but the breed differences are mainly quantita¬ 
tive for most of the antigen frequencies. There seems little doubt that the breed 
differences result from contrasting gene frequencies among genes common to tlie 
two breeds. It appears that under selection individuals identical in blood type may 
be produced by either breed. 

The optimum emphasis on dams' records when proving dairy sires, J. L. 

Lush. (Iowa Expt. Sta.). (Jour. Dairy Sci, 27 (1944), No. 11, pp. ^37-951, 
Ulus. 3). —Nearly all sire indexes- yet proposed are special cases of a general class 
described by the formula I ~ a c (X — bY), in which X is the average record 
of the daughters of the sire and V is the average record of the dams of those 
daughters, a and c are constants which determine the mean and the variability of a 
group of indexes, while b determines the relative emphasis on daughters and on their 
dams. From the principle of multiple regression it is established that, for the index 
to have maximum accuracy, b should equal the regression of X on F or be a little 
less than that regression if the sire’s breeding value is correlated with Y. A survey 
of published data on the regression of X on Y in the actual proof of dairy sires 
indicates that this optimum value for b is not far from 0.5. Giving this optimum 
attention to the sire’s mates should result in perhaps 15 percent more rapid progress 
than proving the sires on their daughters’ records alone. Adjusting c in the equation 
will change the variability (and perhaps the convenience) of the index, but not its 
accuracy for comparing sires with each other. 
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A new method for indexing dairy bulls, V. A. Rice. (Mass. State Col.). 
(Jaur. Dairy Sci., 27 (1944), No. 11, pp. 921-936, Ulus. 1). —In nearly 50,000 com¬ 
parisons of dams' and datighters’ production in 5 dairy breeds, the individual regres¬ 
sion of daughters on dams was of the order of about 0.3 for milk production and 
0.45 for butter fat test. Group regression of daughters on dams were of the order 
0.5 to 0.6 for both amounts of milk and butterfat tests. The variability of these 
conditions was reduced about 30 to 50 percent when the data were treated in groups 
with common environmental conditions as is done in indexing bulls. The “NEW" 
sire index suggested is based on the sum of the difference between a sire’s daughter’s 
actual and normally expected production and the breed average. The formulas for 
several indexes are presented as follows for comparison: 

EP (equal parent) ~ d d — m 
Norton =: d d — e 
NEW =iw + d — e 

in which d = daughters’ production, m ~ dams’ production, e ~ daughters’ expected 
production, and w ~ average of the breed. It is the author’s opinion that the NEW 
bull index should be (1) sound from a genetic standpoint, (2) easily arrived at and 
understandable, (3) calculated in terms of the breed average, (4) comparable in 
variability to groups of animals rather than to individuals.. It should provide a 
rank of bulls and a definite measuring stick for transmitting performance, a means 
for predicting future daughters’ production, and an accurate means for evaluating 
pedigrees. It appears that the method makes i)edigrees look more nearly like what 
they are genetically than does the equal-parent method. 

Wanted — an improved sire index, V. A. Rice. (Mass. State Col.) (Holstein- 
Friesian World, 41 (1944), No. 21, pp. 17, 36, 42, 54-55, 58, Ulus. 1). —Essentially 
noted above. 

What the new bull index can do, V. A. Rice. (Mass. State Col.). (Ilolsicvn- 
Friesian World, 41 (1944), No. 24, pp. 14-15, 63). —Superiority of the NEW sire 
indexing method noted above oyer the equal parent method is pointed out. 

‘Horn and scur inheritance in certain breeds of sheep, H. L. Ibsen. (Kans. 
Expt. Sta.). (Anver. Nat., 78 (1944), No. 779, pp. 506-516). —In discussing the 
inheritance of horns and scurs in several breeds of sheep, in a continuation of 
previous studies (E. S. R., 83, p. 756), it is postulated that all sheep are homozygous 
for the genes for horns. The gene P for polled is epistatic to H. The gene for 
horns (Hm), a modifier of the above condition, has a different effect in the two 
sexes, thus a ppHHhmhm male is horned and a female hornless. Both sexes are 
horned when the animal has the dominant form of this modifier. P is epistatic to 
both Hm and hm. The gene for scurs (Sc) is epistatic to P, but when heterozygous 
it expresses itself only in the male. In horned animals Sc is hypostatic. Another 
gene for horns (Ha) is epistatic to P and hypostatic to 5'c. A PpHHScscHaha 
male would be scurred, while a PpHHscscHaha male would be horned. Another scur 
gene (Sr) was also found in Rambouillet females. A gene (Su) permits the 
horn gene Fla to express itself in heterozygous females. Another gene (Fe) post¬ 
pones the expression of Sc in males. 

Heritability of type in Poland China swine as evaluated by scoring, H. O. 

Hetzer, G. E. Dickerson, and J. H. Zeller. (U. S. D. A.). (Jour. Anim. Sci., 
3 (1944), No. 4, pp. 390-398, Ulus. 1). —Study was made of the scores of 731 pigs 
representing 210 litters sired by 32 boars from 106 sows. The litters were 40 from a 
small type Poland China strain, 75 from intermediate, 78 from large type, and 17 
from" crosses between strains. The pigs were farrowed in 14 seasons, but the 
average scores differed little between seasons. They were scored at 225 lb. live weight 
in the first 10 seasons, but at the same degree of finish during the last 4 seasons. 
The small type strain consisted of short-bodied and low-set animals, slow in reaching 
sexual maturity. The intermediate type tended to have more length of body and 
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well finished at an early age. Pigs of the large type were still longer 
oody and legs. The scores adopted ranged from 1 to 9. 

X"he analysis of variance was used to determine the importance of differences (1) 
between seasons within strains, (2) between the three types within seasons, (3) be¬ 
tween the progenies of sires within the same strain and season, (4) between the 
litters of the same sires within the same strain and season, and (5) between litter 
mates. Only the mean squares of differences between litters of the same sire and 
between full-sib litters were properly to be compai*ed with the intralitter mean 
square. Differences between sire progenies within strain and seasons fell just short 
of the 5 percent level of significance. The differences between the litters in the 
three type strains were highly significant. Calculated variance due to different 
hereditary and environmental conditions showed that the fraction of variance within 
strain and season accounted for by heritable differences in the pigs was estimated at 
38 percent. 

Nonheritable differences among litter mates accounted for 57 percent of the 
variance, while temporary or permanent differences in litter environment caused 
only 5 percent of the variance. The heritable fraction of intraseason variance 
between pigs in different strains was estimated at 92 percent. There was little 
effect of seasonal differences in environment on the scores—about 4 percent. Differ¬ 
ences in type generally existing between small-, intermediate-, and large-type herds 
of swine are due largely to differences in heredity. The heritability of type is 
apparently high enough for selection to be effective in changing the type rather 
rapidly within individual herds. Selections of breeding animals from herds in 
which type is more extreme in the desired direction makes more rapid progress 
possible than within the breeder’s own herd. 

A study of the predictive value of scores on body conformation of pigs taken 
previous to final score, L. M. Winters and W. W. Green. (Minn. Expt. Sta. 
coop. U. S. D. A.). (Jour. Anini. Set., 3 (1944), No. 4, pp. 399-405). —Q)rrelation 
coefficients were calculated between the scores of 417 gilts when 112 days of age 

and at 200 lb. in weight or 180 days of age in 5 herds. All were significant at the 

1-percent level, and in all except 1 herd there was a considerable margin in the 

prediction index calculated by methods of Treloar (E. S. R., 84, p. 718), both of 

which would indicate that a satisfactory job of selection could be done at 112 days of 
age. The average value of r and the prediction index were 0.60 and 0.20, respectively, 
for the 5 herds. A total of 124 boars was scored in somewhat more detail at 112 
days, 140 days, and at the completion of the trial for the animal as a whole, body 
length, body depth, ham, quality, and feet and legs, in accord with the methods of 
the U. S. D. A. Regional Swine Breeding Laboratory. Although the correlations 
were high, the prediction values were so low as to be not at all encouraging. The 
correlations between the body depth, ham, and total score at 112 and 140 days were 
over 0.50, but the others were all less at these two ages. Correlations between the 
other characters at 112 days and when finally recorded were still smaller and the 
prediction values were disappointingly low. 

Preliminary report on crossing of inbred lines of swine, L. M. Winters, 
P. S. Jordan, R. E. Hodgson, O. M. Kiser, and W. W. Green. (Minn. Expt. 
Sta. coop. U. S. D. A.). (Jour. Anim. Sci., 3 (1944), No. 4, pp. 371-379 ).—Crosses 
within and between breeds showed an increase in vigor in every item of comparison. 
In 12 of 13 crosses (8 lines within Poland Chinas and 5 between breeds) there was 
more vigor than the average of the parental lines. There was an increase in vigor 
of the pigs associated with the decrease in inbreeding. Line crosses between breeds, 
as measured by fertility, survival, rate of gain, economy of gain, and score for body 
conformation, were employed in these comparisons. Crosses between breeds were 
more effective than crosses between lines within the same breeds. An advantage 
was shown for genetic diversity between stocks, Superior lines seemed to produce 
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superior crossbreds. Crossed lines showed an advantage over crosses of inbreds 
in the number of pigs weaned, weaning weights, rate of gain, and 180-day weights. 
The study was based on 249 pigs produced by crossing inbred Poland China lines, 

I, 105 Poland China inbred pigs, 94 pigs from crosses of different breeds, and 1,509 
inbred pigs in 3 breeds. 

The relationship between certain blood components and rate of growth in 
swine, A. W. Nordskog, R. E. Comstock, and L. M. Winters. (Minn. Expt. 
Sta. coop. U. S. D. A.). (Jour. Anim. Set., 3 (1944), No. 4, pp. 422-430). —Com¬ 
parison of the red cell counts, hemoglobin, serum protein, and catalase activity of a 
total of 45 pigs in 5 inbred lines produced in connection with the U. S. D. A. 
Regional Swine Breeding Laboratory showed that the level of these blood con¬ 
stituents was higher at 112 days than at 84 days of age. Significant differences were 
demonstrated between lines for red cell counts and catalase adjusted for hemoglobin 
concentration. Differences between litters were not significant, but litter differences 
plus the interaction, age X litters, were significant for all of these blood constituents. 
In a second experiment, correlation was made at 112 and 168 days of the hemoglobin 
and serum protein with rate of gain from 56 to 112 days and 114 to 168 days, 
respectively, for 136 spring pigs in 49 litters from 7 lines. These results showed 
that growth up to time of sampling was related to the hemoglobin and serum 
protein, but growth following sampling was not related to these constituents. Gains 
from 56 to 112 days showed a correlation coefficient of 0.63 with gain from 114 to 
168 days. Correlation between the two blood proteins was about 50. Correlation 
of the blood components was smaller with gains at 114 to 168 days than at 56 to 
112 days. 

A comparison of the effects of inbreeding and selection on performance in 
swine, R. E. Comstock and L. M. Winters. (Minn. Expt. Sta. coop. U. S. 
U. A.). (Jour. Anim. Set., 3 (1944), No. 4, pp. 380-389). —Study was made of the 
factors responsible for the merit of inbred lines. In data on 337 litters produced at 
the Minnesota Station through 1942 (E. S. R., 89, p. 198), the regression of average 
daily gains on < inbreeding was —0.0027 0.0010 lb. There was a decrease of an 

average of 0.037 pig per litter with each percent increase in the inbreeding of both 
the dam and the litter. There were considerable errors in these estimates, but the 
actual results were in substantial agreement with the estimates. Litter size seemed 
more difficult to maintain in inbred lines than growth rate, which is in agreement 
with other published results by Hetzer et al. (E. S. R., 84, p. 172). Maximum 
selection seemed to be necessary for the maintenance of litter size in the development 
of inbred lines. All factors contributing toward the efficiency of performance are 
affected by other than genetic factors, as for instance (1) the age of gilt at first 
farrowing affects first litter size about one-third live pig for 1 month's deviation 
from 12 mo. of age, (2) pigs out of sows average about 4 lb. heavier than pigs 
out of gilts throughout the postweaning test period, and (3) feed requirements 
increase with increased weight at weaning. 

A comparative study of epididymal and ejaculated spermatozoa of the boar, 

J. F. Lasley and R. Bogart. (Mo. Expt. Sta.). (Jour. Anim. Sci., 3 (1944), 
No. 4, pp. 360-370, Ulus. 5). —The percentage of live sperm removed from the 
epididymis of 20 boars was studied after 6 and 16 days’ storage and compared with 
the percentage of live six^rm in semen ejaculated into an artificial vagina just before 
castration. Live spermatozoa were determined by the opal blue-eosin technic 
described by Lasley et al. (E. S. R., 87, p. 500). For storage 1 cc. samples of semen 
and of suspended spermatozoa were placed in 4-cc. vials, corked tightly, and sealed 
with paraffin and placed in a beaker containing 300 cc. of water set in a refrigerator 
at 10°—12° C. The samples were warmed to 35° for testing. Motility was ascer¬ 
tained with low power. At the end of C days' storage 75 percent of the epididymal 
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sperm were alive, but only 44.8 percent of normal ejaculated sperm survived to this 
time. After 16 days’ storage 51.2 percent of the epididymal sperm and 9.6 percent 
of the normally ejaculated sperm survived. An attempt was made to discover the 
reasons' for this difference in viability, and it was found that the chief morphological 
difference was the presence of a protoplasmic droplet on the midi>iece of epididymal 
spermatoza. Sperm from different parts of the epididymis showed differences in 
the location of this droplet. The i>rotoplasmic droplet was only on a small part of 
the ejaculated sperm, and this on the posterior jjortion of the midpiece. There was 
only slight motion in spermatozoa from the epididymis, whereas ejaculated sperm 
were highly motile. Semen added to epididymal sperm increased its motility. Ap¬ 
proximately 15 percent of the sperm died in their passage from the epididymis to 
ejaculated semen. An average of 65 percent of the sperm from the tail of the 
ejiididymis survived to 10 min. at 0° as contrasted with survival of only 12.5 percent 
of sperm in the semen. Sperm showing bent tails were thought to be undeveloped 
and may result from overuse of the male or disturbance in spermatogenesis. 

The prenatal growth of the cat.—XIV, The weight of the skeleton in the fetal 
and in the adult cat, H. B. Latimer {Growth, 8 (1944), No. 2, pp. 149-158, Ulus. 
1 ).—Continuing this series (E. S. R., 90, p. 174), the skeleton decreases from its 
maximum of 18 percent of the body weight in the smallest fetal cat to about 12 jxir- 
cent in the newborn kitten, with a slight increase thereafter. 

A case of hermaphroditism in the mouse, E. Fekete and L. B. Newman 
(Vale Jour. Biol, and Med., 17 (1944), No. 2, pp. 395-396, Ulus. 1 ).—On anatomical 
and histological examination of the genitalia, a mated mouse which had not gotten 
females pregnant, was found to have both gonads in the abdominal cavity. Micro¬ 
scopic examination of the riglit gonad showed it to be an ovotestis. The left testis 
was a tyideal cryplorchid testis with small, loosely arranged seminiferous tubules. 
This is said to be the sixth case of hermaphroditism that has been described in the 
mouse. 

Are crossbred chickens really better? R. N. Shoffner {Minn. Farm and 
Home .Sci. {Minnesota .S'fu.], 2 (1944), No. 1, pp. 14-15, Ulus. 1 ).—The progeny of 
rcciiJiocal ciosses between White Leghorn, New Ham])s]iirc, and White Plymouth 
Rock breeds were found to excel purebreds in vigor, as exemplified by about 11 
percent in hatchability, laid about 15 more eggs per hen to 500 days of age, and 
egg i)roduction ])y the crossbreds started at younger ages. TIic increased vigor makes 
crossbreds preferred for broiler production, and mortality in the laying flock is 
reduced to a minimum. Crosses of White Plymouth Rocks and White Leghorns 
were not much superior to purebreds, and certainly less than crosses between White 
Leghorns and New Iiami)shires or White Plymouth Rocks and New Hampshires. 
In any case, the quality of the crossbred was dependent on the quality of the pure- 
b'ed parent strains, which were usually greater from crossing unrelated stocks. The 
main disadvantages of crossbreeding are: (1) To produce crossbreeds it is neces¬ 
sary to maintain two purebred flocks; (2) egg color of crossbreds may be objection¬ 
able because it is intermediate between the parents; and (3) some crossbreds have 
an excess of broodiness'. Not all crossing is advantageous, but except for eggshell 
color, cro.ssing of males of the heav^y breeds with White Leghorn females was 
advantageous. Crosses between heavy breeds circumvent the eggshell color prob¬ 
lem, but the plumage color may be variable. Considering all factors, crossbreds may 
not be expected to surpass the very best purebred strains unless the better purebreds 
are used for the parents. 

Studies of genetic viability in the fowl, C. D. Mueller (In Cornell University 
Abstracts of Theses, 1943. Ithaca, N. Y.: Cornell Univ. Press, 1944, pp. 287-290 ).— 
Data on viability, disease resistance, and egg production among 26,609- pedigreed 
chicks' group into families, as previously reix)rted by Hutt et al. (E. S. R., 92, p. 
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197), are presented in four parts, (1) the consistent performance of sires and dams 
in different years, (2) the number of daughters necessary to test a sire or a dam, 
(3) the relation of duration of life in parents to viability of daughters, and (4) 
viability among adult fowls in relation to viability previous to the age of sexual 
maturity. A plan for selecting for desired qualities consisted chiefly of obtaining 
tests of performance of progeny of a large number of pullets and cockerels, viability 
and egg production of families and close relatives, and duration of life of parents 
and collateral relatives as a criterion of viability and in selecting families of pullets 
at housing time. 

Methods of breeding chickens for high egg production.—I, Applying the 
progeny test to a small flock, F. P. Jeffrey {New Jersey Stas. Bui. 714 (1944), 
pp. 8). —The results in egg production, hatchability, and mortality of selected and 
unselected lines from 1936 to 1941 showed that by progeny testing with 6 males and 
27 female breeders each year over a 6-yr. period, considerable improvement in hatch- 
ability of fertile eggs and in egg production was obtained. Of the 34 males tested 
in the study, only 1 proved to be superior in regard to egg production. However, 
this sire carried factors for small egg size, and after improving for egg i>roduction 
the line ended with small egg size. More than 6 males must be progeny tested each 
3 ^ear to improve the flock in a variety of characters. Laying-house mortality declined 
from 41 to 13 percent in the unselected line over the 6-yr. j>criod, but only from 29 
to 18 percent in the selected line. In the conduct of the work, the selected stock 
was carried each year v/ith 27 females in laying cages artificially inseminated by the 
6 males. The unselected stock consisted of 40 pullets flock-mated with 3 males. 
The egg production was increased from 84 per year in the selected line and 82 in 
the unselected line to 164 and 152, resr)cctively. Laying cages were an economical 
method for progeny testing. 

Poultry-breeding-stock selection for desired characters, A. B. Goofrey 
(U. S. Dept. Agr. Cir. 715 (1944), pp. 8, Ulus. 1). —Selecting breeding stock on the 
basis of total score is mneh more progressive than selecting for a single character 
at a time. However, selection to independent culling levels permits earlier culling 
because selection can be made for each character at the time the birds are handled 
on the range. In selecting on the basis of total score, the characters should be 
weighed in accordance with their economic importance and their heritability. It is 
suggested that all breeding birds be graded into three breeding classes, for example, 
excellent, satisfactory, and poor, on the basis of all characters that can be observed 
or measured at each of the selection periods. The individual production and brood¬ 
ing records of 25 Single-Comb Rhode Island Red hens are presented. 

Effect of hypophysectomy of growing chicks, A. V. Nalbandov and L. E. 
Card. (Univ, Ill.). (Jour. Expt. Zool., 94 (1943), No. 3, pp. 387-413, Ulus. 12).— 
Continuing this study of the effects of hypophysectomy on the growth of chickens 
(E. S. R., 88, p. 377), 7 of 60 chicks died during or within a few hours after the 
operation, and 16 were incompletely hypophysectomized. Of the remaining 37 birds, 
70 percent died within 1* to 30 days after the operation and 30 i')ercent lived from 31 
to 374 days. The normal temperature of hypophysectomized cliickens was 41° C., 
while that of the controls was 42°. The increase in body weight following hypo- 
phys^tomy was due to the abnormal deposition of fat rather than true growth. 
The carcasses of pituitaryless chickens contained five to seven times more fat than 
the controls, and there was a slight increase in length of the long bones. The blood 
fat (measured as oleic acid of the plasma) was not higher than the blood fat of 
normal tirds. There was possibly an increase in the storage of bile. Study was 
also made of the histology of the thyroids, adrenals, and other glandular tissues. 

Effect of colchicine on mitosis in the neural tube of the forty-eight hour 
chick embryo, T. M. Woodard, Jr., and S. B. Estes (Anat. Rec., 90 (1944), 
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No% If pp. 51-54 ).—Chick embryos of 48 hours* incubation were opened and treated 
with 1 mg. of colchicine and allowed to continue development up to a maximum of 
3 hr. when the average mitotic index was 20.5 percent. Each phase of mitosis except 
the metaphase declined. The rise in the metaphase is accounted for in terms of the 
accumulation of nuclei. It is concluded that the concentration of colchicine acts only 
in this way and is not a mitotic stimulant. 

Studies in the genetics of Drosophila, II, III, directed by J. T. Patterson 
(Tex. Univ. Pubs. 4228 (1942), pp. 200, Ulus. 46; 4313 (1943), pp. 327, Ulus. 170).— 
Two further contributions (E. S. R., 87, p. 363) are included. 

II. Gene variation and evolution. —^This installment contains the following papers : 
Inter-specific Hybridization in the Genus Drosophila, by J. T. Patterson (pp. 7-15) ; 
Heterosis in Drosophila hydei, by W. S. Stone (pp. 16-22) ; Analysis of the repleta 
Group of Drosophila, by L. T. Wharton (pp. 23-52) ; Cross Fertility and Isolating 
Meclianisms in the Drosophila mulleri Group, by J. F. Crow (pp. 53-^7) ; Rela¬ 
tionships in the melanica S|)ecies Group, by A. B, Griffen (pp. 68-73) ; Genetic 
Relationships in the Drosophila fimchris Group, by G. B. Mainland (pp. 74-112) ; 
A Study of Intersexes Produced by a Dominant Mutation in Drosophila virilis, 
Blanco Stock, by W. W. Newby (pp. 113-145) ; The Ix^ Factor and Sex Determina¬ 
tion, by W. S. Stone (i^. 146-152) ; Distribution of the virilis Group in the United 
States, by J. T. Patterson (pp. 153-161) ; and Genetic and Cytological Analysis of 
tlie virilis Si>ecics Group, by J. T. Patterson, W. S. Stone, and A. B. Griffen (pp. 
162-200). 

HI. The Drosophilidae of the Southwest. —Herein are brought together the more 
important facts on the various si>ecies of Drosophila known to occur in the south¬ 
western United States' and northern Mexico. The “Southwest” here used includes 
the area embracing the States of Texas, Oklahoma, New Mexico, Colorado, Arizona, 
Utah, Nevada, and California and the Mexican States of Tamaulipas, Nuevo Leon, 
Coahuila, Chihuahua, Sonora, and Baja California. The following i>apers—includ¬ 
ing new taxonomy—make up this volume: The Drosophilidae of the Southwest, by 
J. T. Patterson (pp. 7-216) ; Geographical Distribution of Species of the Genus 
Drosophila in the United States and Mexico, by J. T. Patterson and R. P. Wagner 
(pp. 217-218) ; and Analysis of the Metaphase and Salivary Chromosome Morphol¬ 
ogy Within the Genus Drosophila, by L. T. Wharton (pp. 282-319). A subject 
index is provided. 


FIELD CROPS 

[Field crops research] (Jour. Amer. Soc. Agron., 36 (1944), No. 12, pp. 988- 
995, 995-1003, 1014-1015, 1016-1017, 1019-1020, 1021-1023, Papers concerned 

with different phases of field crops investigations, which were to have been presented 
at the annual meetings of the American Society of Agronomy and the Soil Science 
of America in 1944, and published in abstract form in these pages included: Gamete 
Selection in Corn Breeding, by L. J. Stadler (pp. 988-989) (U. S. D. A.) ; Recurrent 
Selection for Specific Combining Ability in Corn, by F. H. Hull (pp. 989-;990) (Fla. 
Expt. Sta.) ; The Value of Self-compatibility in Breeding White Clover, by S. S. 
Atwood (p. 990) (Cornell Univ.) ; Intra-varietal Crossing in Wheat, by J. B. 
Harrington (pp. 990-991) ; Inheritance and Interaction of Genes Governing Reaction 
to Stem Rust, Leaf Rust, and Powdery Mildew in a Spring Wheat Cross, by D. G. 
Wells and S. P. Swenson (pp. 991-992) (Wash. State Col.); Nitrogen Fertilization 
of Bermuda Grass Pastures, by O. E. Sell (p. 992) (Ga. Sta.) ; The Improvement 
of Carpet Grass Pastures by Fertilization and Seeding to Clover, by E. L. Mayton 
(p. 993) (Ala. Sta.) ; Some Factors Affecting Pasture Production in Western North 
Carolina, by W. W. Woodhouse, Jr. (p. 993) (N. C Sta.) ; Some Experiences in 
Revegetating Poor Hill Land Pastures in West Virginia, by R. M. Smith, G. G. 
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Pohlman, F. W. Schaller, and D. R. Browning (p. 994) (Univ. W. Va.) ; Critical 
Phosphorus and Potassium Levels in Ladino Qover Plants, by A. Ulrich (p. 994) 
(Univ. Calif.) ; Grass-Legume Hay Response to Various Fertilizer Ratios, by A. 
Rich and B. E. Gilbert (pp. 994-995) (R. I. State Col.); Agronomy, a Phase of Mili¬ 
tary Engineering, by R. H. Morrish (pp. 995-996) ; Yields From Single-Plant Hills 
vs. Multiple-Plant Hills at the Same Population of Corn Plants Per Acre, by G. H. 
Dungan (p. 996) (Univ. Ill.) ; Alfalfa and Grass Percentage Determinations With 
the Inclined Point Quadrat Apparatus at Different Stages of Development of the 
Mixtures, by A. C. Arny (pp. 996-998) and The Development of a Synthetic Variety 
of Corn From Inbred Lines, by H. K. Hayes, E, H. Rinke, and Y. S. Tsiang (pp. 
998-1000) (both Univ. Minn.) ; Winter Injury and Persistence in Alfalfa, by F. R. 
Jones (p. 1000) and Some Problems in Testing Selected Strains of Forage Plants in 
Pasture Trials, by H. L. Ahlgren (pp. 1000-1001) (both Univ. Wis.) ; A Selection 
Experiment with Kentucky Bluegrass, by H. K. Hayes and H. L. Thomas (pp. 

1001- 1002) (Univ. Minn.) ; Methods of Evaluation of Red Clover Strains Grown 
Alone and With Timothy in Small Plots, by J. H. Torrie and J. L. Allison (pp. 

1002- 1003) (Wis. Sta.) ; Evaluation of Strains of Kentucky Bluegrass in Associa¬ 
tion With White Clover, by W. M. Myers and V. G. Sprague (p. 1003) 
(U. S. D. A.) ; The Nature of the Flora on Field-retting Hemp, by W. H. Fuller 
and A. G. Norman (p. 1014-1015) and Comparative Effects of Plowing and Other 
Methods of Seedbed Preparation on Nutrient Element Deficiencies in Corn, by C. A. 
Bower, G. M. Browning, and R. A. Norton (p. 1016) (both Iowa State Col.) ; The 
Response of Various Forage Grass and Legume Seedlings to Phosphate Fertiliza¬ 
tion Under Greenhouse Conditions, by R. R. Robinson (pp. 1016-1017) 
(U. S. D. A.) ; The Response of Hemp to Fertilizers in Iowa, by C. A. Black and 
A. J. Vessel (pp. 1019-1020) (Iowa State Col.) ; Nitrogen and Phosphorus Levels 
in Relation to Potato Yields During Dry Seasons, by R. L. Carolus and W. G. Woltz 
(pp. 1021-1022) (Va. Truck Sta.) ; The Effect of Different Levels of Nitrogen, 
Phosphorus, and Potash Applied ftt Different Times During the Growing Season 
on the Yield of Sugar Beets and the Nitrogen Content of Sugar Beet Tops, by J. F. 
Davis, W. D. Baten, and R. L. Cook (p. 1022) (Mich. State Col.) ; Nitrogen Fer¬ 
tilizer Experiments With Flue-Cured Tobacco on Granville Sandy Loam, by W. 
Husmann (pp. 1022-1023) (Va. Sta.) ; and The Use of Some Zinc Compounds in 
Sprays for Potatoes on Muck Soil, by N. K. Ellis (p. 1024) (Purdue Univ.). 

[Farm crops research in Mississippi] (Miss. Farm Res. [Mississippi Sta.], 
7 (1944), Nos. 11, p. 8; 12, pp. 4, 5, Ulus. 1). —Progress of experiments with field 
crops and related research is reported in the following articles: No. 11, Fertiliza¬ 
tion the Most Important Pasture Practice, by H. W. Bennett (p. 8) ; No. 12, A 
Study of the Cotton Root System, by O. A. Leonard (p. 4) ; Winter Legumes and 
Fertilizer for Cotton Production, by J. Pitner (p. 4) ; and Liming Increases the 
Yield of Seed Cotton in Test on an Upland Brown Loam Soil, by C. D. Hoover 
(P. 5). 

[Field crops theses] (In Cornell Unwersity Abstracts of Theses, 1943, Ithaca, 
N. Y.: Cornell Univ. Press, 1944, pp. 330-322, 403-405, 411-414). —Abstracts are 
given for theses entitled: Quantitative and Qualitative Inheritance in Barley, by S. 
Dasananda; Birdsfoot Trefoil (Lotus corniculatus), by H. A. MacDonald; and 
Effect of Competition on Emergency Forage Crop Technic, by D. L. Van Horn. 

Field crops of India, with special reference to Mysore, A. K. Yegna Narayan 
Aiyer (Bangalore: Govt. Press, 1944, pp. 552-j-, Ulus. 79). —Practical information 
on fields crops of importance in India is presented in chapters covering distribution, 
soils, rotations, cultural and harvesting practices (mainly those prevalent in Mysore), 
yields, botany and varieties, pests and diseases, chemical composition, and production 
and trade, and grouped in sections dealing with grains; legumes; oil seeds ; sugar- 



1945] 


FIELD CROPS 


647 


cane; food crops (bananas, potatoes, tapioca) ; condiments and spices; fiber crops; 
tobacco, coffee, tea, and narcotics; medicinals; dyes; and special products (mulberry 
and silk, and Para rubber). An index is included, together with a glossary, and 
appendixes on manures and fertilizers and insecticides and fungicides. 

A study of the reliability of range vegetation estimates, A. D. Smith. (Utah 
Expt. Sta.). (Ecology, 25 (1944), No. 4, pp. 441-448). —The accuracy and extent 
of variation between individual estimates of vegetation demsity and the effect of a 
training period on the uniformity of estimates were studied in 1939 on ungrazed 
sagebrush, winterfat, and grass vegetation types by a crew of eight men. Density 
estimates were not shown to be a highly reliable measure of range value since *‘high” 
estimators found ranges to have almost twice the grazing capacity found by “low" 
estimators, even after a week of intensive training. A significant difference was 
found between individuals and also a given individual had significant inter- and intra¬ 
daily variation. Plants showed great variations in yield from a unit of density both 
within and between species. The results supported the current tendency among 
range technicians to rely less upon density estimation as a means of determining 
grazing capacity of ranges, and more upon comparison with ranges of known pro¬ 
ductivity and a general ecological analysis of plants and soil followed by percentage 
adjustments in current stocking. 

Reseed range land to increase grazing capacity and produce more beef per 
acre, C. H. Wasser (Colo. Farm Bui. [Colorado 5/a.], 6 (1944), No. 5, pp. 12-14, 
Ulus. 2). —Adai)ted species and mixtures of grasses and legumes listed for reseed¬ 
ing range on the plains, lower mountainous and foothill plains, and the mountain¬ 
ous region, and the dates, rates, and methods of seeding indicated are based on 
results of station experiments in different localities in Colorado. 

Better pastures for dairy cattle, W. B. Nevens {Illinois Sta. Bui. 505 (1944), 
pp. 227-271-\-, Ulus. 34). —Pasture experiments 1935-42 were made to develop a 
system which would supply ample forage in midsummer, to evaluate certain legumes 
and grasses and a mixture for pastures, and to increase the yield and i)rotein content 
of Kentucky bluegrass. 

Bluegrass usually has not been satisfactory in central Illinois for use as the only 
pasture crop because of low yields and low feeding value during midsummer. These 
faults could be overcome somewhat by good management practices as fertilizing 
heavily, beginning grazing only after good growth of grass, removing cattle early 
in autumn, and removing large perennial weeds. More and better forage could be 
obtained more effectively from the same area of pastureland, b}^ use of several 
crops, as winter rye, bluegrass, alfalfa, a Sudan-soybean mixture, bromegrass, and 
sweetclover—in rotation. The mixture has made high-yielding and drought-enduring 
midsummer pasture. Winter rye has been ready for grazing 1 to 2 weeks earlier 
than bluegrass, and bromegrass several da 3 ^s earlier. In seasons of low rainfall, 
the rotational system provides pasture longer than bluegrass. 

Pasture planted first to winter rye and then to a Sudan grass-soybean mixture 
usually has yielded much higher than pasture planted to one crop only, but the 
forage supply has not been continuous. While both have outyielded bluegrass, 
alfalfa needs reseeding oftener and bromegrass recovers more slowly from close 
grazing. Pasture crops evidently should be rated on feeding value, palatability, 
economy of production, timeliness of yield, length of pasture season, resistance to 
drought, weeds, and tramping, likelihood of causing bloat or other upsets, and 
adaptability to soil and climate, as well as bn total yield. 

Fertilizing with urine, in addition to manure, has increased yield, protein content, 
and palatability of bluegrass. Urine-treated grass has had a consistently lower dry- 
matter content than untreated. A close relation between low dry-matter content 
(high moisture content) and palatability was apparent. As bluegrass, bromegrass, 
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and winter rye have developed, their dry-matter, lignin, and cellulose contents have 
risen. At the same time, protein content gradually has declined until the forage 
contains only about half as much as at the beginning of the season. Bromegrass, 
winter rye, and the Sudan-soybean mixture made good pastures because of low 
weed content and high yields. The weed content of bluegrass pastures did not 
decline despite good management for 8 yr. 

Improving bluegrass pastures, W. B. Nevens {Illinois Sia. Bui 504 (1944), 
pp. 215-224-\r, Ulus. 3). —Kentucky bluegrass pasture plats variously treated, disked, 
and manured were harvested by mowing weekly or every 2 weeks, and an untreated 
plat twice a year 1909-13. Bluegrass harvested weekly had a slightly higher per¬ 
centage of protein than that mowed biweekly and a slightly smaller annual yield 
of dry matter, but the total amount of protein did not differ significantly. Double 
disking once in the spring increased the yearly yield of dry matter considerably, 
increased the percentage of protein to a small extent, but did not change the total 
amount of protein significantly. Application of manure more than doubled the 
yearly yield of dry matter, increased the protein percentage in the dry matter by 
one-sixth, and nearly trebled the total amount of protein. Yields declined when 
grass was harvested over a period without return of fertility to the soil. 

Manure is best pasture improver, D. M. Seath and L. L. Rusoff (Dairy Res. 
Digest [Louisiana 2 (1944), No. 4, p. 1). —Pasture experiments in three 

parishes over 3 yr. demonstrated the merits of manure either in establishing new 
pasture or renovating an old one. Definite improvement in stands of clovers and 
grasses followed application of manure + P or 4* Ca PK. 

Fertilizing to increase the yield and longevity of alfalfa in Georgia, L. C. 
Olson (Amer. Fcrt., 101 (1944), No. 11, pp. 28, 30). —Fertilizer tests by the 
Georgia Experiment Station, 1942-43, indicated that lack of potash is one of the 
principal reasons why alfalfa stands cannot be maintained. Cultural and fertilizer 
practices are outlined. 

The alfalfa seed production problem. (Coop. U. S. D. A.). (Farm and 
Home Sci. [Utah Y/a.], 5 (1944), No. 4, p. 3, Ulus. 3). —Since alfalfa flowers must 
be tripped to obtain a good seed set and the tripping agents found in Utah alfalfa 
are honeybees and wild bees which nest in or on the ground, seed growers are 
encouraged to keep honeybees near alfalfa fields and to protect nesting places of 
wild bees and apply insecticides carefully. Cutting weeds lessen the competition 
for pollen-collecting insects. Regulation of irrigation practices to avoid rank 
growing succulent alfalfa may reduce injury from lygus bugs. The foregoing 
practices are based on findings by J. W. Carlson, C. J. Sorenson, et al. 

Mars — A new high-yielding barley for Minnesota growers, M. T. Henderson 
and J. J. Christensen (Minn. Farm and Home Sci. [Mitmesoia .V/a.], 2 (1944), 
No. 1, pp. 4, 12, Ulus. 1). —Mars barley, a productive early, six-rowed, smooth- 
awned variety introduced in 1944, has very strong straw with a record of less than 
one-fourth as much lodging as in Wisconsin Pedigree 38 and averages 3 to 4 lb. 
per bushel heavier. It is resistant to stem rust and moderately resistant to spot 
blotch, but is susceptible to scab and loose smut. Because of low diastatic power, 
it may not be entirely satisfactory for malting. Mars was produced in cooperation 
with the U. S. Department of Agriculture et al. from a cross made in 1931 between 
Minnesota 462 and Peatland barleys. Seed was not expected to be available for 
general distribution until 1946. 

Canaigre investigations, I, II. (U. S. D. A. and Tex. Expt. Sta.). (Jour. 
Amer. Leather Chem. Assoc., 39 (1944), No. 12, pp. 467-479, Ulus. 2; pp. 479-491, 
Ulus. 5). —Two papers of the series are presented. 

I. A reinew and preliminary report, J. S. Rogers and G. A. Russell.—Samples of 
wild roots of canaigre collected from 12 locations in four Southwestern States 
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ranged in tannin content from 9.0 to 32.1 percent. In 25 samples collected near 
Las Cruces, New Mex., tannin ranged from 11.2 to 35.3 percent and total sugars 
from 8.1 to 19.6 i>ercent. Tannin contents of roots of the same age and from the 
same hill varied as much as 3.1 percent, significantly less than variation of averages 
representing different hills. Analyses of bodies of roots could be used to deter¬ 
mine whether corresponding crown portions, taken for planting, represent high-, 
medium-, or low-tannin strains. The program for cooperative investigation of 
canaigre (Rmtex hymenosepalus) as a source of tannin is outlined, and the early 
history of canaigre is briefly reviewed. The plant and roots are described, and its 
habitat is given. 

II. Dehydration of hulk lots of canaigre roots in the locality where harz^ested, 
G. A. Russell, J. S. Rogers, and E. C. Stevenson,—»Canaigre roots could be shredded 
at Sacaton, Ariz., at the rate of 1 ton per hour with a shredder built in accordance 
with si)ecifications of Kummier (E, S. R., 88, p. 258 ; 89, p. 733). Shredded roots 
were dried satisfactorily in the sun on asphalt and concrete in 24 hr. un|Ier climatic 
conditions prevailing in June 1943, when spread at the rate of 1.25 lb. per square 
foot. Under such conditions 1 acre of drying surface would handle 20 tons of 
freshly shredded roots and yield about 5.5 tons of air-dry material per day. Drying 
finely ground or partially puli'ed roots spread at rates of 10 and 5 lb. per square 
foot of drying floor resulted in fermentation and destruction of tannin and sugars. 
Satisfactory color skivers were obtained by using water extracts from the dried 
shredded roots. 

Inheritance of strength of lint in upland cotton, J. O. Ware and D. C. Har¬ 
rell. (U. S. D. A. coop. S. C. Expt. Sta.). (Jour. Amer. Soc. Agron., 36 (1944), 
No. 12, pp. 976-987). —Parental lines were grown along with Fj, Eg, and Fa, first- 
generation backcrosses, and second-generation backcrosses from a Florida Green 
Seed (E. S. R., 90, p. 31) and Rowden cotton cross for comr>arisons and for use in 
recrossing and in the backcrossing. The Fi was rejx^ated in the second and third 
years. The first backcross was made with Fi in 1939 to both parental lines. In 
1940, plants in the respective first-generation backcrosses were backcrossed again 
to corresponding recurrent p/arental plants. Florida Green Seed stock had the higher 
strength index, which was about h unit higher than in Rowden as determined by use 
of the Pressley strength tester. Inheritance of strength api>eared to be intermediate 
with slight tendency to weak dominance ; in repeated backcrossing the level of 
strength is easily shifted in either direction. Strength in Fc progenies from plants 
selected out of the several Fa class intervals did not exhibit as much uniformity as 
shown by either parent, but these Fa plants tended to maintain the Fa level of origin. 
In 1939 and 1941 the resixjctive parental lines were at about the same level, but 
higher in 1940. In several hybrid groups the 1941 level was lower than the 1940 
level. P'nvironment was a factor and doubtless contributed to expression of varia¬ 
bility and in changing season mean levels, yet the yearly combination or set-up 
I^ermitted reliable genetic measures. 

The uptake of nutrients by the cotton plant when fertilized with acid forming 
and non-acid forming fertilizers combined with different rates of potash, J. J. 

Skinner, J. G. Futral, and N. McKaig, Jr. (Coop. U. S. D. A.). (Georgia 
Sta. Bui. 235 (1944), pp. 21, Ulus. 7). —Profitable increases in yields of seed cotton 
have been produced by neutralizing the fertilizer with dolomitic limestone on most 
of the princij>al soil types of the southeastern Cotton Belt, including some soils in 
Georgia (E. S. R., 88, p. 739). Neutralizing the fertilizer has not materially affected 
the crop’s requirement for K, for cotton made essentially the same yield increase 
regardless of the K content of the fertilizer. 

The lower N percentage in Deltapine cotton plants on Garksville gravelly loam 
grown with non-acid-forming fertilizers than in plants grown with acid-forming 
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fertilizers differs from results on Tifton sandy loam, being due i>erhaps to differ¬ 
ences in response to dolomitic limestone on the two soils and to the character of 
the soil. Fertilizers neutralized with dolomitic limestone, in general, did not mate¬ 
rially change the composition of cotton plants (It. S. R., 88, p. 760) as compared 
with plants grown with acid-forming fertilizers, except in Mg content. Early 
availability to cotton of Mg in dolomitic limestone is indicated by the larger amount 
of Mg in the ])lants in early growth, and throughout the growing period. In addi¬ 
tion to the N, P, and K taken up by cotton ]>lants, large amounts of Fa and 
appreciable amounts of Mg were absorbed. The larger plants with increased yields 
produced by non-acid-forming fertilizers contained larger amounts of nutrients per 
I>lant. Cotton fertilized with such fertilizer made larger and earlier growth and 
absorbed more nutrients ixir ]>lant early in the season than plants receiving an 
acid-forming fertilizer, suggesting that the limestone in fertilizers makes the 
nutrients more readily available. 

Increasing amounts of applied K (0, 3, 6, and 9 percent K 2 O) increased the K 
I'ercentage in the t>lant and reduced the Mg percentage at all growth stages. There 
were consistent but small decreases in the percentages of N, Ca, and P in the plant 
as K a]>])lications increased, although the total amount of all nutrients t)er plant 
rose with the amount of K applied. The effect on plant composition of K was 
greater than that of dolomitic limestone in fertilizers with exception of the greater 
Mg content from dolomitic limestone. Increased rates of applied K were accom¬ 
panied by increased u})take tier plant of K and an increased uptake per plant of 
other nutrients. 

Winter hardiness in guayule, J. W. Mitchell. (U. S. D. A.). (Bot. Gas., 
106 (1944), No. 1, pp. 95-102). —Woody outdoor seedlings of guayule not yet 
unacclimated to low temt>eratures survived temperatures only slightly lower than 
did very succulent greenhouse jdants of the same age. Rate of cooling preceding 
extended exposure to low temperatures did not alter a])prcciably resistance to frost 
injury. Unhardened seedlings of four varieties withstood ])rolonged exposure to a 
temi>erature of 25° F. but were severely injured after 8-10-hr. exposure to 22°. 
Roots usually were injured severely by iirolonged ex])osure to soil tem]>cratures of 
26°-28°. Stems and leaves of trans])lants were acclimated readily by low tempera¬ 
ture hardening treatments, so that they withstood rei)eated exiosure to 5°-10°. 
Stems of hardened plants of selection A-5058 (found most resistant to frost injury) 
with.stood 3-hr. cxi>osure to 5°. Tlieir roots were slightly injured, but the jdants 
survived. Exticrimental field plantings may readily be jirotccted from tem])cratures 
4° and probably lower b)^ an adequate mulch. Rubber content of [>lants injured 
severely by frost did not differ significantly from that of comparable uninjured 
plants during 1-2 mo. after treatment. 

The influence of depth of surface soil on potato yields, O. R. Neal. (N. J. 
Expt. Stas,). (N. J. State Potato Assoc., Hints to Potato Grotoers, 25 (1944), 
No. 8, pp. [2-3, 4]). —During 1944, ]>otatocs made an average total yield of 184 bu. 
I>er acre on 25 farms from areas with more than 6 in. of surface soil remaining 
in t>lace. Areas on the same farms having less than 6 in. of surface .soil yielded 
135 bu. Yield from all slightly eroded areas measured 1941-44 averaged 48 bu. 
per acre, 25 i)ercent greater than that from seriously eroded areas. The value of 
erosion control for a long-time maintenance of .soil productivity was clearly indicated. 

Potato fertilization and nutrition studies in 1943, O. Smith. (Cornell Univ.). 
(Amer. Potato Jour., 21 (1944), No. 12, pp. 342-355). —Results of investigations 
published largely in 1943 and early in 1944, concerned with fertilizers, practices and 
replacements, soil amendments, and minor elements for the potato and effects of 
fertilizers on vitamin content, cooking quality, and diseases of potatoes are sum¬ 
marized, with a list of 55 titles. 
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Dormancy, bud growth, and apical dominance regulated by oxygen in freshly- 
harvested potato tubers, N. C. Thornton (Contrib. Boyce Thompson Inst., 13 
(1944), No. 8, pp. 361-366, Ulus. 1). —The dormancy of freshly harvested Irish 
Cobbler and Bliss Triumph potatoes was broken and bud growth, obtained within 
7-9 days by continuous treatment of the tubers with 2 percent of O 2 in relatively 
dry condition or 5-10 percent in most condition at 23°-28‘’ C. Bud growth was 
produced on tubers stored in pure nitrogen for 18 days following harvest. These 
treatments caused the elimination of apical dominance of the buds in the apex eyes 
of the tuber over those in eyes at the basal or stem end; they also removed the 
controlling effect of the apical bud over the lateral buds of each eye so that many 
buds developed in every eye of the freshly harvested jK)tato. When potatoes removed 
from the treatments were cut into one-eye pieces and planted in soil, vigorous 
multiple plants were produced from the one-eye ])ieces that had been exposed to 
reduced percentages of O 2 . 

Place and season effects on yields and starch content of 38 kinds of sweet- 
potatoes, V. R. Boswell, M. T. Deonier, R. L. Carolus, J. B. Edmond, O. B. 
Garrison, H. L. Cochran, O. Woodard, W. S. Anderson, J. C. Miller, and 
R. E. Wright. (Coop. Ga., La., Miss., S. C., Tex., Ga. Coastal Plain, and Va. 
Truck Expt Stas.). (U. S. Dept. Agr. Cir. 714 (1944), pp. 15).—Acre yields of 
sweetpotatoes, starch content, and yield of starch per acre were determined 1940-42 
from uniform tests in Maryland, Virginia, South Carolina, Georgia, Mississippi, 
Louisiana, and Texas. Tests at Onley, Virginia, were made on wilt-infested soil 
j>rimarily to determine varietal reactions to wilt. See an earlier note (E. S. R., 
88, p. 189). 

Ixication and seasonal conditions at any one place ha\e had marked effects on 
sweetpotatoes in the percentage of starch, total yields, and the commercial grades of 
roots produced. Whenever drought was serious enough to reduce greatly the yields 
of sweetpotato roots per acre, the percentages of starch and of total dry matter 
in the roots were reduced markedly. There was no consistent effect of excessive 
rainfall, as compared with medium or normal rainfall, uixin starch and dry-matter 
contents of the roots. The starch content of the roots tended markedly to vary 
inversely with the degrees of latitude of the location where grown, but this tendency 
does not appear to be correlated with the rainfall, temperature, or length of growing 
season to which the crops were exposed for the last 4 mo. of the season. There was 
no clear association between starch content and soil fertility as indicated by yields. 

Marked and consistent differences among varieties were evident in starch contait 
as in yield. ITie relative starch content among varieties varied somewhat from 
year to year and from place to place, yet varietal differences w^re highly significant 
with reference to interactions ol variety with season and with locality. Several 
seedlings, as B196 and B219, and introductions, as Wenholz 1, Wenholz 2, Director, 
and Wannop, were significantly superior to varieties commonly grown in the United 
States in starch content, yield of roots, and in quantity of starch produced per 
acre. Many varieties performed better in some i)laces than in others, although a 
few were outstandingly good in all tests. Ix)w-yielding or mediocre strains observed 
in any of the locations involved evidently can be discarded more promptly than 
formerly. It appears feasible to obtain superior new varieties of such wide adapt¬ 
ability that a multiplicity of kinds will not be needed to meet regional or local 
requirement. 

Chlorophyll and carotene content of eighteen tobacco varieties, R. B. Grif¬ 
fith, W. D. Valueau, and R. N. Jeffrey. (Ky. Expt. Sta.). (Plant Physiol, 
19 (1944), No. 4, pp. 689-693). —The average chlorophyll concentration of 7 dark 
tobacco varieties calculated on a leaf-area basis was 107 percent larger than that of 
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11 burky varieties and their carotene content 87 percent greater, and on oven-dry 
weight basis these were S3 and 38 percent greater, respectively. All dark varieties 
averaged higher than the hurleys in both pigments on leaf-area basis, but there was 
some overlapping in carotene on a weight basis. About half of the differences in 
pigment concentration of the two types may be attributed to difference in leaf thick¬ 
ness. The percentage of chlorophyll a differed little between varieties but signifi¬ 
cantly so between the earlier and later sampling dates. No correlation was found 
between chlorophyll or carotene contents and mosaic resistance factors. The average 
ratio, by weight, of total chlorophyll to carotene of all varieties studied was 19.75, 
very close to the ratio expected if nine molecules of chlorophyll a and three molecules 
of chlorophyll b were associated in the same protein group with one molecule of 
carotene. 

Wheat varieties resistant to the hessian fly and their reactions to stem and 
leaf rusts, W. B. Cartwright, and R. G. Shands (U. S. Dept. Agr., Tech. Bui. 
87/ (1944), pp. 6). —A series of infestation tests were made, 1939-43, in the green¬ 
house and field at La Fayette, Ind., of about 3,000 domestic and foreign varieties 
and strains of wheat, to find those with resistance enough to hessian fly to be of 
value for commercial use or as parent material in breeding of fly-resistant varieties. 
About 6 percent of the wheats tested were found resistant. All found resistant ap¬ 
peared to be spring wheats except P. I. Nos. 119334 to 119358, inclusive, which have 
a winter growth habit. Most wheats were less infested in the field than in the green¬ 
house. Durums on the whole were more resistant than other varieties to hessian 
fly. Resistant spring wheats were especially common among introductions from 
Portugal, Argentina, and Uruguay. Several winter wheats moderately resistant were 
obtained from Turkey. 

Most varieties listed were also tested for resistance to stem rust and leaf rust at 
Madison, Wis., in 1941 and 1942. A number showed a high degree of resistance to 
these rusts as well as to fly. Most common wheals tested were more or less sus¬ 
ceptible to both stem rust and leaf rust. Five varieties from Portugal, Uruguay, 
and Argentina showed only traces of leaf rust, and 15 others showed only from 5 
to 20 percent. Marquillo and l^ortugal 90 appeared to be most resistant to stem 
rust. Varieties of club wheat tested were more or less susceptible to both rusts and 
of poulard to stem rust. All durums were highly resistant to leaf rust. Certain 
durums appeared to offer good resistance to the hessian fly and to both leaf rust 
and stem rust, and may be esi^ecially useful in breeding programs. 

Newthatch wheat, E. R. Ausemus, E. C. Stakman, E. W. Hanson, W. F. 
Geddes, and P. P. Merritt (Minnesota Sta. Tech. Bui. 166 (1944), pp. 20, Ulus. 2). 
—Newthatch, a hard red spring wheat, produced by crossing Hope wdth Thatcher 
and backcrossing to Thatcher twice and distributed to approved seed growers in 
1944, resembles Thatcher (E. S. R., 75, p. 480) and has about the same date of head¬ 
ing and maturity, height, seed characters, and ability to withstand lodging. New¬ 
thatch has been resistant to both leaf and stem rusts. In the seedling stage, it proved 
resistant to 13 of 18 races of stem rust under test. It was outstanding in yield 
trials, 1941-43, being highest at University Farm and Crookston, second at Waseca, 
and third at Morris. In weight per bushel, Newthatch has exceeded Thatcher but 
was lower than Pilot, Rival, Regent, and Renown. 

Newthatch has surpassed all other varieties in protein content and loaf volume, 
and has equaled them in yield of flour, in crumb color, grain, and crumb texture. 
It has a lower carotinoid pigment than Thatcher but a higher pigment content than 
the other varieties in the trials at the four stations. Color of the crumb of the bread 
has been satisfactory. 

Newthatch wheat—^What it is and what it took to make it, E. R. Ausemus 
and E. C. Stakman (Minn. Farm and Home Set. [Minnesota 2 (1944), No. 1, 



1945] 


FIELD CROPS 


653 


p. 13). —An account of the origin and characteristics* of Newthatch, the new hard 
red spring wheat noted above. 

Seed inspection in Kentucky, 1943-44, W. A. Price, M. L. Didlake, E. C. 
Vaughn, E. Deen, H. Tilson, A. McDaniel, K. Fried, M. Morton, M. L. 
Littell, and L. Baugh (Kentucky Sta. Regulat. Ser. Bui. 40 (1944), pp. 32 ).— 
Germination and purity percentages and, when present, excessive quantities of 
noxious weed seed, are reported for 457 official samples of farm crop seed obtained 
from dealers during the year ended June 30, 1944. 

Summary of results of seed and legume inoculant inspection for 1943, J. G. 
F'iske (Nezv Jersey Stas. Insp. Ser. 14 (1944), p. 25). —Dealers in New Jersey from 
whom 3,282 official samples of farm crop and vegetable seed and seeds mixtures 
were collected in 1943 are listed with compliances and violations, and vendors, crops, 
inoculations, and numbers of organisms are shown for 30 official samples of legumes 
incK'ulants collected in 1943. 

Report on inspection of agricultural seed for 1944, L. S. Walker and A. S. 
Lutman (Vermont Sta. Bui. 518 (1944), p. 12). —Purity and germination guaran¬ 
ties and variations found are tabulated and discussed from tests of 325 samples of 
field crops seeds and forage mixtures secured from dealers in Vermont in 1944. 

Weeds that may become noxious, A. H. Holmgren (Far^n and Home Sci. 
\UtaJi, Sta.], 5 (1944), No. 4, pp. 8-9, 15, Ulus. 11). —Weeds now restricted to 
certain areas of Utah but potentially serious pests, described and illustrated, are 
nutgrass (Cyperus esculentus), halogeton {Halogeton glomeratus), field buttercup 
(Ranunculus arz’ensis), and madder (Rubia tinctorum). 

Is there a better way to eradicate noxious weeds, R. J. Evans (Farm and 
Home Sci. [Utah 5'/a.], 5 (1944), No. 4, pp. 7, 13, Ulus. 2). —A whitetop control 
program, based on results of cropping treatment of infested areas, includes clean 
cultivation of the land the first 3 'ear, check-planted corn cultivated every 2 weeks 
or as often as needed to keep down weeds the second year, and sugar beets the third 
year. Chemicals should be used in the fence lines and along ditch banks. Where 
immediate eradication is not practicable weeds may be kept under control and their 
vigor diminished greatly by a rotation such as barley, rotation pasture (or alfalfa 
3 yr.), check planted and cross cultivated corn 1 yr., and sugar beets 1 yr. Weighfs 
of whitetop roots are shown for each treatment. 

The chemical control of Klamath weed.—I, Application of ecological methods 
in determining the herbicidal and fertilizing properties of ammonium sulfamate 
and commercial borax, B. E. Allgaier, (Wash. State Col.). (Ecology, 25 
(1944), No. 4, pp. 424-432, Ulus. 4). —Range near Lapwai, Idaho, infested with 
Klamath weed or St. Johnswort (Hypericum perforatum) (E. S. R., 78, p. 780; 85, 
p. 618) was treated April 11, 1943 with ammonium sulfamate and borax, separately 
and in combination as dust and as sprays, and crested wheatgrass was broadcast on 
subplats under each treatment from April 25 to July 4. Weed counts and the stag¬ 
gered grass-planting dates revealed that ammonium sulfamate was a better herbicide 
than borax at the same rate, and also was more active as a subsequent fertilizing 
agent. Absolute weed control was obtained after 2 weeks in the ammonium sulfa¬ 
mate spray plat and after 4 weeks in the dust plat, while 8 weeks were required for 
a maximum control of 83 percent in the borax spray plat and 14 weeks for an 84 
percent maximum in the dust plat. Grass sown on the ammonium sulfamate spray 
plat showed an acceleration in growth about 10 times that in the borax spray plat. 
The increase in growth under dust treatment was about 25 percent over the borax 
dust plat. 



654 


EXPERIMENT STATION RECORD 


rVol. 92 


HORTICULTURE 

Some plant and insect problems of Kentucky nurserymen during the year 
ended June 30^ 1944, W. A. Price and H. G. Tilson {Kentucky Sta. ReguJat. 
Ser. Bui. 41 (1944), pp. 20), —Information is presented on various insect and fungus 
pests, requirements of the Kentucky nursery inspection law, personnel in charge of 
inspection in the various States, lists of Kentucky nurserymen whose plantings were 
inspected in 1943-44, and lists of nursery dealers and nonresident nurserymen. 

Analyses of materials sold as insecticides and fungicides during 1943, C. S. 
Cathcart and R. L. Willis (New Jersey Stas. Insp. Ser. 12 (1943), pp. 19 ).— 
—Herein are presented in the usual manner (E. S. R., 89, p. 214) the results of 
analyses of materials collected during the 1943 inspection. 

Sphagnum moss for seed germination, V. T. Stoutemyer, A. W. Close, and 
C. Hope (U. S. Dept. Agr. Leaflet 243 (1944), pp. 6, Ulus. 7). —Shredded sphagnum 
moss was found an ideal medium for seed germination in tests conducted with many 
different species of plants. The use of sphagnum removed the necessity of applying 
chemical protectants to the seeds or seeding medium and prevented harm from 
overwatering. If mineral nutrient solutions are used many plants make excellent 
growth beyond the seedling stage. Details of preparing the. sphagnum, use of 
nutrient solutions, and handling the young seedlings are presented. 

The pollination and spatial isolation of vegetable seed crops, G. Haskell 
(North West. Nat., 19 (1944), No. 1~2, pp. 34-44). —Data are presented for various 
members of the Cruciferae, Leguminosae, Umbelli ferae, Cucurbitaceae, Compositae, 
Solanaceae, Chenopodiaceae, Liliaccae, and Gramineae. 

Storage and drying of vegetables (Alabama Sta. Rpt. 1941, pp. 21-22),—Ex- 
perimental results indicated that galvanized iron roofs exposed to full sunlight are 
useful in drying vegetables. On summer days the temperature on such roofs reaches 
about 110® F. at 8 a. m. and rises to 125®-137°, where it remains for .several hours. 
Even on relatively cool autumn and winter days, the temi)eratures may rise above 
100®. Among crops dried on roofs were shelled cowpeas, lima beans, soybeans, rape, 
mustard and turnip greens, and sliced roots of carrot, rutabagas and turnips. Other 
crops handled more or less successfully included sweetpotatoes, potatoes, and 
pimiento peppers. 

Effects of 2,4-dichlorophenoxyacetic acid on the ripening of detached fruit, 

J. W. Mitchell and P. C. Marth. (U. S. D. A.). (Bot. Gas., 106 (1944), No. 2, 
pp. 199-207, Ulus. 1). —Observations on tlic effects of 2,4-dichlorophenoxyacetic acid 
on the subsequent ripening of detached fruits and vegetables indicated that the 
chemical when applied either in aqueous solution with some wax or by the aerosol 
method hastens the ripening of bananas, apples, and pears, but on the basis of color 
changes had little effect on the ripening of the tomato, pepper, and persimmon, fruits 
which are generally without an appreciable starch reserve. Starch hydrolysis pro¬ 
ceeded at a more rapid rate during the ripening of treated bananas, as shown by 
both iodine and taste tests. 

Suggestions on irrigating commercial truck crops, L. D. Doneen and J. H. 
MacGillivray (California Sta., [1943], pp. 5, Ulus. 7). — This leaflet discusses the 
function and movement of soil moisture, the water-liolding characteristics of soils, 
effect of soil structure on water penetration and depth of rooting, indications of a 
lack of soil moisture, determination of need of irrigation, factors affecting the fre¬ 
quency of irrigation, irrigation of the seedbed, depth of rooting of various truck 
crops, their irrigation needs, etc. 

The characteristics of crosses between botanical varieties of cabbage, Bras> 
sica oleraceae, A. F. Yeager (New Hampshire Sta. Sci. Contrib. 90 [1943], pp. 
199-200). —This study was noted earlier (E. S. R., 90, p. 623). 
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Effect of daylength on growth and reproduction of the cucumber, L. L. 

Danielson (Plant Physiol., 19 (1944), No. 4, pp. 638-648, Ulus. 3). —^Quantitative 
and qualitative determinations were made at intervals throughout the growing period 
on vines of gherkins growing in contrasting daily photoperiods of 8, 12, and 16 hr. 
and from which all lateral branches and flowers were removed as formed. Under 
the conditions stem elongation was retarded by 16-hr. photoperiods. Maximal stem 
elongation occurred in 8-hr. day length plants. Contrasted vegetative responses to 
day length became especially evident with onset of flowering, suggesting that the 
photoperiodic reaction of the stem is in some manner physiologically related to,‘if 
not dependent upon, the onset of flowering. Maximum staminate flower production 
on the basis of total number produced occurred in the 8-hr. day. Quantitative 
measurements of stem, leaf, and root growth as well as chemical composition showed 
that vegetative responses peculiar to each day length occurred. 

Derris grows in America, R. H. Moore (U. S. Dept. Agr., Ayr. in Americas 
5 (1945), No. 1, pp. 10-12, 16, 18, Ulus, 4). —Among items discussed are the 
beginnings of derris culture in Puerto Rico, propagation, preparation of plants for 
shipment and planting, varieties, climatic requirements, culture, potential possibilities 
in the Western Hemisphere, etc. 

Safflower, a possible economical oil-seed crop for Utah, D. W. Pittman 
(Farm and Home Sci. [Utah Sta.], 5 (1944), No. 4, p. 15). —Safflower, long grown 
as an oil-seed crop in the arid desert regions of the Near East was tested and found 
capable of producing satisfactory crops of seed with a small amount of irrigation 
water. The potential uses of the crop are discussed. 

Station conducts tests on growing sage for seasoning under irrigated methods, 
A. M. Binkley (Colo. Farm Bui. [Colorado Nfa.], 6 (1944), No. 5, pp. 3-5, Ulus. 2). 
—Herein are presented the results of tests in producing sage, a product which in 
peacetime is largely imported. Computed yields per acre were 131 lb. the year of 
setting and 1,373.0 and 2,442.9 lb. the succeeding 2 yr. Under present high prices 
some profit could be realized, but high cost of harvesting might well prohibit pro¬ 
duction under ordinary circumstances. 

Pruning and training tomatoes In the South, M. T. Deonier, G. P. Hoffman, 
C. E. Stkinbauer, and L. R. Farisit. (Coop. Miss. Expt. Sta.). (U. S. Dept. 
Agr. Cir. 712 (1944), pp. 16, Ulus. 2). —The results of a series of experiments, carried 
on at several locations in Mississippi, indicated that under the condilions prevailing 
pinning and training were good practices when tomatoes are grown for shipment, 
especially for early markets, and when labor and materials are available. Of various 
methods tested, pruning and training to two stems gave the best results. Topping did 
not prove to be a worth-while practice. The fruit obtained from an acre of pruned 
and staked plants, spaced 2 by 4 ft., had a greater net value than that from an acre 
of unpruned i>lants set 4 by 4 ft. The average size of all the marketable tomatoes 
was larger on the pruned and staked plants, while the size of the early ripe fruits 
was apparently unaffected. The pruned and staked plants yielded slightly lower per¬ 
centages of No. 3 and cull fruits, and slightly larger percentages of cat-faced fruits 
and fruits affected with blossom-end rot. 

Influence of phosphorus supply and the form of available nitrogen on the 
nitrogen metabolism of the tomato plant, W. S. Bkeon and W. S Gillam. 
(Ind. Expt. Sta.). (Plant Physiol., 19 (1944), No. 4, pp. 649-659). —Tomatoes 
growing in a medium supplying nitrate as a source of nitrogen and moderately but 
definitely showing symptoms of pliosphorus deficiency revealed an accumulation 
of nitrates in all parts of the plant. This condition is shown to be due to accumula¬ 
tion following more rapid absorption rather than to nonutilization. Plants receiving 
N in the form of urea, grew rapidly and vigorously as long as the pH of the 
culture solution was maintained at 6.8-7.0. At pH 4.8~5.0 growth was greatly 
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lasects of the clover field, G. C. Davis {Michiffan Sta. Bui. 116, 
pp. 41-64, Jigs. 11, pi. 1). 

Synopsis ,—"riiis bulletin consists of 2 parts, the first dealing with insects destructive 
to clover, comprising 4 species attacking respectively the root, leaf, seed, and 
hay; and the second giving brief notes on 8 species that are designated as 
common but not destructive. 

Insects destructive to clover (pp. 41-58).—Illustrated notes on tbe 
appearance, life liistory, ravages, and treatment of tlie clover-root 
borer {Hylastes obscurus), clover leaf weevil (Phytonomus punctatus)^ 
clover-seed midge {Cecidomyla lefjwminioola)^ and clover-hay worm 
(Pyralis costalis). The clover-root borer made its appearance in the 
State in 1889 and rapidly spread over the middle and southern por¬ 
tions, extending west to Lak(‘ Michigan. The greater destruction has 
been in the southern part, its progress being slower toward the north 
owing to the sandy forest regions. A maj) is given showing its distri¬ 
bution in the State. Investigations show that the imagoes tirst appear 
early in May, and the latter part of the month begin de|)ositing their eggs 
in the galleries bored in the clover roots where they have hibernated. 
The larvae begin to i)upate about July, issuing as adults in the fall and 
passing tlui winter in that state. lb‘d clover and niammoth clover 
suffer most severely, although alsike is also attacked. White clover 
seems to be exempt. The iJants are rarely attacked until they are a 
year old. Experiments with nitrate of soda, muriate of potash, and 
kainit, applying them at the rate of half a ton and a ton per acre, 
were made, but the beetles were apparently unafl'ecded, while the plants 
were seriously injured and some of them killed. Plow ing under in the 
spring of the second year, or plowing in the summer and thus expos¬ 
ing the roots and young larvie to the sun, are suggested as the only 
remedies at iiresent known. 

The (‘lover-leaf weevil is found in all parts of the State except the 
northern, and has done considerable damage. Tin's season the pest was 
destroyed in great numbers by a fungus disc^ase {Enipusa spheero- 
sperma). This rapidly killed the larva?, whitdi before dying crawled up 
blades of grass and cioiled themselves around the tips. In one instance, 
cattle feeding upon such grass were rendered si(*k, though no serious 
result ensued. A report on this bingas attacik, by C. F. Wlieeler, is 
imduded. 

The clover-seed midge is considered the most dangerous enemy of 
the (dover crop in the State, the flies depositing their eggs over the 
clover head before the florets open, and the ihaggots crawling into the 
flower tubes and making their wa'y into the forming seed. The eggs 
for the first brood are laid in May, and for the seciond in July. Mam¬ 
moth and common red clover are most attacked, alsike not being 
molested. Pasturing clover fields through the spring and early sum- 
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mev is recommended, or early cutting of the crop before the larvaB of 
tlie first brood liave matured and dropped from the seeds to the ground 
to pupate. 

The clover-hay worm is found only in dry clover hay, the eggs being 
deposited in June and the larvje feeding throughout the rest of the 
year, and changing into moths the following spring. Clean mowing is 
advised and never storing clover hay 2 seasons in the same mow. 
Where hay is attacked, bisulphid of carbon may be applied, 3 or 4 lbs. 
to each ton, and the hay covered with heavy blankets for a few days. 

Insects that are common hut not destructive (pp. 58-G4).—This part of 
the bulletin comprises illustrated descriptive, life liistory, and remedial 
notes on the following insects: Clover-root mealy bug (Dactylopius 
trifolii)^ clover-stem borer {Languria mozardi), common yellow butter¬ 
fly (Golias philodice)^ clover drasteria (Drasteria erechtea)^ clover-head 
caterpillar {Grapholitha interstinctana)^ clover-head thrip {PhUmthrips 
niger), and the white-winged fly {Bibio albipennls). 

The scale insect of mulberry trees, C. Sasaki {College of Agr.y 
To1cyOyJapa7i^ BuL, vol, Wo. 107-124^pis, 2 ),—Illustrated descrip¬ 

tive and life-history notes on a scale insect of importan(*e to the silk 
industry in the East, and which is technically described as a new 
species {Diaspis patelliformis). 

The male is orange red, with yellow appendages, and 0.8 mm. long by 
0.25 mm. broad. The wing expanse is 2 mm. The female is oval, light 
yellow, and possesses 9 segments, the third to the ninth being mar¬ 
gined with a number of minute tine spines, simple or branched. There 
are two broods, the adults appearing in June and October, and the 
males dying soon afterwards, while the females of the second brood live 
through the winter on the mulberry bark. The larvie in the first two 
stages of growth are oval, flat, and yellow, with 2 black eyes. At first 
they are very active, but after the second molt they become fixed to 
the bark and change into pui)ie. 

The species is found over nearly all of Japan, where it attacks chiefly 
the mulberry, but also some other trees, the branches frequently being 
comifletely covered with scales and the trees greatly injured. A crude 
metliod of treatment is to scrape ofi* the scales from the bark, but 
spraying with limewater, kerosene emulsion, or a mixture of water, 
fish oil, and bicarbonate of soda, is recommended. A Chalcid and a 
Coccinellid prey upon the scale. 

Some insects injurious to shade trees, J. B. Smith (Neiv Jersey 
Bias, Bul, 103 , 2 )p. 15, figs. 4 ),—Descriptive life history and remedial 
notes on the elm-leaf beetle (Galeruca xanthomelamafi wood leopard 
moth or imported elm borer {Zeuzera- pyrina)^ and the white-marked 
tussock moth {Orgyia leucosiigma)„ Spraying with London purple, Paris 
green or arsenate of lead is recommended for the elm-leaf beetle, an 
application to be nnide when the beetles are first noticed, a second when 
the larvie begin to hatch, and a third 10 days later. The only remedy 
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avcailable against the wood Jeopard moth appears to be cutting down 
and burning all infested trees and branches, or pouring a few drops of 
bisulphid in the burrows and closing the opening with putty. It is 
recommended that the egg masses of the tussock moth be removed 
from the trees during the wiiiter and burned, and that the caterpillars 
be siirayed in June with some one of the arsenites. 

General remarks on protecting sliade trees from insect attacks are 
given, and a list of 21 shade trees, in the order of least susceptibility 
to insect injuries. 

Insect Life ( U, S. Dept, Agr,^ Division of Entomology^ Insect LifCj vol. 
F/J, iVo. pp. 55-215^ fig, 1 ),—This number is devoted to the proceedings 
and papers of the sixth annual meeting of the Association of Economic 
Entomologists, which met at Brooklyn, New York, August 14 and 15, 
1894. 

Brief aceoimt of the rise and present condition of economic entomology^ 
L, 0. Howard (pp. 55-107).—This i)aper cjonsists of a historical sketch 
of ecionomic entomology from the Middle Ages to the present time, giv¬ 
ing in detail the growth and extent of this science in the United States^ 
Canada, Great Britain, Germany, Austria-Hungary, Italy, France^ 
Spain, the Netherlands, Norway, Sweden, Kussia, Finland, South 
America, India, South Africa, Australia, the West Indies, New Zea¬ 
land, and Hawaii. The scope and value of the work in the different 
countries is treated at length and the various investigators mentioned. 
The entomological work of the experiment stations is reviewed and a 
bibliographical list of their ]>ublications given. 

Bisulphid of carbon as an insecticide^ J, B, t^mith (pp. 108-110).—An 
account of experiments witli this chemical against melon lice, a dram 
of the liquid being placed in a saucer or small tumbler by each hill 
and the whole covered with a large wooden bowl. This was left undis¬ 
turbed for an hour, when upon examination all the aphides were found 
to be killed. In the ensuing discussion the method was spoken of by 
several members favorably and modificiations suggested. 

Report of committee on cobperatiort among station entomologists^ J, B, 
Smith (pp. 112-114).—Kecoinmendations of lines of work in which ento¬ 
mologists may assist one another, notably ^n the study of life histories 
and geographical distribution, and the testing of insecticides. 

Spraying without a pump^ J, M, Aldrich (pp. 114,115).—A preliminary 
note on an apparatus for mixing kerosene with water at the instant of 
passing through the nozzle, thereby doing away with the necessity of 
making kerosene emulsion. 

Rotes on inseeticidesj (J. L, Marlatt (pp. 115-126).—General remarks 
on the scientific use of insecticides and notes on experiments with 
applications of standard insecticides, new insecticides, and modifica¬ 
tions of old ones. The new peach scale [Diaspis linatus) and the 
euonymus scale {Chionaspis euonymi) were the species against which 
most of the experiments were directed, and kerosene emulsion proved 
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most beneficial. Arsenate of lead was satisfactorily tested against the 
elm-leaf beetle, and Bordeaux mixture was combined with kerosene 
emulsion with good results. 

Some ohservaiions on new and old insecticides and their eomhination 
icith fungicideSj B, T. GaUowaj/ (pp. 12G-131).—General accounts of 
experiments in this line, notably with Bordeaux mixture combined 
with various insecticides, such as kerosene emulsion, Paris green, and 
resin wash, with formulas for the preparation of the various mixtures. 

Spraying with arsenites vs, bees^ F, M, Webster (pp. 132-134).—In order 
to determine definitely the injurious efiect on bees, x>roduced by spray¬ 
ing fruit trees when in bloom, two blossoming ajiple trees were sprayed 
with Paris green and bees caught visiting the flowers were analyzed. 
Traces of arsenic were found in the abdomens and honey sacs, though 
the exteriors of the bodies gave none of the jioison. Bees and larvie 
showing traces of arsenic were also found dead in and about adjacent 
hives, and in consequence it is urged that fruit trees be not sprayed 
before the falling of the bloom. 

Economic entomological tcorlc in the parhs of Weio Yorlc Gity^ E, B, 
Southwiclc (i)p. 135-138).—General remarks on the treatment of inju¬ 
rious insects in the New York City iiarks, witli notes on several species, 
especially Orgyia leucostigma^ Zeuzera jyyrina^ sap fly, and the elm-leaf 
beetle. Streams of water were siirayed upon jilant lice by means of 
hose, with good results. 

The lOOodAeopard moth in the parhs of New York City^ E. B, SoiithicicJc 
(pp. 138-140).—Notes on the life history of Zeuzera pyrina and the 
injuries caused to trees by it. 

Work in economic entomology at the University of Kansas for the season 
of 1894, F. II, Snow (jip. 140-144).—Notes on satisfactory treatment of 
the chinch bug with Sporotrichnm globuliferum, and upon Agrotis intro- 
ferens, which cutworm was destructive to alfalfa and Avheat. 

Notes on some discoveries and observations of the year in West Virginia, 
A, 1), Hopkins (pp. 145-151).—Life histories and notes on various inju¬ 
rious insects, especially the Columbian bark beetle {Corthylus coltini- 
bianus), the potato-scab gnat (Epidapus scabies), and the chestnut 
timber worm (Lymexyhm ser^enm). 

The eastern occurrence of the San Jose scale, L, 0, Howard (pii. 153- 
103).—A review of the recent attacks of the San Jose scale in the. east¬ 
ern United States, with mention of the infested loctdities and a 
detailed account of the remedial treatment. The ])est was spread from 
New Jersey nurseries that had distributed in tested trees i)rocured from 
California. A scymnid beetle {PentUia miseUa) has been found to feed 
upon the scale. 

The San JosS scale in New Jersey, J, B, Smith (pp. 103-107).—Notes 
on the occurrence of the post in the State, with the treatment applied. 
Peal'S were chiefly attacked. 
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Mealy hugs and iheir allies, G, Bams (pp. 168-175).—Descriptive 
and life-liistory notes on Bactylopius destruetor, B. longijilis, B, trifoUi, 
and Aleyrodes vaporarium, with accounts of experiments. 

The pear tree psylla in Maryland, C\ L Marlait (x)p. 175-185).—Notes 
on a sudden and overwhelming* invasion oi Bsylla pyricolaiw two large 
pear orcJiards of southern Maryland, where the pest was introduced 
from a New York nursery. Twenty thousand trees were affected, and 
experiments were made with different emulsions against the pest» 
Kerosene emulsion applied when the eggs are hatching in the s])ring 
and winter spraying with a strong solution of the same are recom¬ 
mended. The lace-wing {Chrysopa oculata) and a ladybird, Adalia 
hipunctata, Avere effective destroyers of the psylla. 

Notes of the year in New Jersey, J, B, Sm ith (pp. 185-197).—More or 
less detailed notes on injurious insects, esi)ecially the San Jose scale, 
pear psylla, pear midge, pear borer {Agrilus acutipennis), seventeen- 
year locust, and melon louse. 

Special economic insects of the season, G, C\ Davis (])p. 198-201).— 
Notes on Biplotaxis harperi attacking strawberries, a raspberry maggot 
{Adimonia cavicollis) on cherry Ibliage, Notoxus anchora eating cherries, 
and Mononychus vulpeculus destroying iris flowers. 

Additional notes on the strairherry wecril^ its habits and remedies, 
F» H, Chittenden (j). 201).—This })ai)er was published in Insect Life, vol. 
Vli, No. 1, pp. 14-25 (E. 6. K., 6, p. 562). 

Notes on the insects of north Idaho, J, M» Aldrich (pj). 201,202).— 
General notes on several common fruit pests imported Iroin the East. 

Insects of the year, F, M\ Webster (pj). 202-207).—Notes on various 
insect attacks, i)articularly those of the clover-leaf weevil, and a 
thrii)S, probably Limothrips tritici, which caused serious injury to 
onions. 

Notes from Neiv Mexico, T, 1). A. CochereU (pp. 207-211).—General 
remarks on insects in the Mesilla Valley and about Santa Fe. 

Some experiences with mosquitoes, iZ. E , Weed (j)]). 212, 213). — Notes 
on destroying mosquito larvm by placing kerosene on the surface of 
the water where they bred. 

A list of the American and foreign meltbers of the association is 
appended. 

Bordeaux mixture as a deterrent against flea beetles, L. K. 

Jones [Agl. Sci,, 8 {18!)4), No, 6-9, pp, SHi-SGT, pis, 2), —In consequence 
of the attacks of the cucumber flea beetle oni)otato plants in Vermont 
being scarcelj^ at all checked by applications of Paris green, experi¬ 
ments were made with different strengths of Bordeaux mixture, ammoni- 
acal copper carbonate, and modified eau celeste to ascertain their value 
as insecticides. The results were most satisfactory and far superior 
to those obtained by dusting the infested plants with a mixture of Paris 
green and land plaster. It is recommended that 2 applications of a 
strong solution of Bordeaux mixture be made, the first early in June, 
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and another in July, which will in most cases be sufficient. Soap 
mixed with the solution was found to add slightly to its insecticidal 
value. 

Farm practice and fertilizers as insecticides, J. B. Smith 
{Ontario Ent Ept 1893, pp. 68-70), —This paper treats of combat¬ 

ing injurious insects by means of cultural methods, chief among wliicli 
are suggested manuring with chemical fertilizers. Nitrate of soda and 
kainit are considered especially valuable, and the peach aphis, corn 
webworra, cabbage maggot, and wireworm are stated as insects against 
which these chemicals have been used effectively. Intelligent rotation 
of crops is also suggested. 

Experiments with Botrytis tenella for destro3ring white grubs 

{Dent, landiv. Presse, {1894), No, 88, pp, 828, 829), —Four cages 
weie made and the bottoms tilled with earth, in which lettuce was 
planted, and after tlie plants were growing vigorously 25 white grubs 
were introduced into each cage. The grubs were buried at different 
depths in the earth, and 2 of the cages were kept very moist, while 
the other 2 were allowed to lK‘come quite dry. Two grubs were then 
infected with Botrytis, by being siiaken up in a test tube with water 
and spores of the fungus, and ])laeed one in a moist and the other in 
a dry cage. Two months afterwards the cages were examined, and 
tliongh theex])eriment was interfered with by a severe mortality of the 
grubs, occurring in the check cages as well as in those infected, yet, 
since only 2 grubs remained alive in the infected dam]> cage as against 
several in the others, the destructive ])ower of Botrytis under moist 
conditions is believed in. The fungus did not seem to act in the dry 
cage infected. 

The spermatogenesis of the silkworm, K. Toyama ( College of Agr., Tolcyo, 
tlapan, Bui., rol. Xo. li, pj). ph. ;?).—T(5(*liiii(*al einbryoU)»rieah aiiatoniioal, 

and physiological notes of investigations of tliis subject, with extonsive figures. 

The dragon fly, T. J. MacLau(Hilin (Outario JXit. Soe. Rpt. 1893, pp. 55-60, figs. 
0 ).—Seinipopnlar descrijitive and systematic notes on some of the common dragon 
dies, their habits and etfectiveness in destroying inosiinito lar\ le being particularly 
dwelt upon. 

Mosquitoes, J. A. Moffat {Ontario Ent. Soc. lipt. 1898, pp. 48-48).—Geueral and 
popular notes on the geographical distribution and life history of Culex pipiens, 
with a discussion of the anatomy of the month parts and the jihysiological action 
of the bite. Burning pyrethrnm powder in the house is recommended, as also grow¬ 
ing castor beaus and treating stagnant pools with kerosene. 

Effects produced by ticks upon their hosts {Agl. Jour. Leeward Islands, 1894, 
Oct,, pp. 36-44). 

The cheese or meat skipper, M. E. Mcktffldt {Ontario Ent. Soc. Rpt. 1S9S, pp. 
98-101). —Notes on the history, ravages, and life history of riophila casei, the use of 
screens being advised as a preventive. 

A new scale insect found on plum, T. D. A. Cookkhkll {Canadian Ent., 27 
{1895), No. 1, pp. 16-19). — Aspidiotus howardi is described as a new species from 
Colorado. 

The bud moth, M. V. Sunoeuland {New York Cornell Sta. Rpt. 1893, pp, 37-52, 
figs, 8), — k. reprint of Bulletin 50 of the station (E. S. R., 4, p. 930). i, 
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The four-lined leaf bug, M. V. Slixgkulaxd (New York Cornell Sta, Bpt, 
pp. ^17-^48y figs, IS).—A rej^riut of Bulletin 58 of the Htatiou (E. S. R., 5, p. 406). 

Grasshoppers, J. Fletciikr (Ontario Fruit Growers^ Assn. lipt. 189S, pp. S9-3S).— 
General and x^opular notes on the invasions of these insects^ life history and treat¬ 
ment being given. A mixture of bran, arsenic, and sugar is recoiiiinended. 

Destructive Scolytids and their imported enemy, A. D. Hopkins (Ontario Ent 
Soc. Itpt. 1893, pp. 7/-75).—General remarks on the habits of various Scolytid bark 
beetles, e 8 peciall 3 ^ Dendroctonus fronialis and Z>. ierchrans, with notes on the intro¬ 
duction of Clems formicarius from Germany to combat them. About 3,000 siieciniens 
of the latter beetle have been imiiorted and placed in dift’erent sections of the i)ine 
forests in West Virginia, with already beneficial results. 

Keys to the genera of Pediculidae and Mallophagidae, H. Osborn (Amer. 
Monthly Micr. Jonr.y 15 (1894)y n. ser., No. 11, pp. 344-840). —Technical analytical 
synopses of these lice. 

Preliminary studies in the Siphonoptera, C. F. Baker (Canadian Ent.,37 (1895), 
No. 1, pp. 19-22). —The first part of a technical pai>er. 

Insect foes of Ameiican cereal grains, with measures for their prevention 
or destruction, F. M. Webster (Ontario Ent. Soc. Rpl. 1898, pp. 88-93). —Notes on 
some of the more important insects attacking corn, wheat, and ojits, the Hessian 
fly, chinch bug, Isosonias, apple-leaf louse, wireworms, white grubs, and cutworms 
being especially treated of. 

Parasitic and predaceous insects in applied entomology, C. V. Riley (Ontario 
Ent. Soc. Itpt. 1893, pp. 70-84). —General discussion of the value to man of the i)ara- 
sitic and iiredaceous insect euemies of such 8i)ecicH as injure vegetation, with specnal 
remarks on some of the more imxiortant injurious insects and their enemies. Insects 
preying uj^on scale insects are especially mentioned and the Cajiri fig insect (BlasU 
ophagapsenes) is stated as almost invaluable in the fertilization of fig blossoms. 

Injurious insects, W. H. Harrington (Ontario Ent. Soc. Itpt. 1898, pp. 17-31). — 
Descriptive, life history, and remedial notes on the laiadi sawfly, rose sawflies, pear- 
tree slug, Cornel sawfly, fall cankerworm, and a few other insects of less injurious¬ 
ness. rarasitismln insects is briefly treated of, and a careful study of entomological 
publications urged. 

Injurious insects of the year, J. Fletcher {Ontario Ent. Soc. Itpt. 1893, pp. S-IS, 
figs. 8). —This paper treats of some of the most important insect attacks of tin* season, 
particularly a majile gall moth, a squash carrion beetle, cutworms, turnip Ilea, horn 
fly, and locusts. 

Insects injurious to plants, L. Woulverton (Ontario Fruit Growers’ Assn. Itpt. 
1893, pp. 101-106). —A more or less popular ])a|)er on the life history and treatment 
of the codling moth, curculio, oyster-shell bark louse, j^ear-tree psylla, rasiiherry 
gallfly, and the parasites of the latter. 

Nurseries as factors in the distribution of insect pests, J. B. Smith (Agl. Sci.,8 
(1894), No. 6-9, pp. 361-303). —A short discussion of the subject, citing the San Jos6 
scale as an example of an injurious insect sjH-ead by nursery stock, and urging that 
the utmost care be exercised both by nurserymen and bj^ orchardists to avoid the 
introduction of insects and plant diseases that have proved injurious elsewhere. 

Report of entomologist, P. H. Rolfs (FVorf da Sta. Bui. 24, p. i^?).— Brief mention 
of the entomological work during the year, specimen cases and rearing cages being 
added to the station outfit. 

Arsenical spraying of fruit trees while in blossom, J. A. Lin iner (Ontario Ent, 
Soc. Rpt. 1893, pp. 102-104). —A discussion of the experiments in regard to the poi¬ 
soning of bees from the spraying of fruit trees with atsenites, and urging more care¬ 
ful and extended investigations. The oflect of the iioisoning on the blossoms, fruit 
development, and leaves is remarked upon, and some of the insects checked by 
spraying are mentioned. 

Methods of attacking parasites of domestic animals, H. Osborn (Ontario Ent. 
Soc. itpt. 1893, pp. 96, 97), —General notes on the subject, especially mentioning the 
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treatment of bots by washes and dip|»iug-, and of lice by fumigation with sulphur 
or tobacco. 

Fumigation with bisulphid of carbon for the complete and rapid destruction 
of insects which attack herbarium specimens, furs, woolens, etc., 11. du Buys- 
SON {Ontario Eni. Soc. Rpt. 189S^ pp, 94j 95), —Detailed directions for the use of this 
insecticide for the purposes iiientioued. 

Protection of asparagus from insect enemies, E. Oschendorff ( Dent, landw. 
Preese, (1894), No. 78, p. 79S), —Notes on preveutivc treatment of several insects, 
especially the asjiaragus beetle. 

Remedies against the grass cutworm {Ztechr. landw. Ver. Hessen, 1894, No. 23, 
pp, 185, 18(1). —General notes on ravages by the caterpillars of iJharwas graminis. 
Kerosene einulsioii seems to be preferred as an insecticide. 

The rose chafer or rose bug, how to deal with it, F. M. WjntsTKR {Ohio Hort. 
Soc. Ept. 1893-94, pp. 87-91). —Life-history notes on Macrodaeiylus suhspinosus, and 
the results of experiments in combating it. 1‘lowing the sandy soil in which the 
insect breeds 3 in. deep in May and early June is recommeuded, and hand picking 
the adults. 

A remedy for insects injuring sugar cane, F. A. F. C. Went {Sugar Cane, 26 
{1894), No. SOS, pp. 551, 652). —Notes on experiments. 

Circumstances favoring the extension of fungus diseases among insects, P. 
VUILI.E.MIN {Rew MgcoL, 17 {1895), No. 1, pp. 21, 23). 

Defense of insects against parasites, L. Cffnot {Cornpt. Rend., 19 {1894), No, 
19, j)}). 80()-808). —Brief notes on some of the means by which insects escape para¬ 
sitism, crickets being especially mentioned. 

The economic value of parasites and predaceous insects, J. B. Smith {Ontario 
Ent. Soc. Rpt. 1893, pp. 84-87). —General discussion of the -siibject, with jiarticular 
reference to the insect enemies of scale insects, potato beetles, cranberry insects, 
codling moth, and melon louse. 

Investigations of bacteria infesting caterpillars, K. Eckstein (Ztschr. Forst.- 
und Jagdw., 26 {1894), No. 1, p. 3; No. 4, p. 228; No. 5, p. 285). — Notes on some 
experiments with insi'ct bacterial diseases, with varying success. 

FOODS-ANIMAL PRODUCTION. 

Mannane as an article of human food, 0. Tsuji {College Agr,., 
Tokyo^ Japan.) BtiL^ vol. No. 2, pp. 103-105 ).— There are sold in Japan 
as food gelatinous colorless tablets made from the tuberous rootstocks 
of Amorphophallus rwieri durienj a i)lant belonging to the Aroidew awd 
largely cultivated in Japan. These tablets appear to consist of starch 
paste, but do not give any reaction with iodin, and the author’s investi¬ 
gations indicate that they are composed of inaniiaiie, a polyanhydrid of 
inamiose. The dried ground rootstock yielded 55.80 per cent of man¬ 
nose. All attempts to convert the mannose of this powder into a sugar 
by diastase were unsuccessful. 

Rations fed to milch cows in Connecticut, C. 1). Woods and C. 
S. Phelps (GonnecUeut Starrs Sta. But. 13^ pp. lO ).—In the Annual 
Report of the station for 1893 (E. S. R., 0, p. 458) the details were givou 
of the study of the rations fed to 16 herds of cows in Connecticut. In 
the winter of 1893-’94 this study was continued on 6 herds. A repre¬ 
sentative of the station visited these farms and remained during the 
test, which iu 4 cases lasted 12 days, weighing and testing the milk, 
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weighing the foods and sampling them for analysis, and collecting 
statistics as to the breed, age, period of lactation, etc., of the cows. As 
soon as the analyses of the feeding stud's could be made the rations 
were calculated and in 3 cases other rations were suggested. The feed 
was gradually changed to the suggested ration, and after 4 weeks from 
the close of the first test another 12 days^ test was made. The sum- 
jnary of the results of these 2 tests at the 3 farms is given in the fol¬ 
lowing tables, test Ko. 1 indicating the original ration and No. 2 the 
suggested ration in each case: 

Sammari/of daily rations fed and daily 7nilk and butter yield from three herds with a 

wide and a 7Uirrower ration. 


nerd. 

Average weight of 

COW.S. 

No. of test. 

Daily ration per lie'ad. 

1 

Aveiflgo 

daily— 

Total cost of 
food to produce— 

6 

ft 

53 . 

3.5 

$ 

bl 

s 

Fuel value of 
digestible nu¬ 
trients. 

Nutritive ratio. 

05 

o 

53 

73 

H 

Net co.st. 

Milk flow. 

u 

s 

o 

[3 

P 

100 lbs. milk. 

1 lb. butter. 

j 

Lbn. 


Lbs. 

CidoHes K: 

Cts. 

Cts. 

Lbs. 

Lbs. 


Cts. 

j 

A 


1 

2.15 

32,750 ! 7.3 

26.6 

14.3 

18.1 

1.07 

$1.47 

25 

JX . . 


2 

2. a9 

29,4( 0 ; 5.7 

21.7 

9.8 

18.9 

1.00 

1.15 

19 



1 

} 1.49 

25, 800 1 8. 5 

18.6 

9.5 

18.1 

.87 

1.00 

21 

13. 


2 

2.01 

24,7(.0 ! 5. 7 

18.3 

9.0 

17.9 

.89 

1.03 

20 



1 

1.38 ; 

21,1.50 ! 7,3 

19.4 

12.5 

13.7 

.65 

1.41 

30 



2 

1.80 1 

22.400 , 5.7 

17.8 

9.9 

13.6 

[ .69 

1.30 

20 

i 

825 


2.00 I 

25,600 !) 




! 



Suggest I'd ralit»ii8.< 

750 


1.88 i 

23,2,50 J 5.G 







1 

725 


1.81 ! 

22,500 S 



. 

i 




• nutter avSflJiinod to contain 85 per cent butter iat. 


tlio time of tho second test in each case the cowh were 6 weeks further along 
in the period of lactation, and would in consequence have naturally reduced their 
milk flow and butter yield. . . . 

•^In the case of herd A, instead of a falling off in milk flow there was an average 
daily increase of seven tenths of a pound in the test while they were fed the narrow 
ration over what it had been with the wide ration 6 weeks earlier. Tliero was prac¬ 
tically no change in milk flow in the case of the two other herds. With all three 
herds there w.'i8 a slight increase in butter yield with the narrow ration in the 
second test. The total size of the ration as measured by the fuel value averaged 
less in the second test than in the tirst. The protein was increased and the carbo¬ 
hydrates and fats were decreased in the second teat. 

“In these cases both milk flow and butter yield were so much affected by a 
change from a wide to a narrow ration that instead of a shrinkage in production, 
as would naturally follow from advancement in period of lactation, the animals 
more than hold their own. ... 

The cost of milk and butter production from the food alone was much less on 
the narrower ration, even when the cows were 6 weeks further advanced in lactation 
than earlier on the wide ration. So far as these tests may be taken as an indication, 
narrow rations may be fed more profitably than widc.^^ 

The rations of the 10 herds studied previously are arranged accord¬ 
ing to nutritive ratio and amount of protein in the ration. A com¬ 
parison of these data with the yields of milk and butter develops the 
tbUowing facts; 
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<< The animals having the narrower rations i^roducod on the average one tenth of a 
pound more of butter per day than those having the wider, and those having the 
larger amounts of protein gave, on the average, two tenths of a pound more of 
butter per day than those having the smaller (luantities of protein. Too much 
importance should not be attached to these results, as they may have been partly 
accidental, and duo to causes other than feed. It is, nevertheless, a noteworthy 
fact that in the cases in which the cows were in about the same period of lactation, 
the yields of butter decreased as the xn*otein decreased, and as the nutritive ratio 
increased. Tlris would seem to indicate that it would he safe in general to'feed as 
much or even more protein than called for by Wolir’s standard ration if we would 
obtain tlie largest yields of butter from onr milch cows/^ 

Feeding experiments with fat-extracted fish meal for cows, 

KtiiiN-CouNiETEN {Mollc, Ztg,, HI (1H!)4), ¥(), </ /, p. 675).—A practical 
trial with 6 cows. Ground fish, freed from fat, was gradually intro¬ 
duced into the ration as a vsubstitute for brewers’ grains and sunflower- 
seed cake. From to lbs. (German) per liead was fed, and several 
analyses of the milk were made at the Kdnigsberg station. The yield 
and composition were fairly well maintained on the fisli meal. In 
regard to the (juality of the milk and butter, Professor Klein, of the 
Konigsberg station, reported that they did not differ especially from 
that produced on oil cakes. After keeping for a half year the butter, 
although it was somewhat rancid and tasted old, had no fishy or 
unusual taste. The fish meal liad no ill efteets ui)on the cows. 

Comparative value of mixed grain and wheat bran or shorts 
for milc^ cows, F. Friis (A7//. Vet Landt Lab. Landbkon. Forsbg.y 
Copenhagen.) Bui, 2.9, i<s'.94, pp. 76). 

Synopsis .—Feeding exporiments conducted during 1893 Jind 1894 by the State experi¬ 
ment station at Copenhagen, Denmark, at 7 ditl'ereiit estates with 447 cows in 
all. Mixed oats and barley were (compared Avith wheat bran and with wheat 
shorts. Iso appreciable ditfenuice was found as to the etl'ect of the feeds given 
on either yield or composition of the milk produced. The tendency was toward 
a slight superiority of the bran over the grain, and of shorts over the bran. 

The report describes the sixth and seventh vseries of feeding experi¬ 
ments with inihdi cows conducted by the Danish State agricultiiral 
experiment station. The plan of the experiment was similar to that of 
the preceding series (E. S. li., 4, p. 601). The exi^eriineiits were con¬ 
ducted during 1893 and 1894 at 7 different estates with 247 and 240 
cows, respectively. All the cows received the same feed during the 
preliminary period and the after feeding (the post-experimental period). 
During the experiment proper the feed of one lot of cows remained as 
in the preliminary period, while that of the other two lots was changed 
in the nuiuuer indicated by the following examide: At one of the estates 
(Bregentf)ed) all cows received during the preliminary feeding and 
during period 2 3 Ibs.^ of mixed grain (one third barley, two thirds 
oats), 3 lbs. of wheat bran, 2 lbs. of oil cakes (equal parts of rape, palm 

^Danish pounds; 1 lb. Dauish = l.l lb. avoirdupois. 
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uut, and sunflower-seed cake), 20 lbs. of maiigel-wurzels, 6 lbs. hay, 
and straw ad lihitim. During ];)eriod 1 the grain feed was changed for 
lot A to 6 lbs. mixed grain, and for lot C to 0 lbs. of wheat bran, in 
both cases in the place of 3 lbs. each of grain and bran. 

At some estates there was a fourth lot (D) which received wheat 
shorts in the jdace of wheat bran, but otherwise the {§aine as lot 0. 
Analyses of products and of fodders fed were made as in previous 
experiments. 

Effect on quality of millc ,—The average percentages of fat for all 
cows included in the experiments of both years WTie as follows: 


Avei'age per cent of fat in milk. 


Lot. 

Exijorinients of 1893. 

Experiments of 1894. 

Avoraj^e for both j'ears. 

Proliitu- 

iinry 

poritMl. 

Period 1. 

Period 2. 

Prelimi¬ 

nary 

period. 

Period 1. 

Period 2. 

Prelimi 

iiai-y 

period. 

Period 1. 

Period 2. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per sent. 

Per cent. 

Per cent. 

A. 

3.13 

3. 09 

3. 27 

3. 04 

2.99 

3. 2.') 

3.00 

3. 04 

3.26 

B. 

1 3.13 

3.16 

3.30 

3.06 

3. 06 

3. 28 

3. 10 

3.11 

3.29 

C.' 

3. 12 

3.14 

3. 28 

3. 09 

3.10 

3. 30 

3.10 

3.12 

3.29 


There is no marked difference in the fat content of the milk produced 
by the different lots during either period of tlie exi)eriment. There 
w^as a small decrease in the fat content of the milk ])rodii(ted by lot A 
during period 1, in 11 out of 14 series, over that of' lot B. From x>eriod 
1 to period 2 there was a similar increase in the per cent of fat in the 
milk produc(‘d by this lot. Th(‘se differences are, however, in the 
authors opinion, too small to be of any practical imj>ortance. 

The complete chemical analyses of the sam[)les of milk from the dif¬ 
ferent lots also failed to disclose any decided difference in the composi¬ 
tion of the milk attributable to the different concentrated foods fed, 
and the author therefore concludes that ^4n the comparative feeding 
trials with milch cows now continued for 7 consecutive years at this 
station, in which 1,639 cows have been included (separated into 161 
lots on 10 estates in different parts of our country), it has been found 
over and over again that the changes made in the food of the lots have 
had practically no influence on the chemical composition of the milk. 
In these experiments grain has been fed against roots, against oil 
cake, and against wheat bran or shorts; grain and oil cakes have been 
fed against roots, or roots have been fed as an additional food.’’ 

Effect on milk yield of cows .—At the beginning of the experiments 
the cows in lots A, B, and 0 had been in milk 93, 93, and 94 days, 
respectively, as an average for both years. The average age of the 
cows in lots A, B, and 0 was 7.7,7.6, and 7.6 years, respectively. These 
two factors are of the greatest importance in determining the decrease 
in milk yield of a number of cows during a given period. The average 
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daily yields of milk for each lot during the different periods were as 
shown below: 

A verage daily yield of milk jyer cotv. 


Lot. 

Experiments of 1893. 

I Erporinients of 1894. | 

Average for both years. 

Prelinii- 

nary 

period. 

Period 1. 

Period 2. 

Prelimi¬ 

nary 

jjeriod. 

Period 1. 

Period 2. 

Preliini- i 
nary I Period 1. 
lieriod. 

Period 2. 


Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Founds. ! Pounds. 

Pounds. 

A. 

24.7 

21.3 

19. 0 

25.8 

22.4 

20.6 

25.3 1 21.9 

19.8 

B. 

24.0 

21.6 

19. 5 

2.5. 8 

22.6 

21.2 

25. 2 22.1 

20.3 

C. 

24.7 

21.8 i 

19.7 

25.8 

22.3 

20.9 

25.3 22.1 

20.3 


The results indicate a similar nutritive effect in the feeds compared 
with a sliglit increase in favor of the wheat-bran feeding. The differ¬ 
ences found, however, are not on the average greater than what might 
have been found in feeding a similar number of cows the same feeding 
stuffs for several months. 

The average live weiglits of the cows increased during the experi- 
.ment; the increase was greater for lot 1> than for lot A, and greater 
for lot C than for lot B. The cows in lot B and G ate somewhat more 
straw than those in lot A, the difference being about 0.4 lb. x>er head 
daily. 

Wheat ffhorts vs, icheat bran ,—The experiments with these foods were 
conducted with 240 cows, 0 trials being made in all on 3 different 
estates each year. No apx)reciable difference was apparent in the 
effect of the foods either on the ([uality or the quantity of milk pro¬ 
duced, or in change of live weight of the cows during the exx)eriment. 
A small difference in favor of shorts as regards the yield of milk was 
found in 3 trials. — v, \v. woli.. 

Record of a herd of cows at Weende, Backiimts {Jour, Landw, 
No, o\ pj), —This is th(‘ individual record for one year of a 

herd of 51) cows. Tiial milkings were made weekly, and composite 
sainxdes were taken for testing. 

Of the 20 cows which gave over 4,000 kg. of milk during the 
year, 14 had a relatively short lactation x^^'riod, calving during the 
year, while only 0 gave milk throughout the year. The results indicate 
that as far as the milk yield is concerned it is most advantageous to 
have the cows calve as often as xmssible. In the majority of cases the 
milk yield and the fat content were in inverse x)roportion. Usually the 
fat content increased as the milk yield decreased with advancing lacta¬ 
tion ; and out of the 20 cows giving over 4,000 kg. of milk only C gave 
milk with the average fat content for the herd—3.200 per cent. The 
percentage of solids not fat was usually much more uniform than that 
of fat. In the case of 3 cows which did not get with calf, there wa^ 
no increase in the percentage of fat and solids-not ffit as they shrunk 
in milk, and 3 other cows tested for a short time and then sold because 
they did not get with calf showed a similar tendency. This suggests 
13788—No. 7-6 
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to the author the theory that the increase in the richness of milk \Flth 
advancing lactation may follow as a result of being with calf rather 
than of the shrinkage in yield. 

Fattening lambs, 0. D. Smith and F. B. Mumford {Michigan 8ta. 
But llS^pp,27 ).—This experiment was made to compare different grain 
foods for lambs during winter^ It included 125 grade Shropshire lambs, 
divided into 9 lots, which were fed in the barn from November 27 to 
March 12. The food was given to all ad libitum. It consisted of clover 
hay with different grain feeds, with or without roots. The rations, aside 
from the clover hay, are given in the following table, together with the 
amounts of protein and carbohydrates which the animals in each lot 
consumed per 1,000 lbs. live weight daily: 


Character and composition of rations of lambs. 


Lot. 

Ration. 

Nutrients fed daily 
l)cr l.OLiO lbs. live 
weight, 

Nutritive 
ratio of 



I’rotein. 

Carbohy¬ 

drates. 

food. 

1 

Whole com. 

Poimds. 
2. 0 

Povnda. 

16.0 

1:8.0 

2 

Wliolc corn and roots. 

2.1 

16.7 

1:8.0 

3 

4 ]iarts corn to 1 jmrt linseed meal, and roots. 

2.7 

16.1 

1:6.0 

4 

4 jmrtH corn to 1 part ]in8e{Ml meal. 

2.8 

15.7 

1:5. 6 

5 

Whoic coin and wlieat bran, eipial parts. 

2. 5 

14.8 

1:6.0 

G 

Whole corn and whole wheat ^. 

, 2. i 

15.5 

1:7.5 

7 

5 jiarta whole* wheat to 1 ])art linseed meal. 

Whole corn (‘‘s«‘lf feed”). 

2. 7 

15. 0 

1:5. 5 

8 

2.0 

15. 7 

1:7.9 

9 

Whole corn and wheat bran, equal parts (‘‘self feed”). 

j 2.6 

16.1 

1: C. 2 


* Proportion not statiMl. 


The liuseecf meal used was new process. The roots consisted of a 
mixture of equal parts of ruta bagas and sugar beets. A detailed record 
is given for each lot of the Ibod eaten, gains, cost of food eaten, and the 
financial result. In the latter the lambs are reckoned at 3 cts. per 
pound at the beginning and at 3.9 cts. per pound at the close of the 
experiment, and no allowance is made for the value of manure or the cost 
of attendance. The relations of temperature to gain, of carbohydrates 
and protein to gain, and of temperature to the amount of dry matter 
required to produce a pound of gain are discussed and illustrated 
graphically. 

A summary of the results is as follows: 


Lot. 

Ration. 

Average 

W'tekly 

gain. 

Dry 
matter 
fed i»er 
pound of 
gain. 

Cost of 
Ibod ner 
pounti of 
gain. 

1 

1 Average 
profit per 
lamb. 

1 

Com. 

rounds. 
2.18 

Pounds. 
7.02 

Cents. 1 
4.6 

Cents. 

51.0 

2 

Corn and roots. 

2.64 

6.41 

! 4.6 

46.6 

3 

Corn, linseed meal, and roots.;_ 

2. 01 

6.72 

6.3 

20.0 

4 

Corn and linseed meal. 

2. 38 

6. 99 

5.1 

31.0 

5 

Corn and bran. 

1.78 

0.13 

5. 3 

17.0 

6 

AVIteat and corn. 

1.97 

7. 04 

6.4 

31.0 

7 

Wheat and linseed meal. 

1.04 

8.04 

6.3 

1.0 

8 

Corn ( ‘self-feed”).. 

1.65 

8.67 

5.7 

80.0 

0 

Coi'n and bran (“sell-feed”). 

1.68 

10.03 

6.8 

8.0 
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** (1) Under the conditions existing in this experiment the lotreceiving a good qual¬ 
ity of clover hay with a grain ration of whole corn reriuired less dry matter to produce 
ai)onnd of gain, made greater gains, were in better flesh, and in general were fed 
at a greater profit than the lots fed corn and bran, corn and wheat, or wheat and 
oil meal. 

(2) Lots receiving roots in the ration required less dry matter to each pound of 
gain, made greater gains, and drank less water thqii the other lots fed the same ration 
without the roots. 

^^(3) This experiment would .seem to indicate that, when the conditions are similar 
to those in this test, the feeding of wheat to fattening lambs is better practice than 
selling at the prices prevailing during this experiment. 

^‘ (4) This experiment indicates that lambs may be successfully fattened by means 
of a self-feed, but the gains made are produced by a greater consumption of dry mat¬ 
ter for a pound of gain, and are consequently less prolitable than gains resulting 
from feeding at regular intervals in the ordinary manner. 

(5) In this experiment the value of foods for fattening purposes seems to depend 
more upon the snpidy of available carbohydrates than upon the supply of protein. 

(6) Cold temperatures were favorable to increased gains and wuirin temperatures 
wwe very generally aeeompanied by <lecreased gains. 

(7) Less drj matter was ref^nired to produce a x)orind of gain in cold than in warm 
temperatures.’^ 

Grain feeding lambs for market, J. A. Craig ( Wisconsin Sta. liul 
itjpp, 21 ).—Thiee separate experiiiuMits are described in feeding gTaiii 
to lambs before weaning, between weaning and fattening, and during 
the fattening period only. In the first two exjteriinents there were 2 
lots of lauibs, one lot being fed grain from before weaning until the 
close of the fattening period, and the other lot receiving no grain until 
the fattening i)eriod. In the third trial then^ were d lots, the grain 
feeding (*ommeucing with one lot before weaning, witluaiiotlier after 
weaning, and with the third during the fattening period. 

The grain fed before weaning was corn meal, wheat bran, and linseed 
meal; between weaning and fattening, (*oni and linseed meal, or whole 
oats; and during fattening, corn, oats, and linseed meal, or corn and 
linseed meal, or corn and oats. Betweeu weaning and fatteuing the 
lambs were all i)astured. 

The feeding period before weaning was 10 to 12 weeks; between 
weaning aud fattening, 14 to 10 weeks, and the fatteuing period, 12 to 14 
weeks. At the end of each period the laml)S were valued by a local 
butcher. In estimating the relative cost, the gain only is considered 
and no account taken of the pasturage. The first experiment has been 
already reported in the Annual lleport of the station for 1892 (E. S. 
K., 5, p. 503). The results of the 3 experiments are tabulated in the 
bulletin, and are concisely stated in the following summary: 

(l) The feeding of grain before weaning produced an average of 61 cts. perliead 
more profit at weaning time than that obtained from the lambs receiving no grain. 
The average value of each lamb in the lot receiving grain at $5.66 jier 100 lbs. was 
$3.83 per head, and the average value of the grain they ate was 33 cts. per head, while 
the average value of the other lot not receiving grain at $4.91 per 1(K) Ib.s. was $2.89, 
leaving 61 cts. profit per head in favor of grain feeding. Tlie average of the three 
trials shows tlint the grain fed lambs before weaning required 4 lbs. of grain for 
each 1 lb. of gain that they made over the lambs that had no grain. 
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(2) Tlie feedinjn^ of grain after weaning to lambs that had not received any before 
weaning produced an average increase which slightly more than paid a good market 
price for the grain they ate up to the time tliey were to ho sold in the fall. The 
average value of each lamb in the fall after having received grain from weaning time 
was $3.66 at $4 per 100 lbs., and they ate 54 cts. worth of grain per head, while the 
average value per head of those that had not received grain, at $3,81 per 100 lbs., 
was $2.06, a diiference of 16 cts. in .favor of the lambs fed grain since weaning. As 
the average of the three trials it reipiired 6.7 lbs. of grain for the grain-fed lambs 
to make 1 lb. of gjiin more than those that had no grain. 

“(3) The feeding of grain both before and after weaning produced an average of 
34 cts. per head more profit if sold in the fall than that obtained from the lambs 
that were not fed grain. The average value in the fall of each lamb in the lots 
receiving grain before and after weaning, at $4.81 IdO lbs., was $4.82, and the 
average cost of grain was $1.38, while at the same time those that had no grain, at 
$3.81 per 100 lbs., were w^orth an average of $3.10 per head; a difference in i)rofit of 
34 cts. per head to the credit of the lambs that received grain. 

^^(4) The results of the throe trials show^hat there is no ayipreciable difference in 
the gain niadii during the winter fattening between the lambs that had grain jirevi- 
ous to fattening and tliose that had not. The difference in the cost of gain was 
more marked, there being an average differeime of 2d cts. per 100 lbs. in favor of 
those that had no grain ])rt‘vi(>us to fattening. The average weekly gain per head 
of the In mbs fed grain x>i'cviously was 2.89 lbs. during the fattening, while that 
of the othm* lambs was 2.95, The average cost of 100 lbs. of gain was $4.93 in the 
instance of the grain-fed lambs, and $4.66 with those that had no grain before fat¬ 
tening started. 

‘‘ (5) When the experiiueut was concluded and the lambs that had grain before 
fattening and those that had not were ready for market, the average jirofit from 
the former was 48^ cts. iier head greater than from the latter. The average weight 
of the grain-fed lambs when sold was 110.2 lbs., and that of the others was 121.7 lbs. 
])er head. The former brought 75 cts. per 100 lbs. more than those that had no grain 
belbre winter feeding. 

“ (6) The grain feeding had a marked intluence on the earliness of the maturity of 
the lambs. In the first two trials the grain-fed lambs reached an average of 125 
lbs. iier head in weight 7 and 4 w(‘(‘ks, respectively, before the others. In these 
trials the average cost of this weight in the instance of the grain-fed lambs was 
$2.68 per head, exclusive of jiasture, while in the instance of the other lambs it was 
$1.96 per head. This ditbuamce in cost was largely due to the heavy feeding of 
grain after weaning, and when this was guarded against in tin; third trial it was 
found that the average of 113.9 lbs, jier head, Avhich the lambs that had no grain 
reached on the conclusion of the experiment, Avas made 7 weeks sooner by the lambs 
fed grain continuously, and it was made at a slightly less cost. 

(7) There was no difference in the character of the meat in the carcasses of the 
lambs that had grain continuously and those that had not. 

(8) The per cent that the lambs dressed was about the same in all lots, and no 
marked difference was found in the Aveight of the different organs of the body. 

(9) The feeding of grain made all the fleeces of the lambs receiving it more com¬ 
pact and smoother than the others. 

^*(10) The grain-fed lambs sheared in the 3 trials an aA^'erage of 2.2 lbs. more 
wool than the others. 

(11) The greater amount of wool shorn by the grain-fed lambs was to an extent 
due to the greater amount of yolk or oil it contained. The shrinkage in the first 
two trials was 5 per cent greater in the instance of the grain-fed lambs than with 
the others, and in the last trial it was 2 jAer cent greater. 

<^(12) The wool on the lambs that were fed grain continuously grew to a slightly 
greater length than it did in the fleeces of the others. In the first trial the average 
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longtli of the shoulder fiber in the grain-fed lot was 5 in. as against 3.76 in the other; 
in the second trial, 4 in. as against 4.2 in.; and in the third it was 3.3 in. against 
2.9 in. The second trial showed no appreciable diftereuce in this particular.^^ 

Preliminary report of a feeding test with swine, E. Jl. Lake 
(Washington Sta. BuL iJf, 31-36). —A brief account of feeding 3 xiigs 

for 55 days on wheat and barley chop alone or combined. The infer¬ 
ence is drawn that barley (diop alone is a more profitable feed tlian 
wheat alone at approximately the same price, «and that barley and 
wheat mixed in the proportion of 1 to 2 is better than either alone. 

Comparative investigations of rye spoiled by storing in elevators, and the 
bread baked from the same, Tiial {Phann. Zischr. Ihisfdand, 8S,pp. G41-G46; abs. 
in Cheni. Centhh, 1894, IT, No. 25, p. 1G02). 

The use of salt as a cattle food, B. Ko.st {Molk. ZUj., 8 (J894), No. 52, p.S03). 

Food stuffs for domestic animals in times of drought, N. Bociiicciiio {Slaz. 
Spcr. Agr. Hah, 27 {1894), No. 20, pp. SSG-S99). 

Analyses of fodder articles, C. A. Coessmann (Massachmeiis Stale Sta. Bui. 50, 
pp. 4-7). —This includes tubulated anal vse.s (food and in most cases fertilizing con¬ 
stituents) of 23 8amph‘.s of feeding vStulfs, including cotton-seed meal (decorticated 
and undecorticated), cotton-seed bran, gluten meals, and feeds of dilferent kinds, 
oil cake, peanut cake, peanut husks, peanut feed, and meat meal. 

Stock feeding in Illinois, (J. E. Mouiiow {lllinoifi Sta. BuL SG, pp. 421-431). — 
Replies to a circular lett<T were received from 108 feeders in dilferent parts of the 
State in regard to feeding cattle, pigs, and slice]). These embody mneh practical 
information of interest and value, and are summarized in the bulletin. In addition 
the practical deductions from exjieriments on various jihases of stock feeding, cover¬ 
ing a number of years, are summarized. 

Stock feeding, (>. Tj. Tei,li:k {Arkansas Sta. Bui. SO, pp. 137-170). — This is a popu¬ 
lar bulletin on the subject of feeding, including information on the composition of 
feeiling stuffs, the ])rincipl(‘s of f(‘eding, I'eeding standards, calcination of rations, 
and tables showing tlie digestible nutrients in a number of feeding studs. 

Tests of dairy cows at experiment stations, E. Hitohoock {Cult, and Country 
Gent., 1894. Jan. SI, p. 92).—A crit icism of methods. 

Cost of milk production, 11.11. Wing {New York Cornell Sta. Rpt. 1893, pp. G9-95, 
pis. 2, figs. 4). —A reprint from Bulletin 52 of the station (E. S. K., 4, 930). 

Peanut oil as a food supplementary to skim milk in calf feeding, M. Petersen 
{FUhling^s landw. Ztg., 44 {1895), No, 1, pp. lS-17). 

VETERINARY SCIENCE AND PRACTICE. 

Bovine tuberculosis, J. L. Hills and F. A. Rich ( Vermont Sta. Bid. 
42^pp.70). 

Synopsis. —The subjects treated are the following: A detailed account of a tuberculin 
test of the station herd; the prevalence of tuberculosis in tire State; a gen¬ 
eral discussion of the tubercle bacillus, of sources of infection, and of conditions 
favoring the development of tuberculosis; a brief description of the symptoms 
and lesions of the diseise; a general discussion of the tuberculin test and of 
the objections sometimes urged against it; the interrelation of human and 
bovine tuberculosis; methods of sterilizing or pasteurizing milk; means of pre¬ 
venting the spread of tuberculosis, and the relation of the State toward this 
disease. 

Thirty three aiiirnals in the station herd, most of them milch cows, 
were tested with tuberculin one or more times. In 24 instances there 
were reactions. Post mortem examinations confirmed the test through- 
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out. The distribution of tbe disease was as follows: Lungs, bronchial 
and postpharyngeal glands, 90 per cent; udder and superiiiammary 
glands, 73 per cent; and intestinal and mesenteric glands, 50 per cent. 

Of 780 Vermont cattle tested with tuberculin by the station veteri¬ 
narian, 138 were tuberculous. Omitting the station herd and one other 
large herd in which five sixths of tlie animals were diseased, there 
were 39 tuberc ulous animals out of a total of 602. The proportion of 
tuberculous cattle in the State, however, is regarded as less than these 
figures would seem to indicate, for the herds in which the tests were 
made were those in which the presence of the disease was suspected. 

In asecwtaining the normal teinpcu'ature of the animals tested, it was 
found convenient in some cases to determine this several days after the 
injection of the tuberculin was made. 

The authors advise caution in the interpretation of tuberculin tests 
made on a 2 year-old with her first c:ilf, as tlie first gestation renders 
the system highly snscciptible to any excitement. 

has been claimed that animals snft'ering from actinomycosis may react to 
tnhercnlin. From a practical standpoint, since lumpy jaw is contagions and com¬ 
municated to man, this makes little difference, yet it is not impossihle that there 
may have been tubercular hssions overlooked in tliese cases, tiue of us bad 2 cases 
of this kind. One cow with lumpy jaw gave no reaction whatever to tuberculin; 
another, with both tuberculosis and lumpy jaw, gave the highest reaction (108.6^^) 
yet obtained.^’ 

In over 1,000 cases injected there were found only 2 cases of non- 
reacting tuberculous cattle. Old cows responded less readily than 
other animals to the usual dose of tuberculin. In the author’s ex])eri- 
ence no injurious effect has followed the use of tuberculin on healthy 
animals. 

“It is already claimed that other materials will cause the same febrile reaction. 
Taurin and kreatin (Merck's) have given good results in the hands of Dr, \V. L. Zuill, 
of Philadelphia, and«i]. Centauni claims that ‘ it has been proved that identically 
the same action as that of tulierculin can be produced by the injection of the extracts 
or other products of various bacteria, even siu^h as are known to have no pathogenic 
(disease-i^roduciug) properties.' . . . 

“ The aggravation of the disease iji tuberculous animals is not a v.alid argument in 
cases where such as react are promptly killed. No one- who expects to keep his mild 
cases should i)ermit its use, for it only makes a bad matter worse." 

The bulletin contaiibs data relative to tlie attitude toward tuberculo¬ 
sis of the boards having control of the live stock interests of Ontario, 
Maine, New Hampshire, Vermont, Massuchusetts, Ilhode Island, Con- 
nettient. New York, New Jersey, Pennsylvania, Maryland, Ohio, Indi¬ 
ana, Illinois, Tennessee, Michigan, Minnesota, Kansas, Colorado, 
Oregon, and Missouri. 

Hog cholera and swine plague, I>. E. Salmon (IL 8, Dept Agi\ 
Farmers^ But .2/, pp, 15 ).—Tliis bulletin, prepared in the Bureau of 
Animal Industry, treats of the symiitoms, postmortem appearance, 
causes, treatment, and sanitary measures for the prevention of hog 
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cholera and swine plague. Experiments made during the past year 
indicate that the treatment of these diseases may be successful. 

‘‘The most efiicacioiis formula which has been tried is the following: 

Pounds. 


\Vood charcoal. 1 

Sulphur. 1 

Sodium chi or id. 2 

Sodium hicarhonntc. 2 

Sodium hyposulphite. 2 

Sodium sulphate. 1 

Antimony sulphid. 1 


“These ingredients should he cninphitcly pulverized and thoroughly mixed. 

“The dose of this mixture is a large tahlcspoonfnl for each 200 Ihs. weight of hogs 
to he treated, and it should he given only once a day. When hogs are afiectcd with 
these diseases they should not be fed on corn alone, hut they should have at least 
once a day soft feed, made l>y mixing liran and middlings, or middlings and corn 
meal; or ground oats and corn, or erush(‘d wheat with liot water, and tlnm stirring 
into this the i)ro])er quantity of the medicine. Hogs arc fond ol’ this mixture; it 
increases their appetite, and when they once taste et food with wliieh it has been 
mixed they will eat it, though nothing else would tenqit tlumi. 

“Animals that an; very sick and tliat will not come to the feed should be drenched 
with the medicine shaken up with water, (heat care should he exercised in drench¬ 
ing hogs or th(*y will be snllocnted. Do not turn tin; hog on its back to drench it, 
but pull the cheek away from the teeth so as to form a pouch, into which the medi¬ 
cine may he slowly ponnul. It will How from tlio ehi‘ek: into the moutli, and when 
the hog finds out what it is it will stop squealing and swallow.” 

An inquiry into the alleged relation existing between the Bur- 
rill disease of corn and the so-called cornstalk disease of cattle, 

V. A. JMooRE {A(jh ^ {1<^94)^ No, 6-9^ pp, 368-385), —The authoi'^s 
coiKilusions are as follows: 

“(l) There is no species of bacteria or other microorganism which can be demon¬ 
strated by microscopic examination, or by ordinary bacteriological methods, con¬ 
stantly present in the organs or blood of cattle dying late in the fall or early winter 
of the so-called cornstalk disease. • 

“(2) The disease of corn described by Professor Bnrrill in the mature plant is 
widely disti ihnted. Its lesions are usually associated with a single species of bac¬ 
teria (BacilJas chxiva ). 

“(3) Full-grown cornstalks affected with the corn blight have no ill eHect npon 
cattle feeding exclusively upon khcin, neither do they produce a bacterial disease in 
rabbits. 

“(4) The dwarfed cornstalks are harmless to rabbits. This form of the BniTill dis¬ 
ease is presmnably due to causes other than bacteria. 

“(5) Pure cultnr» s of the bacilhis found in the les’ons of the diseased corn, and 
supposed to be their cause, have no pathogenic eHect on experimental animals, 
excoi)ting when excessively large quantities are injected into the circulation. 

“(6) The bal’illns first described by Professor Burrill, and isolated by him from the 
lesions in the discjiscd corn, belongs to the liaclUus cloacw group of bacteria, which 
is widely distributed in nature. This groni> of organisms is not known to he pos¬ 
sessed of any marked economic importance. 

“(7) There is no clinical or experimental evidence suflicient to show that the Bur¬ 
rill disease of corn is responsible for any disease in animals. There are, on the con- 
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trary, many facts to support tlie assumption that there is no causal relation whatever 
existing between this malady and the so called cornstalk disease of cattle/^ 

The horse’s teeth, E. P. Niles (Virgivia Sta. Bid, 36^ pp, 7). — This consists of a 
statement concerning the age at which the difteront temporary teeth are replaced 
and a general discussion of the symptoms attributable to defects of tlio teeth in colts 
and mature horses. None of the operations intended to remedy defects of the teeth 
are described. 

Dehorning, 1. P. RonEUTS {New York Cornell Sta. Rpt. 1893^pp. 129-143, figa. 3). — 
A reprint of Pulletin 54 of the station (E. S. R, 5^ p. 204). 

Losses following vaccination against anthrax, J. McFadyean {Jour. Hoy. Agr. 
Soe. England, 3d ner., 5 { 7804), No. 20, pp. S00-S07). 

Researches on the production of the charben bacillus without spores, H. Suii- 
MONT and E. Auxoiili) {Ann. Inst. PaHtenr, S {1894), No. 12, pp. 817-832), 

Investigations of bovine tuberculosis in 'New York State {New York State 
Bd. Hcalih, Fourteenth An. Itpt., rol. 2, p. 510). —This consists of tabulated data 
giving in detail the statistics of herds examined and notes on post-mortem examina¬ 
tions of animals slaughtered. 

The suppression of bovine tuberculosis and glanders, F. L. Russell {Maine 
Sta. Bal. 13, 2d ser., pp. 7). —This bulletin consists of a general discussion of tuber¬ 
culosis and glanders, and a statement of the diagiDstic value of turberculin and 
mallein. 

Contribution to the knowledge of the streptococci of yellow “gait,” L. 

, ,Ai>ametz {Jour. Landw., 42, No. 3, pp. 221-241). —A study of the microiirganisms 
*^&ouring in the milk of cows affected with a form of udder inflammation common 
in Switzerland under the name of gelhe gall. 


DAIRYraa 

Contribution to the study of the colostrum of the cow, V. 

Houdet {Ann^ lust. Pasteur., 8 [1894), No. 7, pp. 500-513 ).— As first 
])oiiited out by Lassaigiie ^ the fonnatioii of colostrum proper is pre¬ 
ceded by the secretion of an albniniiioiis litpiid which sometimes begins 
to form 2 mouths before parturition. This secretion often appears 
under 2 forms—a brownisli^ viscous, honey-like inoduct, and a lemon- 
yellow, noii-viscions liipiid, although the two are not always distinct and 
often coexist in the same animal, the earlier inilkings furnishing the 
first, the later inilkings the second. P]xaminations of samples of the 
viscous secretion showed it to be curdled by heating and precipitated 
by acetic acid, bieddorid of mercury, and alcohol, but not curdled by 
rennet. It was absolutely free from fat, and it contained traces of 
mineral matter, (id.ld yier cent of water, 22.74 per cent of albuminoids 
soluble in water (to the extent of passing a Chamberland filter), and 
14.12 per cent of albuminoids insoluble in water. The fluid secretion 
contained less water and less soluble albuminoids than the viscous 
secretion, and gave a barely appreciable precipitate with bichlorid of 
mercury and alcohol, but behaved in the same manner as the latter 
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toward heat, acetic acid, and rennet. One hundred cubic centimeters 
of it (contained the following amounts of dry matter: 


Composition of fluid secretion preceding colostrum. 



In sus¬ 
pension. 

In Solu¬ 
tion. 

Fut. 

Qrams. 

0.15 

Orarns. 

La ctose... 

0.80 
1.38 
0.08 
0.24 

Albumiiioicl inatt«r. .... 

4. 39 
0.03 
0.14 

7 

Fhospliate of lime. 

OfberHalta..... 


Solids. j 



The composition of the fluid colostrum is thus seen to more nearly 
approach that of milk. Four or live days before parturition this 
secretion disappears entirely and is re])laced by colostrum pr()i)er. 

True colostrum is described as an opaque, yellow liquid of pungent 
taste. Sometimes it is of brick-dust or reddish color, due to the pres¬ 
ence of blood. Its reaction is not well d( lined, being sometiines acid, 
sometimes alkaline, and sonndimes am[>hotere. Churning colostrui|||| 
for hours gave no butter, but in a centrifugal separator a yellow ■ 
butter-like product was obtained. It is eiudled by heat, acetic acid, 
bichlorid of mercury, and rennet. The more nearly its composition 
approached that of normal milk the less easily it curdled on heating and 
the less marked its color became. The following table shows the com¬ 
position (100 cc.) of the colostrum of a Isoiinan cow 6 days before 
calving (true colostrum just beginning to form), 4 days before calving, 
and immediately after calving: 

Composition of colostrum at different stages. 



Six days before 
calving. 

Four days before 
calving. 

Just after calving. 

In stis 
pension. 

Soluble. 

In sua- 
pensifm. 

Grams. 

3.01 

12.08 
0. 37 

I 0.25 

Soluble. 

t 

1 In su.s- 
penaion. 

Soluble. 

Fftt - . __ _ 

Orams. 

0. 50 

Grams. 

Grams. 

Grams. 

3.14 

Grains. 

L.'ie.tose 

2. 35 
0.47 
0.11 

0.08 

3.17 
0.45 
0.10 
0.15 

2.70 
0.25 
0.11 
0.14 

Aiburaiiioids. 

Phospbato of lime. 

Mineral salts.. 

Solids. 

i 17.43 
' 0.33 

0. 28 i 

14.53 
0. 35 

0.28 i 

21.45 

19.58 

21.50 


These figures show a sudden increase in the amount of albuminoids 
over that contained in the fluid colostrum already reported (6.77 gm.). 
This may be due to a diversion to the udder of the nutritive material 
which up to tliis time had been supplied to the fetus and its connec¬ 
tions. An increase in fat and phosphates and a decrease of soluble 
albuminoids will also be observed. 
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The followiiig analyses of colostrum from a Norman cow which calved 
November 12 illustrate different stages of the transition of colostrum 
into normal milk: 

Composition of colostrum at different dates. 


Fat. 


Ora m It. 
5. 69 


4.48 


6.70 


7.40 


November 12: 

Sii8i>(‘n(le(l. 

Soluble. 

November 18: 

Siiftjmuded. 

Soliildo. 

NovembtM' 14: 

Susj>eudod. 

Soluble. 

November 15 ; 

Sus]i('iided. 

Soluble. 

November 16: i 

SuKfieuded .I 3.20 

Soluble. j . 

Novejiiber 18: j 

SuHpeuded. , 4.20 

Soluble.'. 

November 20: j 

Su8i)euded.| 4.10 

Soluble'. i . 

Nov€}mber28: I 

SuHpeiuled. 3.85 

Soluble. 


45 } 


I- 


Lactose. 

Albimii- 

uoids. 

ruos- 
pliute of 
lime. 

Miueral 

salts. 

Grams. 

Grams. 

Grains. 

Grams. 

. 

14.06 

0. 39 

0.44 

3.30 

0.51 

0.12 

0.10 


5. 21 

0.33 

0.31 

4.05 

0.93 

0.10 

0.12 


3. 52 

0. 23 


4.32 

1.98 

0. 20 

0.45 


3.45 

0, 22 


4.20 

2.41 

0.21 

0. 40 


5. 20 

0.20 


4.44 

0, 50 

0.14 

0. 30 


4.02 

0.18 


4.04 

1.19 

0.20 

0. 29 


3. 50 

0.27 


4. 90 

0. 48 

0.13 i 

0. 30 

' 

3.74 

0.20 


i 5.0J : 

1 

0.58 

0.15 

0. 36 


Bolids. 


Grams. 

11 24. BO 




15.63 


16.40 


18.35 
14.10 
14.72 
13.80 
13.91 


Annlyses of colostrum from cows of otlier breeds are reiiorted, con- 
firming in genei al tlic above results. 

The autlior concludes that after parturition the dry matter of <*olos* 
trum decreases, then about tlie third day increases, and afterwards 
drops to the normal figure for milk. The quantity of fat is subject to 
great oscillations. The increase in milk sugar is gradual. The albumi¬ 
noid matter exists both in suspension and in solution; both forms 
decrease after birth, the suspended albuminoids much more tlian the 
dissolved albuminoids. The phosphate of lime and other salts are 
abundant at first; 5 days after parturition their quantity is normal. 
By this time, in fact, the colostrum has gradually become normal in 
color and in its chemical composition and behavior toward rennet very 
similar to normal milk. 

In conclusion, it is suggested that the changes in colostrum are the 
result of efforts of nature to adapt the food supidy to the varying require¬ 
ments of the young in the early stages of its life, the colostrum acting 
first probably as a purgative to remove from the intestines of the young 
animal the meconium which has accumulated during gestation. 

On the composition of the milk of various animals, A. Pizzi 
{8taz, S 2 )er, Agr, 26 {1894), jVo. 6‘, pf}- 615-639 ),—Studies are 

reported on human milk and the milk of the goat, sheep, buffalo, mare, 
ass, rabbit, sow, dog, cat, and rat. All of the animals used had given 
birth to their young 12 to 40 days before the sample of milk was drawn. 
Butter was made from human milk and from the milk of the goat, 
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sbeep, buffalo, ami sow. The melting point, point of solidification, and 
volatile fatty acids (Wolliiy’s numbers) of the butters were as follows: 


Examination of butter from different Unde of milk. 


Butter made from— 

Molting 

point. 

Point of 
solidifica¬ 
tion. 

A'olatilc 
fat ty acids 
(Wollny). 

Human milk. 

Deg. C. 
32. 0 
3(J. 5 
29-30. 0 
' 38.0 

28.0 

Deg. C. 
22 
31 
12 
29 
12 

1.42 
28.60 
32. 89 
20.18 
1.65 

Ooflit’a milk. 

Slieep’s milk. 

BuHalo’8 milk. 

Sow’s milk. 



Owing- to insiiffiOent Hui)i)ly of milk, butter was not made from the 
milk of the otlier animals, but the fat was extracted from the milk by 
ether and the volatile jicids determined in this. Mare’s milk was dis¬ 
tinctly alkaline, and Wollny’s number for the fat was 11.22. Ass’s 
milk gave a distinct reaction with red litmus paper, and Wollny’s 
number Avas 13.01). Wollny’s number for the i’at of the milk of the 
rabbit was lO.Ofl, the dog 1.21, the cat 4.10, and tlie rat 2.07. Sow’s 
milk was (piite alkaline, as Avas also that of the cat. The folloAving 
table gives the composition of the milk of th(‘ bulfalo and the rabbit: 


Composition of buffalo's and rabbit's milk. 


j 

i 

Milk of * 
bukulo. 1 

Milk of 
rabbit. 


iVr cent. 1 

82. 20:K) 
7.9500 

Fer cent. 

69.5000 

1 10.4500 


. 4. i:i()0 

Siijsur.' 4. 7500 

Asli. 0.9700 

Specific gravity nt 15 -’ C ....| 1. o;{:i2 


15. 5400 
1.9500 
2.5000 
1.0493 


A microscopical examination Avas made of the milk of the 12 kinds 
of animals named above, and it Avas found that the fat globules were 
largest in the milk of the rabbit ainl the mouse. The globules Avei*e 
smallest in the milk of the soaa% ass, and mare. The milk of 4 cows 
was examined Just before parturition and at different stages after 
calving. Three to G hours before iiarturition Wollny’s numbers for the 
colostrum fat AA^ere 4.40 to 4.73, G hours after calving G.IG to G.27. 
After this time the volatile fatty acids rapidly increased,"reaching in 
one instance 28.1G at 114 hours afrer calving, in another (ase 28.03 in 
108 hours, in another reaching 29.81 at GO hours, and in another being- 
only 24.75 after 189 hours. 

On tubercle bacilli in milk, K. Aknell {Kgh Landt AJtad, 
Hmidl, TidsJer.., 33 {1894), pp. J239-J243). —The author gives an account 
of the methods proposed by IlkeAvitsch, Thorner, and Asessi, for the 
examination of milk for tubercle bacilli, and recommends the folloAving 
method as reliable: The milk is treated according to the Gottlieb-Rose 
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method,’ ammonia is added, and then alcohol, ether, and benzin; the 
lower layer forming under the clear ethereal solution contains all bac¬ 
teria found in the milk. The layer is transferred to a conical, heavy 
glass tube, 10 cm. long, holding about 10 cc., and is placed in a metal 
cover fitting into the holes of the lactocrite disks and whirled. The 
residue forming at the sharp point of the tube is examined under the 
microscope for tubercle bacilli.— F. w. woll. 

Water content of Schleswig-Holstein butter, O. Henzhold 
{Milch 23 {1894)^ No. 43, pp. (iSi, 085). —Tlie study of the water 
content of butter in Schleswig-Holstein, which was made by the experi¬ 
ment station at Kiel at the rerpiest of the Prussian Mniister of Agricul¬ 
ture (K. S. K., 5, p. 052), included samples from private dairies and 
cociperative creameries in difierent parts of the province and from the 
station (‘.reainery, made in nearly every month of the year. In all, 101 
samples were examined.^ The 21 samples of dairy butter contained 
from 7.82 to 10.20 per cent of water, and averaged 12.77; and the 26 
samples of creamery butter contained from 11.07 to 17.57, and averaged 
13.00 per cent. 

In order to observe the variations under normal conditions, 37 samples 
of butter were made by students in the Kiel dairy school, the water 
content being noted of the butter as taken IVom the churn, when worked 
once, and when salted and worked twice. This ranged for the finished 
butter from 5.00 to 10.81, and averaged 11.70 per <*ent. The butter 
was all made by approved methods, so that the difieience in water 
content is believed to be due to the dilfei ence in mak(‘rs, esp<‘cially in 
Avorking. In spring and summer the cream Avas churned at 10 to 12^ 
G. (50 to 53.00 F.), and in tall and Avinter at 13 to lOo 0. (55.4 to 

00.80 p.). 

Ill 15 other trials the etfect on the Avater content of churning at too 
high a temperature or of ovcr(‘/hnrning Avas studied. The results follow: 


Water content of butler churned and treated differently. 



Clmrniiig. 


A\'ater content of buftcr. 


No. of 
sample. 

! 

i Tem¬ 
perature. 

End tem¬ 
perature. 

Time. 

Ah taken 
' from 
churn. 

AVorke<l 1 
once(un 
Halted). 

Worked 
twice and 
salted. 

Remark a. 

1. 

T>eq. a. 
42.0 

Deg.C. 

13.5 

Min. 

29 

Per cent. 
21.48 

Percent. 
18. 93 

Per cent. 
15.08 

Gathered for 3 minntoa. 

2 . 

12.0 

14.0 

25 

24.07 

19.20 

3 5. 83 

OatlH'red for 5 minuteH. 

[i . 

12. 0 

13. 5 

30 

21.77 

20.45 

15.39 

Gathered for 3 minutes. 

4. 

14.5 

15.0 

2(5 

17, 48 

13.01 

11.43 

1)0 

5. 

15. 0 

17.0 

22 

17.77 

14.98 

13. 41 


0. 

17.0 

18.5 

17 

19. 91 

15. 00 

11.79 


7. 

17.0 

18.5 

22 

29.50 

29.18 

18. 32 


8. 

17.0 

19.0 

20 

19. 05 

17. 54 

13.29 


9. 

17.0 

18.0 

30 

18.60 

36.93 

12. 25 


10. 

12.0 

14,0 

25 

17.68 

15.76 

13. 22 

Butter left 2 days on ice. 

11. 

14.0 

15.0 

25 

16.38 

15.05 

13. 31 

Do 


‘Lainlw. Vers. Stat., 40, pp. 1-27. 

2Tlie water was detcnniiKul by lieating 10 to 12 gin. of butter in a porcelain dish 
with 20 gin. of broken jiumice stone, as described by the author in Milch Ztg., 20 
(1891), p. 71. 
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No. of 
sample. 

1 Churning. 

Water content of butter. 

Iloinarks. 

Tem¬ 

perature. 

End f cm- 
jnsraturc. 

Time. 

As taken 
from 
churn. 

Worked 

oiiec(uM- 

saltetl). 

Worked 
twice inid 
salted. 

12 . .. 

Deg. C. 

Deg. 0. 

Min. 

Per cent. 
19.47 

' 27.67 

17.64 

22. 65 

Per cent. 
15. 56 

24. 3H 
14. 09 

■ 16.00 

l*er rent. 
11.07 

18.08 
11.4J 

12. 08 

Churned at ordinary tompora- 
tiire. 

Same cream as No. 12. 

Milk separated at 55'^ C.; churn¬ 
ing normal. 

Churjiing normal; fresh butter 
kept in water at 25° C. for 18 
hours. 


20.0 



14 



1 1' 









The average water content, 13.73 per cent, was only 2 per cent higher 
than the average where the conditions were normal. 

In the 101 samples tlie range was 5.90 to 19.20 and the average 12.96 
per cent. Of the wliole niimber, 13 per cent had over 15 per cent of 
water and 5 per cent had over 10 per cent. 

The water content of East Prussian butter, E. Eichloff {Milch 
Zt(j,, 23 (1894)^ No, 731 ),—From February, 1893, to October, 

1894, an investigation was made of this subject by the dairy experi¬ 
ment station at Kleinhof-Tapiau, witli tlie following results; 

Water content of hutlcr from different sources. 


Butter. 

Nil mber 
of 

samides. 

! 

1 Mini- 
1 mum. 

Maxi- 

mum. 

Average. 

Kleinhof Ta])iuu creanutry.-... 

56 

J‘er cent. 
8 . 52 

i 

I*er cent. 
15.54 
15. 57 

Z’er cent. 
15.29 
11. 95 

1 * I’tf II p • c i« ^*4 

{•) 

10. (56 

I’easant l)nt.t,4!r... 

24 

1o!95 

20! 19 

* 14 ! 49 



1 In striking the averages Jill samites'with over 20 per rent of wafer were excluded, “as it was 
aasumed that either the churning took place under abnoi nial conditions or water had been purp»)8ely 
worked into the butter.” As one fourth of tljc i>easan( butter had 2U per cent or over, the above aver¬ 
age is not correct. 


In addition to the above, the water was determined in unworked but¬ 
ter and in salted and unsalted butter worked once, with the following 
average results: 

Per ct. water. 


Unworked butter. 19.41 

Worked once, iinsMlted.14.65 

Worke I once, sjilted. 13.96 

Ready for murk et. 13.15 


The loss of water in keefiing butter packed in closed tubs in a cellar 


is shown as follows: 

Per cent. 

Water in fresh butter. . 13.15 

Water in butter 1 luoiitb old... 12.08 

Water in butter 4 months old. 6.69 
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A sample of whey butter had 14.05 per cent of water. 

Experiments in churning cream soured with hydrochloric acid, 

H. Tiemann {Milch Ztg.^ 23 {1894)^ No, 44, pp, 701, 702 ).—Experiments 
with this method have been reported (E. S. 11., 6, i)p, 248, 249). 
Twenty one trials were made by the author at the request of Dr. Weig- 
mann. The cooled separator cream was run into tlie churn and mixed 
with hydrochloric acid until the desired acidity for churning was 
obtained. The acid was made by diluting 1 part of i)ure acid of 1.124 
sp. gr. with 2 ])arts of water. The water content of the butter worked 
once ranged from 13.81 to 17.42 per cent, and of the butter ready for 
market from 12.18 to 18.70 and averaged 12.05 per cent. The fat con¬ 
tent of the buttermilk (undiluted) ranged from 0.45 to 1.02 i)er cent 
and averaged 0.70. This buttermilk could not be sold, so the acid was 
neutralized with bicarbonate of soda, 0 ])er (*ent of “common acid” 
(starter?) added, and after standing 24 hours run through the churn 
again. This buttermilk sold readily. 

The butter had no aroma. The taste was pronounced “fair” to 
“good,” but there was usually a slight aftertaste, and tlu^ butter was 
more or less oily. Some of the samples were entered at the butter 
exhibition in IIand)urg v hen from 8 to 9 days old. Tliey were pro¬ 
nounced by the judges from “medium” to “fairly good,” although 
here the alnsence of aroma and the oilincss were mentioned. 

Trials in which a strong acid Avas used were not satisfa(*tory, as a 
disagreeable odor Avas de\’eloi)ed. 

Experiments in churning cream soured with hydrochloric acid, 

Tamm {Milch Ztg., 23 {1894), Xo. 47, pp. 77)0, 731 ).—A jiractical trial 
lasting 2 Aveeks Avas made of this method at a creamery. Alter some 
ex]>erimenls an acidity of 12 to 18<^ (Soxhlet’s), brought about by add¬ 
ing 5.5 cc. of hydrochloric acid per kilogram of cream, Avas ado])t(‘d. 
The fat in the buttermilk l anged from 0.87 to 0.05 per cent. In all but 
2 cases the butter was normal; it had a ])ure, clean taste, and had not 
changed in 14 days, but it had no aroma. It contained 2 to 8 per cent 
more Avater than butter Jiiade as ordinarily. No free hydrocldoric acid 
was found. The author believes the method has advantages, but is not 
ready to recommend its general adoi)tion until further trials have been 
made, Avhicli Avill follow Avith the aid of a pasteurizing api)aratus. 

On the vegetable cheese, “natto,” K. Yaue {College Agr., Tolcyo, 
Japan, Bid., vol. 2, Xo. 2,pi}. 68-72). —The author states that since remote 
times there has been prepared in Japan a sort of vegetable cheese called 
“natto,” from the seeds of the sqja bean. “The beans are first boiled 
in water for 5 hours to render them exceedingly soft. The still hot 
mass is in small portions wrap])ed in straw and the bundles thus 
formed, well tied at both ends, are then placed in a cellar, in the middle 
of which a fire is kindled, Avhereiipon the cellar is Avell closed. The 
heat is left to act for 24 hours, after which the product is ready for 
consumption.” 
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The author has found 4 kinds of bacteria in this cheese, and has 
studied the changes which they induce in the nitrogenous compounds 
in making the cheese. Considerable peptone, and also leucin and 
tyrosin were found, which are believed to be undoubtedly the result of 
bacterial action, and xanthin and hyi>oxanthin, which ‘^probably were 
originally present in the soja bean.’’ In conclusion the percentage of 
the different nitrogenous compounds in the beans and the natto is 
given as follows: 


Nitrogenous compounds in soja hean and vegetable cheese. 



In soj.i 
bean. 

In natto 
froni!*ame 
Boja bean. 

Total nitrogen. 

rcr cent. 
7. 355 
6. 899 
0.128 
i 0.328 

i 1 

Per cent. 
7. 542 
4. 033 
1. 892 
1.017 

Nitrogen in proteirls (excluding pejitone). 

Nitrogen in am ids... 

Nitrogen in peptone. 


Determination of the degree of ripeness and the fat content of 
cheese, 0. von MuzAKcizY {Ztschr, Nahr. UnterHuch, tend PP* 

266-268; aim, in Chem, CentbLj 1894^ 11^ No. 20j —The ripening 

of cheese, according to the author, consists princi])ally in that a part 
of the casein which is insoluble in dilute aedds changes to a soluble 
form. The digestibility of cheese has a direct conneedion with this 
solubility of the albuminoids. The disturl)ances from eating overrii)e 
clieese are due, he states, to the fat of the digestive tiuids becoming 
saturated with soluble' protein coini)ounds. Hence heinoposes to deter¬ 
mine the ripeness of cheese by the amount of soluble albuminoids. To 
this end t he broken up cheese, extraxded of hit and dried, is used for 
determining ash and milk sugar, and another portion is washed on a 
fared filter with 0.5 per cent acetic acid, and the residue and its ash 
determined. From this the amount of soluble albuminoids is calcu¬ 
lated. The hit is determined, according to Soxhlet’s aerometric method, 
by treating 25 gm. of finely grated ('iieese with IGO cc. of water, 25 cc. 
of potassium hydrate, and 00 cc. of ether, and then proceeding as with 
milk. 

The greening of Lombardy cheese and the cleaning of copper 
utensils, Saktori {Aim. in Milch Ztg.j23 {1891)^ No. 703^ 704 ).— 

Additional jiroof that the greening of cheese is due to the use of copper 
utensils which are brightly scoured with sand. Green cheese is said 
to sometimes contain 100 to 110 mg. of copper per kilogram, while the 
average is 22 mg. The copper is said to be in the form of hydrocar¬ 
bonate (verdigris). When the vessels are not scoured with sand, but 
are scalded out with water an oxid soon forms whicli jirotects the 
copper, and not enough is dissolved tn color the cheese. In some facto¬ 
ries this has been adopted instead of scouring. 
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Blochemic investigations of ropy milk, N. Bochicchio (Staz. Sjyer. Agr. Hal., 
£7 {1894), No. 4, pp. SS9--S68). —This is largely a study of Bacterium hesii and Micro- 
coccus freudenreiclm and of their effect on various solutions. 

A convenient milk sampling tube, M. A, Scovell (Agl. Sci., 8 (1894), No. 6-9,pp. 
SS5, S61). —The apparatus consists of a long copper tube about three fourths inch in 
diameter, sliding into a cap closed at the lower end. This cap has 3 elliptical open¬ 
ings in the sides. In taking th(5 sample the cap is drawn partly off* so that the 
apertures are opened. The tube is then inserted in a can of milk and the inner tube 
pushed down into the caji, closing it, and holding a column of milk. 

This tube was used in connection with the test of breeds at the World's Fair. 
Tables are given showing its acc :vacy. It is claimed that the tube will take a fair 
average sample of the milk as milked from the cow without mixing, even lifter stand¬ 
ing some time. 

A review of the bacteriology of cheese, N. Bocnicciiio (Staz. Sper. Agr. Hal., 
S7 (1894), No. 4, pp. 434-445). 

Ventilation of cheese cellars, W. Helm (Milch Zig., 33 (1894), No. 50, pp. 796, 706; 
No. 51, pp. 813-815; No. 63, pp. 828,829; also Molk. Ztg.,8 (1894), No.50,pp. 765-767; 
No. 51, pp. 785, 786). 


AGRICULTURAL ENGINEERING. 

Massachusetts College barns (MaHSiU’Hmsetts Agl. Col. Jlpt 1804.,pp, 
44-51 ).—The new larin buildings of the Massachusetts Agricultural 
College, recently completed at a cost of about $35,000, consist of ahorse 
barn, 41 by 91 ft., and a large storage and cattle barn. These buildings 
are frame with steel roofing, are lighted by electricity, and were con¬ 
structed with special reference to the welfare of the animals and the 
saving of labor in feeding the stock and handling the manure. 

The main part of the cattle barn is 141 by 01 ft., and consists of a 
basement and two stories. The topographical condition of the site 
allowed a drive*.way of an easy grade to be constructed at the east end, 
leading to the upper floor, 22 ft. above the main floor. This enables 
the storage of hay, silage, grain, stalde abvsorbeuts, and bedding with 
the minimum amount of labor. At the weston end 20 ft. of the loll is 
floored over so that wagons can be turned around and driven out by 
the east door, as the floor at the west end is 31 ft. above the ground. 

On the right of the interior driveway, which is 14 ft. wide, are traps 
communicating with large bins for grain, a set of Fairbanks hay scales, 
and amx)le space tor the oi)eration of heavy barn machinery, where are 
placed a 15-horsepower electric motor, silage cutter, cornsheller, grain 
mill, thresher, etc. Further on are 3 silos which extend to the base¬ 
ment and will hold 425 tons of silage. The rest of that side, together 
with nearly all of the space on the left of the driveway, is oceuxued by 
haymows, in which 240 tons of liay can be stored. 

The folding door shown on the south side near the east end, opposite 
which is a similar door, is approached by a very easy-graded driveway 
held by a curved retaining wall, and admits to a floor 11 ft. wide and 
12 ft. above the main floor. Below this cross floor is a very capacious 
vegetable cellar, reached by traps in the cross floor and through a 
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door on the main hoor. From this driveway access is also had to the 
second floor of the granary. When not otherwise in use this cross, floor 
is occupied by carts, wagons, etc. The main basement is also used for 
the storage of implements and machinery. 

Inspection of the i^hotograph and plan will give an idea of the 
arrangement of the cow stable, whi<‘h is 135J by 43 ft., but there are 
several features that should be specially mentioned. The roof is of 
steel, under which is building i^aper and boards, then a G in. air space, 
then building paper and matehed boards, then an inch and a half air 
space and then lath ^nd plaster. All the ceilings and the wall of the 
monitor roof are of adamant cement, painted, and the walls of the 
stable are of matched i^'orth Carolina pine sheathing, oiled. There is 
no basement, and the cement passages and gutters aie built ui)Oti solid 
earth and masonry. The gutters behind the cows incline toward the 



Fig. 1.—Exterior of Massachusetts College stock bam. 

center, where they empty into cisterns on eitluT side of the building, 
thus saving all the liquid manure. By making the floor of the sheds 
at the south end 0 ft. below that of the stable it is convenient to carry 
all the solid manure in barrows and dump into <*urts or manure spread¬ 
ers for immediate distribution. The stalls, of which there are Go, are 
fitted with a V-shaped cement feed and water trough, provided with 
movable dividing frames to jiermit of thorough cleansing. 

Stanchions of various jiatterns are used in the stalls, but most of the 
animals are fastened with the Walters tie, arranged so that each 
animal maybe liberated separately or entire sections at once by a single 
motion of the lever. 

The upper windows are hinged at the bottom and moved by Ormsby’s 
ventilating apparatus, the upper sashes of the lower windows being 
hinged at the bottom and moved individually by transom lifts, and 
the lower sashes are protected by iron gratings and slide into the par¬ 
titions. Trapdoors, moved by cords and pulleys, are also placed in 
the cupolas. This arrangement secures perfect ventilation without 
13788—Ko. 7-7 



676 


EXPERIMENT STATION RECORD. 


draft on the animals. There is 1,233 cn. ft. of air space for each animal 
kept in this building. 

The arrangement of doors is such that hay, silage, grain, absorbents, 
etc., are conveniently brought from the main floor of*the storage barn 
on trucks, and green food can be brought in on wagons through the 
south door. 



lean-to containing a passage and 5 box stalls fitted with plank mangers 
and Buckley^s self-feeding watering devices. This barn contains 2 large 
and 5 small i>ens, sufficient for 75 slieep, stalls for 20 young cattle, and 4 
stalls for bulls on the main floor; pigpens, slaughter room, root cellar, 
and swill room in the basement; and a loft large enough for 40 tons of 
hay. Doors open at the south end into dry and sheltered yards. The 
large sheep i^ens are provided with HalPs patent sheep racks. The 
cattle stalls are arranged like those in the other stable, except there are 
troughs of plank which have permanent partitions. The entire base¬ 
ment has a solid cement floor, which in the pigpens slopes to the center, 
where there are half-round gutters for carrying all the excreta to pits. 
About half of each pen has a l aised i)lank floor, and the gutters are 
covered with hinged plank. 

Ventilation is secured by similar devices to those used in the cow sta¬ 
bles. Reference to the above plan and that on page 677 will show 
that the arrangement of doors and passages is such as to permit the 
passage of wagons on both basement and main floors. 

The basement and one story northern extension (63 by 56 ft.) are 
devoted to dairy x)urpo8es. In the basement are boiler room, with 
100-horsepower boiler which supplies steam and hot water for all pur¬ 
poses; engine room, in whicii there is a 75-hor8epower engine, supply- 
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ing power to run the 616-candlepower alternator and 410-candlepower 
generator; ice room, holding 300 tons of ice; and separator and churn 
rooms. 

On the main floor are a class room, laboratory, coat room, and upper 
part of ice room. The dynamos furnisli electricity for lighting the farm 
buildings and the central college buildings, and for operating the large 
motor in the barn and the 7 J-horsepower motor in the separator room, 
which is used for driving all dairy machinery. Sinks with hot and cold 



Fio. 3.—Ground }>lua of MHHHaoluiHt t(8 Collop^ .stock Uarn—basement. 

water and steam are in all parts of this building. The class room and 
laboratory are of anii)le size, well lighted and ventilated, and are well 
adapted to instruction in all branches of dairy work, including chemical 
and microscopic examination of milk and its products. 

Proceedings of the National Road Conference, Asbury Park, New Jersey, 
July 5 and 6, 1894 ( U, S, Dept. Jgr.y Office of Road Inquiry Rut. 10y pp. OSy figs. 8). — 
An account of proceedings, iucltnliiig the text of the various resolutions passed and 
addresses delivered by representatives from difterent States. 

Roads and road making, D. O. Noi rse ( Virginia Sta. Rut. 84, pp. 187-189). —Brief 
and simple directions for the improvement of dirt roads. 

STATISTICS. 

Annual Report of Florida Station {Florida Sta. Rut. 24y pp. 81). —Short reports 
by the director and heads of the several departments and substations, some of which 
are mentioned elsewhere. 

Sixth Annual Report of New York ComeU Station {Neiv York Cornell Sta. Rpt. 
1898y pp. 865). —This includes a brief report by the director and members of the 
station staif, the treasurer’s report for the fiscal year ending .June 30,1893, including 
a detailed statement of the receipts and expenditures, and reprints of the bulletins 
of the year. 

Sundry investigations of the year (AW York Cornell Sta. Rpt. 1S9S, pp. 80S-S45y 
figs. SO). —A reprint of Bulletin 61 of the station (E. S. R., 5, pp. 862, 867, 874, 879, and 
888 ). 

Imports of corn into Europe ( U. S. Dept. Jgr.y Division of Records and Editing Cir¬ 
cular 147). 







NOTES. 


Arizona Station. —New substations have been established at Mesa and Yuma, 
the former in a block ot 10 acres provided by the city, the latter upon a tract of 
land belonging to the Territorial prison. The prisoners will perform the labor 
required at Yuma. 

Mississippi Station. —The station has recently used the tuberculin test on a herd 
of 62 cows, mostly grade Jerseys, belonging to the agricultural college. Not a 
single suspicious case was found, the, greatest rise in temperature being only 
1 degree. Arrangements have been made for continuing the work with other herds 
in order to ascertain what foundation, if any, exists for the claim so (»ften made by 
Southern stock breeders that cows raised in the South are less liable to tuberculosis 
than those grown in the North. 

New Hampshire Station. —Owing to t*ie resignation of Professor Whitcher and 
Professor Wood and the burning of the farm barn, it will be necessary both to reor¬ 
ganize and to reequip the agricultural department. 

Pennsyia ANiA Station. —J. W. Fields, assistant chemist at the station, has 
resigned and accepted a position as consulting chemist with a firm of chemical fer¬ 
tilizer importers in New York City. 

Rhode Isl^vno Colleoe. —College Hall, the main btiilding of the Rhode Island 
Agricultural and Mechanical College, occupied as a dormitory and recitation rooms, 
was destroyed by lire January 27,1895. The building was of stone, four and a half 
stories high, and cost about $45,000. A portion of the apparatus was saved, but 
much o^he students’ furniture and personal effects was lost. The State carried no 
insurance on the property. Temiiorary accommodations have been put up. It is 
proposed to erect a dormitory without recitation rooms on tlie site of the old build¬ 
ing, and a drill hall 130 by 40 ft., the lower story of which will be devoted to chapel 
and recitation rooms, and the basement to c.arpenter shop for the mechanical depart¬ 
ment, bath rooms, etc. 

Imperial International Exhibit of Agricultural Machines at Vienna.— 
The Imperial Agricultural Society of Vienna, under the patronage of His Imperial 
Highness the Archduke Carl Ludwig, will hold in Vienna on May 4, 5,6, and 7,1895, 
an international exhibition of agricultural machinery. The exhibition will be 
divided into the following departments: Agriculture and agricultural iiHlustries; 
forestry and forest industries; fruit and viticulture; animal industry; dairying; llsh 
culture; veterinary work and horseshoeing; electricity as applied to agriculture 
and forestry; and an annex for seeds and artificial manures. 

Personal mention. —H. Molisch has been chosen professor of vegetable anatomy 
and phj^siology, and director of the institute of vegetable physiology of the Univer¬ 
sity of Prague. 
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The act of Congress making appropriations for the United States 
Department of Agriculture for the fiscal year ending June 30^ 1896, 
carries the following general items: For the Ollice of the Secretary of- 
Agriculture, $94,140; Weather llureau, $885,610; Bureau of Animal 
Industry, $812,000, including $12,000 for (piarantine stations; Office of 
Experiment Stations, $30,000 ($15,000 is also appropriated for the 
continuance of the investigations on the nutritive value of human foods 
which are carried on through this ollice largely in coiiperation with the 
{igricultural colleges and experiment stations); Division of Statistics, 
$145,160, of which $10,000 may l>e expended in continuing the investi¬ 
gations concerning the feasibility of extending the demands of foreign 
markets for the agricultural i>roductsof the United States; Division of 
Entomology, $29,500; Division of Chemistry, $32,000, of which $5,000 
is for the continuance of investigations of the adultei ations of foods, 
drugs, and licpiors, and $5,000 for the continuance of the investigations 
relative to the various typical soils of the United States, to determine 
their chemical characteristics, and especially the nature of the nitrifying 
organisms contained therein ($10,000 is also api)ro])riated to continue 
experiments in the manufacture of sugar); Division of Botany, $33,800; 
Division of Forestry, $33,520; Division of Ornithology and Mammalogy, 
$27,560; Division of roniology, $12,500; Division of Vegetable Physiol¬ 
ogy and Pathology, $26,500; Division of M icroscopy, $7,300; Division of 
Agricultural Soils, $15,000; Division of Agrostology, $15,000; Division 
of Seeds, $199,120, of which $50,000 may be expended for the preparation, 
printing, andx)ublishing of farmers’ bulletins, two-thirds of which shall 
be supplied to Senators, Kepresentatives, and Delegates in Congress 
for distribution among their constituents as seeds are distributed; 
Division of Publications, $8,300; for illustrations and engravings, 
$15,000; Document and Folding Boom, $9,040; Di vivsioii of Accounts and 
Disbursements,$17,300; library, $6,000; museum, $5,400; experimental 
gardens and grounds, $32,000; irrigation investigations, $15,000; inquir¬ 
ies relating to public roads, $10,000; furniture, repairs, postage, and 
contingent expenses, $37,000; total, $2,578,750. The act also contains 
an appropriation of $720,000 for the agricultural experiment stations 
established under the act of Congress of March 2,1887. 
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It will b© observed that under this appropriation act, a new division 
will be established in the Department, namely, the Division of Agros¬ 
tology, which will conduct field and laboratory investigations relating 
to the natural history, geographical distribution, and uses of the various 
grasses and forage plants and their adaptability to special soils and 
climates j and that the Division of Agricultural Soils, which has hitherto 
been connected with the Weather Bureau, will be an independent divi¬ 
sion. The Division of Records and Editing has added to its other 
duties the general charge of illustrations and the publication and distri¬ 
bution of farmers’ bulletins. It will hereafter be designated as the 
Division of Publications. 

The provisions of the act of Congress of March 3, 1891, relative to 
meat inspection have been amended so as to read as follows: 

“Sec. 2. That tho Secretary of Agriculture shall also cause to be made a careful 
inspection of all live cattle the meat of which—fresh, salted, canned, corned, packed, 
cured, or otherwise prepared—is intended for exportation to any foreign country, 
at such times and places, and in such manner as he may think proper, with a view 
to ascertain whether said cattle are iree from disease, and their meat sound and 
wholesome, and may appoint inspectors who shall be authorized to give an ofticial 
certificate clearly stating the condition in which such cattle and meat are found, 
and no clearance shall he given to any vessel having on board any fresh, salted, 
canned, corned, or packed beef being the meat of cattle killed after the passage of 
this act for exportation to and sale in a foreign country from any port in the United 
States until the owner or shipper shall obtain from an inspector appointed under the 
provisions of this act a certificate that said cattle were free from disease and that 
their meat is sound and wholesome. 

“ Sec. 4. That said examination shall be made in the manner provided by rules and 
regulations to be prescribed by the Secretary of Agriculture, and after said exam¬ 
ination the carcasses and products of all cattle, sheep, and swine found to he free of 
disease and wholesome, sound, and fit for human food shall he marked, stamped, or 
labeled for identification, as may he provided by said rules and regulations of the 
Secretary of Agriculture. Any person who shall forge, counterfeit, simulate, imitate, 
falsely represent, or use without authority, or knowingly and wrongfully alter, deface, 
or destroy any of the marks, stamps, or other devices provided for in the regulations 
of the Secretary of Agriculture, of any such carcasses or their products, or who shall 
forge, counterfeit, simulate, imitate, falsely represent, or use without authority, or 
knowingly and wrongfully alter, deface, or destroy any certificate or stamp provided 
in said regulations, shall bo deeme d guilty of a misdemeanor, Jmd on conviction 
tJhereof shall be punished by a fine not exceeding one thousand dollars, or imprison¬ 
ment not exceeding one year, or by both said punishments, in the discretion of the 
court.” 

The Secretary of Agriculture is also authorized “to make such rules 
aud regulations as he may decide to be necessary to iirevent the trans¬ 
portation from one State or Territory or the District of Columbia into 
any other State or Territory or the District of Columbia, or to any for¬ 
eign country, of the condemned carcasses or parts of carcasses of cattle, 
sheep, and swine which have been inspected in accordance with the 
provisions of this act.” 



AGRICULTURAL INVESTIGATION IN SWITZERLAND. 

Dr. A. Grete, 

Director of the Swiss Agricultural-Chemical Experiment Station of Zurich. 

Agricultural investigation in Switzerland was until very recently 
comparatively undeveloped, if we exclude experiments conducted on 
private estates, which could scarcely claim to be of scientific value. 
The first attempts at a scientific treatment of important agricultural 
questions were made at the experiment station established in connec¬ 
tion with the agricultural school of the Canton of Bern at Eiiti, near 
the city of Bern, but for a long time this vStation did not do more than 
make analyses of various kinds, the real exj)erimental feature being 
allowed to fall into the background. 

At this period Schatzmaiin, director of the Dairy Experiment Station 
at Lausanne, materially advanced the cause of the dairy industry by 
lectures, consultations, etc., at various places, and also by maintaining 
a depot for dairy utensils for demonstration and for sale. For a long 
time after the death of Schatzmann ^ there was no conspicuous advocate 
of the dairy industry of Switzerland, and little was done in experi¬ 
mental inquiry at the Eiiti Station, although that station had been 
extended to embrace dairy investigations. In 1887, however, there was 
a revival of this subject when Schafter, Bondzynski, and Freudenreich 
commenced the publication in Landwirtscliaftliches Jahrhiich der Schweiz 
of accounts of the following investigations: 

By Schaffer-. Concerning casein and the effect of rennet on cows’ 
milk (1887); Contributions to the knowledge of the eft'ect of rennet, 
and of the process of ripening of cheese (1888); Udder intiammation of 
cattle and its imi)ortance in agriculture (1888); Concerning the effect 
on milk of the internal use of bitter and aromatic medicines (1888). By 
Bondzynski andEufi: Concerning the method of Werner-Schmid for 
the determination of fat in milk (1889). By Bondzynski: Concerning 
the nature of butter fat (1889). By Schaffer and Bondzynski: Concern¬ 
ing the physical and chemical changes of milk due to milk defects and 
udder inflammation in cattle and goats (1890). By Freudenreich: Con¬ 
cerning a new bacillus found in swelled cheese (1890). 

At various times, and especially in the year 1882, steps were taken 
by the Swiss Agricultural Society to induce the general government to 
establish a federal dairy station for theoretical and practical work, but 
the carrying out of this plan has been deferred from time to time. Later 


* The more important of Sohatzmanu^s articles were published in the AlpwirUdhaft- 
Uolie MonaU-hl&Uet'n. 
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an attempt was again made to combine with the agricultural experiment 
statio]! an animal industry station with the addition of the necessary 
laud, principally for the carrying out of feeding experiments, and to 
establish an Alpine agricultural experiment station. The last projects 
are still far from realization, but a division for dairy investigations 
established in connection with the Agricultural Institute at Lausanne 
(Dr. S. Bieler, director) in 1889 has made notable progress. 

By the decree of August 23,1888, a dairy experiment station was estab¬ 
lished at the Lausaniie Agricultural Institute in connection with the 
existing Wine Experiment Station (Dr. J. Dufour, director), and in 
September, 1888, an order issued by the Council of State of the Can¬ 
ton of Yaud i)rovided that this station should consist of (1) a bureau for 
information, investigation, and technical expert opinion in the dairy 
industry; (2) a collection of apparatus and necessary utensils for dairy¬ 
ing; (3) a cliemical laboratory for investigations and experiments in 
dairying; and (4) a laboratory for exxmriments in the technology of 
dairying. Provision Avas made for an expert to direct the technical work 
in dairying, at a salary of from $()90 to $1,000 per year; a chemist, at 
$600 to $1,000; a chemistAs assistant, at $300 to $400; and a laboratory 
assistant, at $120 to $200. 

This order further provided that the apidiances of the station and its 
experiments and collections should be utilized for the purpose of agri¬ 
cultural instruction; and that practical cheese schools should be estab¬ 
lished in the cantons after consultation with the community or the 
society of cheese manufacturers. 

The Department of Commerce and Agriculture was charged with the 
enforcement of this order, and with general supervision of the station, 
although the Council of State is responsible for its i)ersonnel. 

The position of director was filled in April, 1889, and in Kovember, 
1889, the Dairy Experiment Station (Dr. Cl. Martinet, director) in con¬ 
nection with the Agricultural Institute of Lausanne was opened. 
Later an agricultural station (Dr. E. Ohuard, director) was added to it. 

The official journal for the Dairy Experiment Station was Chroniqtie 
Agricole et Viticole^ a monthly publication dating from the latter part 
of 1888. In 1891, however, there was added to this station a forestry 
experiment station, cooperating with the forestry experiment station at 
Zurich, and the name of the official organ was changed to Ghronique 
Agricole du Canton de Vaud. 

As regards viticulture, west Switzerland has had for a long time a 
school of instruction in the Viticultural Station of Lausanne, but not 
until 1891 did east Switzerland obtain such in the Experiment Station 
and School for Fruit, Wine, and Garden Culture, in Wadeiisweil, on 
the Lake of Zurich, conducted by Prof. Dr. Miiller-Thurgau, both of 
these being cantonal institutions. During its short existence this 
experiment station has already done good service for native fruit and 
vine culture, especially iu regard to vine and fruit tree management, 
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and vrine and must improvement. Tlie teports of the station appear 
in the Sweizerlsche Zeitschrift fur Ohst- und Weinbau^ which, under the 
name of MonatHschri/t filr Ohst- und Weinbau, was for twenty-five years 
the organ of the Swiss Fruit and Wine Culture Association. 

A few years since an experiineiit garden for demonstration was 
acquired by the teachers of fruit and wine culture in the agricultural 
school of the Polytechnic Institute of Zurich, and the professor of 
agriculture has been provided with an experimental field at Strickhof, 
near Zurich. 

The great development which the fertilizer industry has lately made 
in Switzerland has been accompanied by a similar expansion of official 
control. Prior to 1878 many domestic factories of artificial manures 
existed, and foreign firms sliipped their product into Switzerland, but 
nowhere was there any control of their production, or, at lefist, only so 
far as individuals saw fit to have tests made at their own expense. It 
was, therefore, a step in the right direction wlnm the so-called ware¬ 
house control was established. Under this system a chemist of the 
Polytechnic Institute undertook a i)artial inspection of fertilizers in the 
factories whose proprietors would consent to the investigation, and 
these results were made pul)lic. It is evident, however, that such a 
control ottered no security to the purchaser, for the product found in 
the warehouse could be subjected to many changes before being sold 
to the farmer. 

It was, therefore, a decided advance when in 1878 a federal agri¬ 
cultural control station for 1‘ertilizers and feeding stuffs, and a seed 
control station under separate direction, were establislied by the gov¬ 
ernment, and autliorized to arrange with the interested firms a system 
of control by which the farmer obtained the advantage of a free exami¬ 
nation of the purihased goods. To these federal stations two cantonal 
stations have been added, an exi)eriment farm at the Agi icultural Insti¬ 
tute at Lausanne, and a station at lliiti near Bern, codpeiating witli 
the Chemical Experiment Station of Bern (Prof. Dr. Kossel, director). 
The latter had been organized the previous year and is confined to the 
Canton of Bern and the surrounding country, while the federal insti¬ 
tution extends its work over all the cantons of Switzerland, including 
Bern. Recently the work of the station has been extended to include 
especially culture tests of soils, and for this purpose an experiment 
garden with greenhouses adapted to pot culture has been provided. 

The Federal Seed Control Station and the Agricultural Experiment 
Station of Zurich were established by a resolution of the federal council 
of March 17,1877, at the federal Polytechnic Institute at Zurich. They 
were placed under the supervision of the Swiss school council, which, 
since 1885, has exercised its control through a supervisory commission. 
The management of each of these stations is intrusted to a director 
chosen by the federal council, who, with his assistants, transacts the 
current business. 



THE FEDERAL KEED OONTROL STATION. 

The extraordinary encjouragement this station received from the 
farmers and the dealers of Switzerland and foreign countries caused a 
rapid growth of the institution and made enlargement of accommoda¬ 
tions and working force necessary. At present there are in the station 
the director (Dr. G. Stchler), 1 male assistant, 6 female assistants, and 
1 clerk. The seed control station is now located in the chemical build¬ 
ing of the Polytechnic Institute and is well supplied with all apparatus 
and other material necessary. It possesses besides a greenhouse for 
the carrying on of germination experiments, a small experiment field 
near by for culture tests, and two more distant experiment fields, one 
near Pfaffikon, for the culture of litter plants, and the other on the 
Furstenalp at Graiibiinden, for Alpine <ailturc. 

The following table shows the work of the years 1879-’93: 


Work of Swiss Seed Control Station, 


1 Years. 

Firms 

under 

contract. 

Nuinl)er 

of 

packages. 

Control 

tests. 

1879.. 

31 

3,056 

867 

1880. 

3C 

1,343 

903 

3881. 

46 

3,465 

400 

1882. 

53 

1, 792 

390 

1883. 

53 

1,809 

625 

1884. 

55 

1. 883 

432 

1885. 

50 

1, 877 

458 

1886. 

50 

2, 247 

655 

3887. 

GO 

2, 74« 

759 

1888.•. 

58 

3,150 

(?) 

1889. 

! 67 

4,009 

1,176 

1890. 

1 64 

4,611 

1, 823 

1891. 

72 

4,849 

3,486 

1892. 

[ 73 

5, 579 

1,365 


The annual reports of the seed control station ajipear in Scliiveizer- 
ische Icmdivirtschaftliehe Zcitschr'ift. 

The scientific work of the station is directed luuncipally to the inves¬ 
tigation of forage plants and to culture tests on tlie experiment fields. 

The following articles, for tiie most part jointly prepared by Dr. 
Stebler and Prof. Dr. Schroter, have appeared in Landwirtschaftliches 
Jahrhucli dev ScJuveiz: 

Contributions to the knowledge of meadows and pastures of Switzer¬ 
land: Method and object of the investigation of meadows and pastures 
of Switzerland (1887); Investigation concerning the influence of manure 
on the structure of the stigmas of meadow grasses (1887); Concerning 
the infiiience of irrigation on the structure of the stigmas of meadow 
grasses (1887); Influence of grazing on the structure of turf (1887); A 
heavy yielding form of French rye grass (1888); Influence of the size of 
the seed kernel on the yield of green fodder by white horse tooth corn 
(1888); Borst grass {Nardus stricta)^ a bad enemy of our Alpine agri¬ 
culture (1888); and The Fiirstenalps and the culture of forage plants on 
the Alpine experiment field of the same (1889). 


















THE SWISS AaBIOULTURAL-^OHEMIOAL EXPERIMENT STATION OE 

ZURICH, 

In the early history of this station the director gave the closest atten¬ 
tion to the development of thexontrol relation between the station and 
the merchants, and also to increasing the efficiency of the control. It 
was obvious that a thorough inspection of all the fertilizers and feeding 
stuffs which came on the market could not be obtained by pressure from 
the station, so the attemi^t was made to induce the business houses to 
voluntarily submit all their goods to inspection by the station, under a 
contract by which the purchasers could afterwards have the goods 
examined by the station free of cost, and which bound the firms to pay 
indemnity to the purchaser should the wares prove to be below the 
guaranteed grade. 

On the basis of such a contract the purchasers are offered fertilizers 
and feeding stuffs of guaranteed comi>o8ition, with a free control analy¬ 
sis, provided they fulfill certain formalities as to drawing the sample, 
packing the same, witnesses, etc. In case the goods fall below the 
guaranty^ the contracting firms, so-called ^‘control firms,agree to pay 
the lUirchaser an indemnity depending upon the extent of the short¬ 
age. If the shortage is within certain limits, given below, the indemnity 
is only partial and is fixed by a prescribed tariff'; but if the shortage 
exceeds tliese limits the indemnity covers the total value of the short¬ 


age. The limits are as follows: 

In fertilizers; Per cent. 

For phosphoric acid and potash. 0.5 

For nitrogen in fertilizers containing 5 per cent or more. 0.5 

For nitrogen in fertilizers containing less than 5jj^ir cent.0.3 

In feeding stuffs: 

For j)rotein. 2.5 

For fat. 0.5 


The value of the excess of one constituent may, to a certain degree, be 
used as an offset to the indemnity required for shortage of another, 
provided the above limits are not exceeded; otherwise indemnity may 
be demanded to the fall value of the shortage. 

For the convenience of the purchaser a certificate is given by the 
factory, which, after being filled out by the purchaser and the witnesses 
of fne sampling, entitles him to a subsequent examination of the sample 
free of charge. Nevertheless, the purchaser can with out. special per¬ 
mission from the factory, by right of one of the regulations, have an 
examination of the goods made by forwarding to the station the invoice 
with certificate of witnesses of the sampling. 

The station also twice a year makes known to the farmers the price 
list of all the ^toontroP^ firms, warning them that the fertilizers and 
feeding stuffs of these firms only will be given free control analyses 
by the station. The results of the examinations are officially reported 
to those sending samples. 







The equipment of the station ,—The station was originally installed in 
a small room of the agricultural school, but it has gradually spread 
itself into a large number of workrooms. Hand in hand with this 
expansion, there has been a steady increase of the working force until, 
at the present time, the personnel of the station consists of a director 
(Dr. A. Grete), 5 permanent assistants, 2 clerks, 1 helper, and 1 botani¬ 
cal assistant, besidesS temporary assistants emidoyed during the spring. 

For such extended work the old apartments in the agricultural school 
of the Polytechnic Institute were not sufficient, and consequently in 
1886 new quarters were secured in the new fedei*al chemical building. 
The experiment station was assigned the entire first floor, about 98 feet 
long and 33 feet wide, and the larger part of the basement. 

The first floor contains the director’s office, to which is attached his 
private laboratory; a dark room for spectroscopic and similar work; a 
large room for collections, and a smaller one used for storage of the deli¬ 
cate apparatus, and also, since 1890, for the microscopic examination 
of the feeding stulfs, under the charge of a special botanical assistant; 
and various laboratories so arranged that each investigation which the 
station is most frequently called upon to make may have its special 
department, devoted to its special purpose and equipped according to 
the needs of the case. This arrangement relieves the other labora¬ 
tories of all determinations not directly bearing on the investigations to 
which they are devoted. One laboratory is devoted almost exclusively 
to the determinations of water-soluble phosphoric acid, the solutions 
being made in the cellar and sent direct to the chemist, for analysis, 
by means of an elevator. This laboratory has lately been x>^ovided 
with a large revolving titration machine, which is arranged to simul¬ 
taneously titrate 10 samjAes with molybdic acid solution, as described 
by the author in Berichte der deutschen chemischen Gesellschaft, 

There is also a large and well-equipi)ed general laboratory in which 
chiefly determinations of phosphoric? acid insoluble in water are made. 
This laboratory is furnished with 3 double worktables, standing in the 
middle of the room, and 4 hoods. Each assistant is thus provided 
with a hood, under which is arranged a sand and water bath. This 
laboratory is also i)rovided with a blast, driven by a water motor, and 
has distilled water on tap at two points. 

A similarly equix)X)ed laboratory is set apart for potash determinations, 
although it is often utilized for some other purposes. The atmosphere 
of this room is kept ammonia-free. A room opens oft* this large labora- 
tcSry which is furnished princii}ally with the apparatus required for 
nitrogen determinations. In hoods are the necessary furnaces, ovens, 
etc. On a large table in the middle of the room are arranged distill¬ 
ing apparatus * and condensers, and racks with standard solutions for 
titrating. 

1 As distillation flasks, the so called Erlenmeyer flasks of tinned copper, first sug¬ 
gested by the author, have been used for a long time with excellent results. 
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A4}oiQing these 3 laboratories is the weighing room, which has space 
for 12 balances. Here, also, is a small library of reference books needed 
jn ordinary laboratory work. 

The washing of apparatus is done in a special wash room. 

In a room adjoining the general laboratory the purely clerical work 
is done. The assistants prepare detailed reiiorts of results on small 
sheets at their worktables, fasten these sheets together, and hand them 
into the record room, where they are entered in sj^ecial books bearing 
the numbers of the assistants. 

The basement space allotted to the station is devoted principally to 
appliances for drying and preparing sami)les for analysis, force piimx)8, 
distillation apparatus, storage, and a technological laboratory. 

Coarse fodders are prepared for analysis by being passed through a 
cutting machine, and after thorough drying finely ground by a Grii- 
son Excelsior mill. Granular, dry, not too hard materials are imme¬ 
diately put through the same machine. The finest powder is prepared 
by the Dreefs mill. With superphosphates these machines can not be 
used., as their iron parts are attacked by the acid, and the final results 
might be affected. For these materials a mill in Avhich the fertilizer 
comes in contact only with porcelain has been devised, wiiich has given 
excellent results. These mills are all operated by a water motor. 

The still used was made from special designs by the author, and is 
arranged not only to distill liquids directly or with steam, but to rectify 
them at the same time. The same apparatus is also arranged to accom¬ 
modate evaporating dishes of different sizes, and may be connected 
with a vacuum, without, in most causes, interfering with the distillation 
of water or other solutions. 

All the apartments are provided with complete electrical service. 

The work of the iriHtitution. —(k)uvinced of the security afforded by 
the above described control of fertilizers and feeding stuffs, the farm¬ 
ers have year by year more fully availed themselves of the privilege of 
having the guaranties accompanying purchased goods confirmed by the 
station analysis, so that at ju'esent in many localities no one thinks of 
using fertilizers on a large scale Avithout taking advantage of such 
examinations. For this reason the number of analyses each year is 
very large. 
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In the year 1878 only 47 samples were received for examination, 
Tlie numbers received during succeeding years were as follows: 

Summary of station work. 


Years. 

Investi¬ 

gations. 

Quantita¬ 
tive deter¬ 
minations. 

Free 

control 

analyses. 

1879. 

180 

640 

67 

1880. 

254 

920 

94 

1881. 

604 

2,090 

316 

1882. 

690 

2, 800 

438 

1883. 

642 

2,762 

889 

1884. 

803 

4,419 

457 

1885. 

900 

5, 005 

652 

1880. 

1,140 

6,250 

926 

1887. 

1,260 

6, 881 

980 

1888. 

1, 323 

7, 604 

1,077 

1889. 

1,595 

9,108 

1,237 

1890. 

1,867 

10, 012 

1, 333 

1891. 

! 2,296 

12,727 

1,678 


The inimber of control firms’^ who gave the farmers the right to free 
analysis was as follows: 

Number of control firms. 


Tears. 

Fertilizer 

firms. 

Feeding 
stiif! linns. 

Total. 

1878. 

5 

0 

5 

1879. 

10 

8 

13 

1880. 

12 

4 

16 

1881.. 

17 

6 

23 

1882. 

19 

6 

24 

1883. 

20 

7 

27 

1884. 

20 

7 

27 

1885. 

24 

10 

34 

1886... 

22 

6 

28 

1887. 

22 

6 

28 

1888. 

20 

6 

25 

1889... 

20 

5 

25 

1890. 

23 

5 

28 

1891. 

23 

6 

29 


Besides this annual routine analytical work the station has carried 
out a series of scientific practical investigations, among which are the 
following reported by Dr. Grete in articles published for the most part 
in Landwirtschaftliches Jahrhuch dcr Schweiz^ 1887-88: Experiments 
concerning the i)roper time to cut hay; Investigations of the composi¬ 
tion of Swiss litter plants; Investigations concerning liquid manure; 
Experiments concerning the preservation of green food by means of 
carbon bisulphid; Concerning the extract in wine;' Determination of 
phosphoric acid by titrating with molybdic acid;^ Report on the results 
of fertilizer experiments conducted in Switzerland in 1885 and. 1886; 
and Investigations of the Swiss barks used for tanning.^ 


^Ber. dent, chera. Ges., 1880, p. 1171. 
sibid., 1888, p. 2762. 

* Mitt. Schweiz. Controlanstalt forst. Vorsuchswesens, 1, No. 1 , 


































RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTEY. 

A digestion flask for obtaining the acid solution in soil 
analysis, H. Snyder {Minnesota Sta. Upt, 1893^ pp, 248-251^ figs. 2 ),— 
Digestion in i>oreelain beakers as proi)()se(l by Hilgard is open to the 
objection that tlie acid partly evaporates and consequently varies 
soinevvliat in streugtli, and in using the stoppered bottles recomniended 
by Kedzie ^‘it is dilhcult to obtain bottles that will stand so high a 
pressure for so long a time, and it requires a very perfect-fitting stop¬ 
per to prevent any interchange between the hot solutions in the water 
bath and the acid in the bottles.’^ 

•^Tbc flask [proposed l>y the autlior] lias a capacity of 100 cc. The ground-glass 
stopper is jirovided with an exit tube that can be connected with a small glass tube 
or a condenser, . . . 

compact form of condenser can be made from a galvanized iron pail by perfo¬ 
rating the bottom with holes a little larger than the glass tubes that are to be 
inserted, and making the joints water-tight by means of rubber tubing. Long 
glass tubes can be used without any condensing apparatus. A cover is also pro¬ 
vided for the water bath with small openings to allow the condensing tubes to pass 
through. 

“The soil is weighed direct into these digestion flasks, and the proper amount of 
acid added. The flasks are then placed in the water bath and connected with the 
condensQi's. At the end of the fourth day the solution and insoluble residue is 
transferred to a casserole, and all of the remaining determinations are made in the 
usual way.^^ 

The results of comparisons of the three methods on soils of different 
character are reported. 

Under the same conditions the digestion flasks and the glass-stoppered bottles 
give practically the same results, with the advantage as to rapidity and less lia¬ 
bility of losses ill favor of the digestion flasks. Both of the methods give higher 
results for the potash and the alumina than the covered beaker. This is due to the 
action of the acid upon tlie soils at a mpro uniform temperature andinaiutaining the 
acid at its initial strength. 

A new gasometric method for determining nitrogen in nitrates, 

F. Gantter {Ztschr, analyt. Chem.j 34 {1895), iVb. 1, pp. 25-32, fig. 1 ).— 
The method is based upon the facts that (1) nitrates are reduced to 
nitrites when heated in concentrated solution with phosphorous and 
sulphuric acids, and (2) when nitrite solutions are heated with ammo- 
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nium clilorid the nitrogen of both the nitrite and the ammonium ohlorid 
is set free, as shown by the following equations: 

M + P203^N20, + P205. 

N 2 O 3 + 2NH4CI=2^2+ 3 H 2 O+2H01. 

The method is conducted as follows: Three cubic centimeters of a 
solution which should contain not more than 300 mg. of nitrate with 
500 mg. each of crystallized ammonium chlorid and crystallized phos- 
X)horous acid are placed in the digestion flask of a special form of 
gas generator which is described, and 2 cc. of sulphuric acid (2 parts 
of concentrated sulphui ic acid and 1 of water) is added. The digestion 
flask is provided with a pipette in its mouth, in which 5 cc. of sulphuric 
acid (2 to 1) is placed, and is also connected with an absorption appa¬ 
ratus cojitaiiiing soda solution for purifying the nitrogen generated. 
This apparatus is placed in a cooling cylinder and the generating flask 
very slowly and caiidully heated with the smallest possible flame. 
This soon produces a slow and uni form evolution of gas, which grad¬ 
ually increases, so that after a time the flame must be removed in order 
to check the too rapid generation of gas. The latter should be so reg- 
idated that the solution is not colored yellow, and when it has almost 
ceased the sul[)huric acid in thc])ipetteis allowed to run into the flask, 
which is warmed again and the solution gradually raised to the boil* 
ing point. This is continued until no furtlier evolution of gas takes 
Xdace, when the solution is strongly heated for a few minutes. This 
heating, however, must not be continued so long that the solution 
in tlie flask becomes colored by the concentration of tlie sulphuric 
acid. The nitrogen evolved is collected in a eudiometer over water and 
measured. 

Accurate results were obtained by this method or modifications of it 
on nitrate of soda, nitrate of ammonia, nitrate of potash, nitrite of 
soda, and drinking water. 

In api)lying the method to the examination of nitrate of soda 300 
mg. each of phosi)horous acid and ammonium chlorid instead of 500 
mg. is used. 

The method can be employed in the determination of very small 
amounts of nitric acid, and hence is applicable to the examination of 
drinking water. In this case the residue from the evaporation of 500 
cc. of water is taken up in a little water and filtered into the digestion 
flask, in which the filtrate is evaporated nearly to dryness. To the resi¬ 
due 2 cc. of dilute sulpliuric acid (2 to 1) and 100 mg. each of ammonium 
chlorid and phosphorous acid are added, and the operation conducted 
as above described. 

On a new volumetric method for determining phosphoric acid 
in pure solutions, E. Segai^le {Ztschr. analyL Ghem.j 34 {1895), ATo. 1, 
pp. 33-39 ).—Various methods proi)osed for this purpose are briefly 
reviewed, and determinations by gravimetric analysis, volumetric 
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analysis (using phenolphthalein as an indicator), by E. Malyhs, method ^ 
(original and modified), and by 0. Glucksmann’s method (as modified 
by J. Langer^) are reported. 

The results are favorable to the Gliicksmann method as compared 
with the others tested, and this method is recommended for adoption 
as a standard volumetric method, being especially valuable for pharma¬ 
ceutical chemists. 

Argon, a new constituent of the atmosphere, Lord Rayleigh and W. Ramsey 
{Chem, NewB^ 71 {1895)y No. 18S6, pp. 51-63). 

The synthesis of albuminoid compounds, Lilienfkld {Rev. Seienli/.f 1895, No. S, 
p. 87). —A notice of an article read before the Biological Society of Berlin. 

A study of the vegetable alkaloids, E. Armendakis {Mem. Rev. Soc. dent. 
**Antonio Alzate,8 {1894-95), No. 1 and 2, pp. 11-29). —The method employed and 
the results obtained in a detailed study of these compounds are reported. 

On the chemistry of chlorophylls, E. Sciiunck and L. Makchlewski {Liehig^s 
Ann. Phye. und Chcm., 284, No. 1 and 2, pp. 81-107). — A second paper, the lirst being 
published in the same journal, vol. 278, p. 329. 

On the determination of iron oxid and alumina in mineral phosphates, W. 
Hess {ZiscTir. angew. Chem., 1894, No. 22, pp. 079-683). 

On a new method of determining fat in milk, P. Feunandkz-Krug and W. 
Hampe {Ztschr. angew. Chem., 1894, No. 22, i)p. 683-687). 

Improved laboratory apparatus, J. Volhaud (Lie6i(;’8 Ann. Phijs, und Chem., 284, 
No. 1 and 2,pp. 233-244, figs. 5). —The apy>aratu8 described include a \Yater bath -with 
constant level, oven for heating sealed tubes, and a gas furnace for elementary 
analysis. 

Volumetric and colorimetric analysis, W. H. Symons {Pharm. Jour, and Tram., 
64 {1895), No. 1284, pp. 652-655, fig. 1). 

The scientific principles of analytical chemistry, W. Ostwald {Die tvissen- 
achaftlichen Grundlager der analytischen Chemie. Leipzig: W. Engelman, 1894 ).— 
Reviewed in Phil, Mag. and Jour. Sci., 39 {1.895), No. 237, p. 225. 

Notes on the Grandeau method for humus, H. Snyder {Minnesota Sta. Rpt. 
1893, pp. 251-254). —This is a reprint of an article first published in Jour. Amcr. 
Chem. Soc., 16 {1894), No. 3, pp. 210-213 (E. S. R., 5, p. 932). 

Methods of determining sugar and starch, J. M. Bartlett {Maine Sta. Rpt. 
1893, p. 37). —A detailed description is given of the individual methods with acid 
and with diastase. 

Agricultural chemical contributions, V. SrmiJ {Tidsskr. Landokon, 12 {1894),pp. 
857-867; IS {1894), pp. 722-737). —A summary of agricultural-chemical work per¬ 
formed for the Royal Danish Agricultural Society during 1894. 

BOTANY. 

Grasses of Tennessee, II, F. Lamson-Scribner {Tennessee Sta. 
Bul.j vol. VIIj JYo. i, pp. 141^ figs. 187 ).—Part I of the Grasses of Ten¬ 
nessee,^ when issued, was intended as preliminary to the part here 
presented, but considerations led to a modification of this plan and the 
present bulletin is complete in itself, and, as the author says, “may be 
called a handbook of the grasses of Tennessee.^^ Descriptions of all the 

^ Ztschr. analyt. Chem., 15, p. 417. 

« Pharm. Post., 27, pp. 369-371 (E. S. R. 6, p. 610). 

«Teim. Sta. Bui., vol. v, No. 2 (E. S. R., 4, p. 249). 
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genera and species known to occur within the State are given, and 
under the specific descriptions are added economic notes whenever they 
would be of value or interest. In the descriptions of the tribes and 
genera notes are given on their numerical abundance and geographical 
distribution throughout the world, from which their relative represen¬ 
tation in the region covered by the bulletin may readily be seen. There 
are more than 200 species and varieties of introduced and indigenous 
grasses described, representing 05 genera of 11 tribes, and most of them 
are figured, some for the first time. The illustrations, which were 
especially prei)ared for this work, show the general habit of the plant, 
the inflorescence and dissections of the si)ikelet8, the latter being 
drawn to a larger scale than those showing the entire plant. For nearly 
every genus of more than a single species an analytical key of species is 
given that will materially aid in the determination of specimens. A 
feature of the bulletin is the index and glossary in wliicli every scientific 
name and technical term used is concisely defined, in addition to the 
usual references to figures and images. The most widely known common 
name of each species is given, and the scientific nomenclature is not 
burdened with a list of syiionyms that are valuable only to a specialist. 
The nomenclafure followed is in the main that used in the manuals cov¬ 
ering the same region. The bulletin, wJiile containing only the grasses 
of Tennessee, will be valuable to most of the eastern and central part of 
the United States, the region covered by Gray’s Manual, the edition of 
1890 of that work containing less than a score of genera not included 
in this bulletin. 

Notes on maize, E. L. Sturtevant (Torrey Buh, 21 [1894)^ Ao. 12^ 
pp. 503-^523). 


Synopsis .—Notes are given on crossing of species, crossing of varieties, mummy 
corn, effect of climate on the growth, growing season required for corn, and 
the physiology of pop corn. 

The author thinks from the data given that it is highly probable 
that cross-fertilization is very common, at least within each species, but 
that there is some resistance to hybridization; however, more data 
are required before claiming the demonstration of the generalization. 
Within varieties color variation is very common. Descriptions are given 
of 4 varieties of mummy corn, 3 of which are from Peru, the other from 
Chile. All belong to the species Zea amylacea. The author offers a 
few generalizations on the effect of climate on corn. He says the com¬ 
mon belief that a northern climate increases earliness and decreases 
size is not borne out by his observations, and the idea that we must go 
NTorth for see.d is untenable except that in the North are found only 
varieties maturing within certain periods. He thinks earlier corn must 
be sought by finding earlier varieties, whether in the North or South. 
The author gives as an explanation of the phenomenon of corn pop¬ 
ping the fact that hot water causes starch to become plastic. In the 
pop corn the starch lies within a very tough endosperm and the applica- 


tioii of heat causes the starch to swell; the liberated steam bursting: 
the grain, exposes the white fluffy mass of swollen starch. In the case 
of the nonpopping corns, the endosperm is too thin and only splits to 
liberate the steam. Aboriginal names are given for parched or vari* 
ously prepared kinds of corn. 

Pentosans in plants, G. de Chalmot iAmer, Chem. Jour,^16 {1894)^ 
pp, 589-611 ),—The author found from 80 to 90 j)er cent of furfurol- 
yielding compounds in barley sprouts germinating in darkness, and 
separated from them a pentosan which yielded pentose on inversion. 
His investigations indicated that these furfurol-yielding bodies belong to 
the nitrogen free extract, and are not derived from the cellulose, as sag' 
gested by Cross and Bevan. It is claimed that the fact that cane sugar 
interferes with the phloroglucol reaction explains the failure of these 
investigators to find pentosans in barley siu'outs grown in darkness. 

The autlior found that the amount of i^entosans increased in germi¬ 
nating corn with the advance of germination. Tlie amount in peas first 
increased, then decreased. Both in corn and in peas the amount in 
the seeds proper decreased, and that in the stems and roots steadily 
increased during germination. The inci ease of i^entosans in the stems 
and roots of peas (and clover) is, however, not nearly so i)ronounced as 
that in the stems and roots of corn. 

The author holds that the pentosans in the roots and stems are not 
derived from the seeds, but are formed from other plant constituents. 

The amount of pentosans in the germs is but slightly affected by the 
liresence or absence of light during germination. 

In connection with the discussion of this to])ic a table is given show¬ 
ing percentages of pentosans found in seeds by the author and others. 

Extensive eximriments showed that nitrates supplied to the germi¬ 
nating corn increased the amount of pentosans dissolved from the 
seed. At the same time the stems and roots were poorer in pentosans 
but richer in albuminoids, the influence of the nitrates in this respect 
being very pronounced. 

It was also observed that the pentosans of ])ine wood increased dur¬ 
ing growth, a fact which is in accordance with results obtained with 
all other growing parts of plants. 

The evidence supi)orting the author’s hypothesis that pentosans are 
not the result of tlie processes of assimilation but are formed from 
hexoses is discussed in detail. 

Influence of drying on the respiration of tubers, J. F. I-und 
{Eev. gin. Bot.j 6 {1894)^ No. 69jpp. 353-355 ).author lias investi¬ 
gated the tubers and fleshy roots of artichoke, onion, radish, potato, 
and carrot. It was found that specimens ripened and kept over winter 
decreased iirtheir respiration with their ^decrease in weight due to des¬ 
iccation. In the ca^e of young tubers collected in April or May that 
were formed during tlie season there was a slight increase in their 
respiration following a slight loss of water. 
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A manual of orchidaceous plants {Chelsea: Jas, Veitoh 4' Sons, B vole,, pts, 10), 

Notes on Antigua grasses, C. A. Barber {Suppl. Leeward Islands Caz,y 1894^ No, 
SBfpp, 165-170 ).— Popular notes are ^jiven on Guinea gtSiStS {Panictim jurnentorum)^ 
Andropogon caricosus, Bermuda grass, Andropogon saooliaroideSf and Sporoholus indicns. 

The philosophy of flower seasons and the phenological relations of the ento< 
mophilous flora and the anthophilous insect fauna, C. Robertson (Amer. Nat,^ B9 
(1895),pp. 97-117,pU. S). 

Sensitive movements of some flowering plants under colored screens, J. M. 

Macfarlane {Bot. Centbl.,61 {1895), No. 4,pp. 136-146; No. 5, pp, 177-184), 

Concerning heliotropism, W. Rothert {Cohn^s Beitrligc Biol. Pflanzen,7 {1894), 
No. 1; ahs. in Bot. Ztg., 53 {1895), II, No. 2,pp. 17-25; also Bot. Centhl,, 61 {1895), No. 4^ 
pp, 159-166). 

The discussion concerning the function of the root tips, W. Rothert {Flora, 
79 {1894),pp. 179-218; ahs. in Bot. Centhl., 61 {1895), No. 5, pp. 199-200).—K critical 
review of the literature relating to the subject. 

The thorns of plants, H. CouriN {Pop. Sci. Monthly, 46 {1895), No. 4,pp. 498-501). 

The continuity of protoplasm in plants, R. Beer {Nat. Sci., 6 {1895), No. 36,pp. 
108-111 ).— A review of the theory of continuity of protojdasm and a short bibliog¬ 
raphy of some of the more inii)ortant contributions to the subject. 

Mold and other growths found in the seed cavities of apples, L. Moores {Amer. 
Micr. Jour., 16 {1895), No. 2, pp. 49-54, Jigs. 2 ).— The author reports the common 
growth found in seed cavities to be internal hairs. A Penicillium sometimes gains 
access through large openings at pip end or more commonly through insect burrows. 

The coloring of apples (Gard. Chron., 17 {1895), ser. 3, pp. 177,178 ).—A contro¬ 
versial article on the relative importance of direct sunlight and soil constituents on 
the production of high colors. 


FERMENTATIOW^BACTERIOLpGY. 

The microorganisms of fermentation, A. Joergenskn, translated by P. Freund 
{Les Micr or g anisines de la fermentation. Paris: 1895, pp. 218, figs. 56 ).— Reviewed in 
Per. Scientif., 10 {1895), No. 8, p. 83. 

Recent researches on pectase and pectic fermentation, G. Bertrand and A. 
Mall^vre {Compt. Rend., 120 {1895), No. 2, pp. 110-112). 

The bacteria of drinking water, especially of the Chemnitz water supply, O. 
E. R. Zimmermann {Zwolfter Ber. Naturw. Ges. Chemnitz, pp. 79-168, pis. 5). 

A simple apparatus for disinfecting with steam, L. Vaii.lard and Besson 
{Ann. Inst. Pasteur, 8 {1894), No. 12, pp. 833-853, Jigs. 5). 


ZOOLOGY. 

Are all birds of prey injurious to the farmer? E. A. Smyth, Jr. 

(Virginia Sta. Bui. 38, pp. 23-39). —This bnlletin consists of notes on 
the feeding habits of the common hawks and owls of Virginia, with the 
results of the examination of numerous stomachs of each species. 
Miich of the matter is compiled from Hawks and Owls of the United 
States.’’^ The following species are treated of, brief descriptions and 
notes on the habits being included: Marsh hawk, sharp-shinned hawk, ' 
Cooper’s hawk, goshawk, red-bailed hawk, red-shouldered liawk, broad¬ 
winged hawk, rough-legged hawk, golden eagle, bdld eagle, duck hawk, 

* U. 8. Dept. Agr., Division of Ornithology and Mammalogy Bui. 3 (E. 8. R., 4, 
p. 852). 
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pigeon hawk, sparrow hawk, fishhawk, barn owl, long-eared owl, short- 
eared owl, barred owl, screech owl, and great horned owl. The positive 
economic beiietlt of many of these species is urged. 

Two tables are appended, one gi ving a r^siiim^. of the lists of stomach 
contents for each species, and the other givirig the percentages of poultry 
or game, mice, and insects found in the food. 

Th6 weasels, B, H. Warren {Pennfiylvania Sta, Ept, 1893, pp. 159-- 
168, pis, 3). —Descriptive notes on Putoriiis erminea and P. vulgaris, with 
notes on their liabits. The change of color from brown in summer to 
white in winter is described at some length, and colored illustrations of 
each pelage are given. Their food is remarked upon, and their destruc¬ 
tiveness to poultry and game especially noted. A table is included 
giving the condensed reports of 100 observers in regard to the food and 
habits of weasels. 

The destruction of animals injurious to agriculture, J. Danysz (Ann. ScL 
Agron., 10 (lS9^)y 1, No. np. 410-401). —A review of work on the destruction of 
rodents and insects by means of conta.i^ions diseases. 


METEOROLOGY. 

Winds injurious to vegetation and crops, G. E. Curtis {TT, S. 
Dept Agr., Weather Bnreau But 11, pt. 2, Bpt. Tnternat Meteorolog, 
Congress, 1893,pt 2, pp. 435-144 ),—Destructive winds are placed in one 
of the following classes: (1) Yiolcnt winds; (2) cold winds; (3) hot 
desiccating winds. 

In the United States the tornado, the derecho, jind the West Indian 
hurricane are the most violent of the class of winds whi(di destroy by 
their force alone, but as tliey occur ouly over limited areas, or at very 
long intervals, tlieir aggregate damage to fruits aud cr()i)s is much less 
than is caused by the winds which frecpieutlyaccoiupaiiy l<)cal thunder¬ 
storms, ami by the severe gales which often prevail during the passage 
of intense general storms. 

The region of greatest destruction by violent winds in the United 
States is the Great Plains region, from Illinois westward to the bound¬ 
ary of cultivation. The greatest destruction is eftected when such 
winds prevail at a late stage of the ripening grain, when the heads 
are thrashed out by the l)eating winds. 

There are two classes of injurious cold winds: (1) Mountain and val¬ 
ley winds; (2) anticyclonic winds, or northerly winds associated with 
and following cyclones. In the United States mountain and valley 
winds do not occur to any marked extent, but in part of Europe these 
winds are exceedingly injurious to the vine and other tender fruits. 
The second class of cold winds includes those called blizzards and 
northers in the United States, and the mistral and bora of southern 
Europe. The fruit orchard is the principal victim of these piercing 
blasts. These cold winds are the principal enemy of the tender peach 
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and determine the limit of its successful cultivation. A remarkable 
example of their effect is to be found in the climatic history of Michi¬ 
gan, where a half century ago peach trees flourislied and were rarely 
injured by the cold; but after the lumberman began his work of defor- 
* estation Dakota blizzards made greater and greater inroads into the 
State, the tender peach trees were killed along their path, and now the 
peach crop has nearly disappeared. From the same cause the attempt 
to grow peachesttn northern Kansas has been largely abandoned. 

The third class of winds injurious to agriculture are those character¬ 
ized by intense heat and dryness. 

Tlie hot winds of the Plains occur over a vast agricultural area and 
in some seasons do incalculable damage to all crops, and especially to 
wheat and corn, which cover the greatest acreage. The area over 
which they prevail extends from Dakota to Texas; in occasional sea¬ 
sons they occur east of the ninety-fifth meridian, but their greatest fre¬ 
quency and severity is westward of that meridian to the boundaries of 
cultivation. An illustration of their destructiveness to agriculture 
may be drawn from the statistics of 10 Kansas counties in 1888, which 
showed a loss of 21,000,000 bn. of corn alone, due principally to hot 
winds. 

Some of the results of an investigation of the hot winds of 1889 are 
here given: They are usually from the southwest, and occur most 
frequently in eluly and August. They generally continue for about 
three days. The typical hot wind sets in at 0 or 10 a. m. and continues 
until al)Out 5 p. m. In 6 hot winds reported the temperature ranged 
from 100 to lOlP F. The avenage humidity probably did not exceed 
25 per cent. The force of the wind varied from a‘^moderate breeze 
to a strong wind;” in one case it ranged from a ^^high wind” to a 
^‘gale.” Ko quantitative measures of the rate of evai>oration were 
received, but the rate was doubtless very high. 

In general hot winds do not materially affect the crops until by their 
evaporative effect they have drained the soil of its moisture. All cir¬ 
cumstances that conduce to diminish evaporation are most })otent fac¬ 
tors ill preserving a crop of corn or wheat through a trying period. 
Freedom from weeds, deep plowing, and frequent cultivation which 
breaks up the capillary ducts in the soil, a sandy rather than a clayey 
surface soil, a subsoil of hardpan which stores up the rain waters for 
the crops to draw upon in critical iieriods—these are some of the con'di- 
tious whi(;h diminish the rate of evaporation and delay the beginning 
of the drought. 

Similar in effect to the hot winds of the Plains are those of the 
Pacific Coast. These occur in the Sacramento and San Joaquin valleys 
of California and to some extent in portions of Oregon and Washington. 
In California these winds are northerly, and are often designated as 
the ^^desiccating north wind.” The greatest injury is done when the 
north wind occurs in May and June, during the periods when the great 
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Oalifonria wheat crop may receive incalculable damage. In Oregon, 
as in California, the hot winds are especially injurious in June. Mr. 
B. S. Pague, of the National and the Oregon Weather Service, states: 


‘‘Tbvoo days of hot winds may reduce yields from 30 bn. per acre to wheat not fit 
even for hay. The character of the wind is abnormal dryness, varying in force from 
6 to 15 miles per hour, and accompanied by temperatures of from 75 to 90*^^ F. The 
dry wind continues during the night, abating some, while the temperature has its 
diurnal change.^^ 

m 

The California fruit grower has been among the earliest to recognize 
the efficacy of timber belts as a protection against the damaging effect 
of wind, and around many of the citrus groves of southern California 
may now be seen rows of eucalyptus or other trees for wind protection. 

The great western plains offer the greatest sphere for the operation 
of timber as wind-breaks, for this is the natural home of all the 
destructive winds. 

Many attempts at tree planting on the western plains have met with 
poor success because they have been improperly conducted. The 
aridity of the climate requires that suitable varieties be selected and 
properly combined; that a sufficient mass of foliage be obtained to 
create tVivorable conditions of growth, and then that the trees should 
not be left to themselves, but should be as thoroughly cultivat(‘d as 
any crop of grain. Sufficient experience has now been attained to 
demonstrate that, w hen these conditions are observed, timber strifis can 
be successfully grown in Kansas as far west as the one hundred and 
first meridian, or beyond the present boundaries of successful agricul¬ 
ture. The last report from the experimental station at Garden City, in 
western Kansas, states that the timber strips planted for wind-breaks 
have made a marvelous grow th. These strips consist of four rows of 
black locusts bordering all sides of a 100 acre lot, and several rows of 
cottonwmods on one side of an 80-acre lot. 

The protective effect of standing timber as an obstruction to the 
wand being recognized, it is important to know to what distance this 
protection is extended. The extent of the protective action of a vertb 
cal obstruction is accurately exemplified by the distance to which a 
snow bank extends on the leeward side of a fence. This is the width of 
the protected strip and w^e desire to know its ratio to the height of the 
obstruction. Mr. Barnard, of Pawnee County, Nebraska, and Judge 
Whiting, of Iowa, are authorities for stating that the protection amounts 
to 1 rod (16J feet) on the ground to every foot in height of the protect¬ 
ing trees. Other writers give a somewhat less ratio for the distance of 
protection, but an average estimate is that a solid belt of trees creates 
a calm area on its leeward side which is, at the ground, from 11 to 16 
times as wide as the height of the trees. 

Observation also indicates that barriers and obstructions, like build¬ 
ings aud trees, diminished the general velocity of the surface wind 
beyond the limits of their immediate protective influence. These data, 
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therefore, lead us to believe that, if timber strips are planted at dis¬ 
tances apart not greater than a half mile, or in other terms, if every 
160-acre lot is surrounded by a belt of trees like that at Garden City, 
a very considerable protection will be afforded to the entire acreage. 

If the plains of Kansas Avere cross-sectioned by such timber belts, 
platting the State into IGO-acre lots, the blizzards and the hot winds 
that now i) 0 ssess an unobstructed passage would be stayed in their 
course, their bli^iiting and desiccating effects Avould be largely dimin¬ 
ished, and thereby a long step would bo taken toward that climatic 
amelioration Avhicli alone is wanting to make a large part of the prairie 
a verital)le garden spot.—o. L. FASsia. 

Variations in the character of the seasons, H. Gawthrop 
(Amer. Met. Jour., 11 {1895), N'o. 9, pp. 832-3S9 ).—The author presents 
figures showing the course of temperature at Iffiiladelphia from Octo¬ 
ber, 1888, to October, 1898, which period he divides up into 44 courses 
averaging 42.| days each. As a substitute for his plan of averaging 
daily means in 39 day periods the courses which he now adopts are 
not restricted to any definite number of days; in fact, the longest of the 
44 comprises 191 days, viz, from January 2, to July 12, 1890. After 
some very general remarks he concludes— 

'^Tlie primal raiise for the variatioos in the eharacter of onr seasons must be 
traced back tlirongh all the etlects of diurnal and seasonal insolation, and of the 
cyclonic storms in the lower atmosphere, whert) it is manifested to us, up to tho 
evor-fiowing westerly current above. . . . 

^^The vast movement from west to east of the np]>er atmosjdierein our middle lati¬ 
tudes, extending to a, width of 2,000 miles and more, I would liken to a river with its 
swift current in the middle, gradually lessening in velocity at the sides and bottom, 
though there is one moveiiHUit different from any river, and that is tlie oscillations 
north and south with the sun. . . . Like a river, liowever, it must have a per¬ 
sistence in its flow, heeause of the inertia, of its great volume, and yet again, like 
a river, this inertia may he over<*()me, arnl the direction changed by obstacles or 
influences in its bed, A straight ditch through a meadow becomes a crooked creek, 
by reason of the iiuuiualities the water meets iii its flow, and the river in greater 
A^olume swings in longer stn'tchcs from l)eiid to bend. This, then, is my thought, 
that the great atmospheric'river changes its cours<?, southing at one time and north¬ 
ing at another, because of the influences it meets in passing over th(5 surface of the 
earth. 

Among the iuflueuces disturbiug tins up])er cui reiit lie ciiumerates 
tlie two great eoutiiieuts and the two great oceans of the world, tlio 
auiiual movement of the sun northward and southward, and the tropical 
cyclones. He concludes by an appeal for the exploration of the upper 
atmosphere. 

[The exploration of the upper atmosphere is undoubtedly an impor¬ 
tant desideratum, bat it may well be doubted whether there is a 
uniform westerly current at great altitudes doing the Avork that is 
imagined by Mr. GaAvthrop.]—c. abbe. 

Rh 3 rthm in the weather, II. H. Clayton {Amer. Met. Jour., 11 
{1895), No. 10, pp. 376-380 ).—most jiersons nothing seems more 
irregular and fitful than the weather. Yet I think there is good reason 
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to believe that through all this seeming irregularity there runs a web 
of harmony and rhythm, 

<^The yearly and daily weather periods are well known, but these, I believe, are 
not the only regular periods to be found. A year ago I described two rhythmic 
periods in the weather, one of about 7i and the other of about days in length. 
To these I will now add two shorter periods, one of 5 days 10.8 hours, and the 
other of about 4 days 15 hours. The action of these on the atmosphere is usually in 
combination, but they independently vary in intensity, so that now one and now 
the other predominates and gives its especial characteristics^to the weather 
changes.’^ 

Investigations of these periods in all parts of the world indicate 
unmistakably that they exist in every part both of the northern and 
southern heinisiiheres. 

Observations on dates of maximum temperatures during May and 
June, 1894, are reported whicli show a close agreement of the observed 
dates with those indicated by the 5^ and 7^ day periods. 

During the summer I computed a series of ncwmal waves for each of the jieriods, 
and by taking the times of maxima and minima and the amplitude from observation, 
I found it possible to reproduce the observed temperature with great accuracy, and 
even to plot a curve for a Aveek in advance Avhich would represent the observed 
temperature or pressure very closely as long as the periods continued to run without 
a break. . . . The predicted and observed temperature followed almost exactly the 
same course; but what is most nunarkablo is the fact that tlie ])redicted rninimiim 
temperature and the observed minimum temperature was the lowest observed in 
August for more than 9 years. 

^^Aftcr I bad made some progress in the investigation of these weather periods, an 
experiment was begun to ascertain how far tliey conldl )0 made useful in forecasting. 
Beginning with January 27, forecasts were published each week in a local uewsj)aper. 
These forecasts consistcMl in stating which days were likely to be warmest and coldest, 
and on which rain or snow Avas most likely to fall. After 2 months these were 
verified, and it was found that of 17 days, mentioned as days on which rain was prob¬ 
able, rain fell on 12; Avhile on the av(‘iagefor each 17 days not mentioned, rain fell on 
5, indicating that the percoiitagt; of rain Avas tAvice as great on days when rain was 
forecasted as on other days. Two days were named each Aveek as likely to he the 
warmest days. In 6 Aveeks out of 8 the AA^armest day of the Aveek occurred on one 
of those. The coldest days Avere i)redicted in a similar manner, and in 4 cases out of 
8 the coldest day of the Aveek occurred on one of tlie days jnedicted. Since 2 days 
were included in each Aveek, the chances wore that 2 out of every 7, or 28 per cent 
might i)rovo accidentally correct, Avhile in reality 75 per cent of the Avarmest days 
Avere correctly predicted, and 50 per cent of the coldest. 

These facts appeared to indicate that the forecasts might prove of benefit to 
farmers and otliers, and accordingly on June 2 the issue of a Aveekly bulletin for 
general distribution Avas begun. Thesehulletiiis met Avith an encouraging support, 
and it was decided to continue them through tho year. At the end of"September, a 
verification of the forecasts Avasmade, and it was found that out of 20 Avarm iiiter- 
A^als predicted 13 averaged Avarmer than the mean of the week, and out of 19 cool 
intervals predicted .12 averaged cooler than tho mean of the Aveek, or about tAvo- 
thirds in each case. A measurable (luantity of rain fell on 33 per cent of the days 
on which rain was predicted, and on 20 per cent of the days on which no rain was 
predicted. Reports sent me from various stations indicate that this lield substan¬ 
tially true for all of southern New England. The forecasts were made on Friday, 
and the success for the 5 days from Monday to Friday was about the same as for the 
other days. 
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The excess in favor of the forecasts is not so great as I had at first hoped^ but 
shows, as fully as it is possible to do, that the forecasts have a scientific basis, and 
are not merely the result of guesswork.” 

The difficulties which have been found to impair the accuracy of fore¬ 
casting by this metliod are interference of the weatlier waves, by which 
one series is destroyed or its phase reversed, and two sets of storms, 
during October, one coming over New England from the lakes, the 
other from the South. 

The results were too intricate for my analysis, and produced a series 
of disheartening failures in the forecasts. 

Difficulties are to be exx^ected in a new enterx^rise,* but I am confi¬ 
dent that they will be solved, one by one, until an exact science of the 
weather is constructed.’’ The measure of success already attained is 
held to be ‘‘ substantial evidence that the right clue to long-range 
weather forecasting has been found and will some day be xierfected.” 

The moon and rainfall, Jl. A. Hazkn {Arner. Met. Jour,, 11 (1895)^ 
Ac. 10, pp, 373-375). —Investigations made by the author at New Haven 
in 1880 showed that nearly one-half more x>i‘f'Ci]>itation occurred at 
the time of new than of full moon.” A study of the records for one 
hundred years at London yielded negative results, as did that of the 
rainfall of the whole country. The latter indicated that the influence, 
if there were one, must be looked for in a rather circumscribed region.” 

The present pax)er records a study of the rainfall of New York City, 
New Haven, Connecticut, and Boston, Massatdiusetts, arranged accord¬ 
ing to each lunation, 200 lunations in 3 groups being rex)resented. 

While both New York andNew llavoii hIiow jui increase at the time of new moon, 
yet the.figures at Ihiston show a very remarkable maximum at the day of new moon, 
and an equally remarkablci minimum on the seventeenth day of the lunation, or two 
days after full moon. I do not set forth these figures as an absolute |>roof that the 
moon does inllueiice raintall in the neighborhood of Boston, but it looks as though 
there must bo something in it. There are at times remarkable riiversals in the curves 
whereby a minimum point in one curve coincides with a maximum in the next, but 
to offset these there are remarkable coincidimees; for example, a marked maximum 
at the twentieth day of the lunation throughout. It will require a good many more 
observations to prove anything one way or the other, but it would seem as though 
the curve at Boston could not be very materially modified with loss than fifty years' 
observations.” 

Meteorological observations at Massachusetts Hatch Station, 

0.1). Warner and F. L. Warren {MassachmetU Hatch Sta. Met. Bui, 
72, pp. 5). —Daily and rnontldy summaries of observations during 
December, 1804, and a general summary for the year. The annual sum-" 
mary is as follows: Pressure (inches).—Actual maximum, 30.47, Janu¬ 
ary 17, 10 X). m.; actual minimum, 28.50, January 30, 0 a. m.; mean 
reduced to sea level, 30.085^ annual range, 1.88. Temperature'^ (degrees 
F.).—Maximum, 97,98, July 20; minimum, —9,—17, February25; mean, 
49.7, 47.9; annual range, 106,115; maximum mean daily, 82.5,84, July 

1 The first figures denote reading at top of tower (51 ft. above the ground), the 
second at base. 
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28j minimum mean daily, 1, —1.5, February 24; mean maximum, 57,7, 
69.6; mean minimum, 38,36.9; mean daily range, 16.5,22.7; maximum 
daily range, 35, May 12,47.5, February 17; minimum daily range, 2, 5, 
October 25. HumiilUy .—Mean dewpoint, 40.5; mean force of vapor, 
0.4416; mean relative humidity, 71.9. Total rainfall or 

melted snow, 32.64 in.; number of days on which O.Ol in. of rain or 
melted snow fell, 125; total snowfall, 71J in. Tfe«<7ter.—Mean cloud¬ 
iness observed, 50.5 ])er cent; total cloudiness recorded by the sun 
thermometer, 2,488 hours, or 54.9 per ceut; number of clear days, 107; 
number of fair days, 83; number of cloudy days, 175. Direcdion, 

SW., 17 percent; S., 15 per cent; N., 15 per cent; NW., 13 per cent; 
total movement, 36,257 miles; maximum daily movement, 443 miles, 
April 13; minimum daily movement, 0 miles, September 29; mean daily 
movement, 99.4; mean hourly velocity, 4.1 miles; maximum pressure 
per square foot, 22J lbs. = 67 miles per hour, February 23, 2 p. m. 
Bright sunshine .—Number of hours recorded, 2,051. Mean ozone, 24.9 
per cent. Dates of frost.— 22; first, August 22. Dates of 
snow. —Last, April 12; first, November 5. 

Meteorological observations at Pennsylvania Station, W. 

FitKAliand W. S. Sweet.seu {Dennsylvania Sta. Rpt. 1S9 d’, j>p. 160-173, 
182-188, 10,3-222 ).—The meteorological work of the station in 1893 was 
«chieriy a continuation of the work of the preceding years, including 
observations of the kind usually made by the United States Weather 
Service upon atmospheric i)henomena, and also observations upon soil 
temi)eratures at various depths and upon the amount of sunshine” 
(E. S. R., 6, p. 115). Monthly summaries of observations and weekly 
crop reports are .given in the body of the report and the detailed daily 
record in an appendix. The annual summary is as follows: 

Summary of meteorological ohservations, 1S93. 



Year 1893. 

Growing season (Apr. 
to Sept., 1893). 

Barornoter (indies): 

Mean. 

29.905. 

30 K.57 (Keb .5) 


Lowest. 

Temperature (°F.): 

Mesin. 

29.113 (Oct. 14). 

47. 6. 

62. 

Highest.-. 

Lowest. 

Annual range. 

92 (June20, Aug. 11).. 

—7 (Jan. 18). 

99. 

92 (June 20, Aug. 11). 
29 (Apr. 11). 

21.1. 

Moan dail V range. 

G-reatest daily range. 

Least dail v ran go. 

Mean daily reliative humidity (per cent). 

llainfall (inches): 

Total. 

Greatest monthly. 

Greattist daily ... 

Kurabor of days on whidi 0.01 in. or more of rain fell. 

Mean percentage of cloudiness. 

Kumber of days on which cloudiness averaged 80 per 

cent or more. 

Average hours of sunshine per day. 

Wind (miles): 

Total movement... 

19.1 . 

43 (Aug. 5, Sept. 5) ... 
3 (Jan. 28, Mur. 23)... 

78.2 . 

42.2 . 

64.6 (May). 

1. 6 (Aug\ 29). 

135... 

60.95. 

152. 

32,700. 

43 (Aug. 5, Sept. 5). 

72. 95. 

24. 90. 

1.60 (Aug. 29). 

69. 

55. 8. 

66. 

5 h. 56 min. 

Maximum velocity... 

Greatest daily moVemont. 

Last frost in spring. 

First frost in fall. 

40 (Feb. 19). 

425 (May 4).. 

May 8 . 

Sept. 27, 
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Principal periods of crop development. 


Wheat: 

Sown September 5-12, 1892, 

In bloom June 9, 1893. 
Ripening June 23. 

Harvested July 14-21. 

Corn: 

Planted May 19. 

In silk August 4. 

Cut Septemlier 8 to October 6. 
Husking began October 0. 
Oats: 

Sown April 24. 

Ripening July 28. 

Harvested August 4. 


Potatoes: 

Planted May 19. 

Harvested (late varieties) September 
8 to 29. 

Grass: 

In bloom June 23. 

Hay cut Juno 30 to July 14. 

Clover: 

Cut June 23. 

Second crop in bloom August 4. 


‘^The weather in giuieral pleasant, but marked departure from the average. For 
the year as a whole, the minimum temperature was somewhat below the usual 
hgure, and the mean daily range a trille high. The total rainfall was somewhat 
above the average, as was the eloudiness. For the winter season of 1892-93 the 
mean temperature was low; while the snowfall was heavy, especially in February, 
the winter was dry and cisterns were emptied. During the growing season of 1893 
the mean daily ranges of atmospheric temperature was a trifle above the average, 
but that of the soil further below the average. The rainfall was not excessive, and 
was fairly distributed; coming at haying and at sjiring plowing time, it retarded 
farm operations, while there was some drought in midsummer. In general, the year 
was cloudy. I'he hay crop was moderate, wlieat good, oats a little light, and corn 
considerably below the average, it having suffered from summer drought. In spite 
of late planting, it matured fully as early as usual.” 

The distribution of storms on the surface of the globe {liev, Scientif.y 10 {1895)^ 
No. S, pp. 92, 93). 

The cause of the cyclones of the temperate latitudes, W.. H. Dinks (Amer, 
Met. Jour., 11 {1895), No. 10, pp. 359-364). —A discussion of FeiTePs convection theory 
and Hann’s eddy theory, the weight of evidence being stated to bo in favor of the 
former. 

Recent foreign studies of thunderstorms, R. DkC. Ward {Amer. Met. Jour., 11 
{1895), No. 10, pp. 364-368). —A brief review of recent reports of investigations of this 
subject in Russia. 

Psychrometer studies, H. A. Hazrn {Amer. Met. Jour., 11 {1895), No. 10, pp, 
$71-373). —A criticism of Ekholnfs methods and results in this line. 

Gulf storm notes, W. D. Stearns {Amer: Met. Jour., 11 {1895), No. 10, pp. $68- 
$71). —Notes taken during the passage of the Gulf storm of October 4 to 11, 1894. 

Meteorological summary for North Carolina for November, 1894, H. B. Bat¬ 
tle, C. F. VON Herrmann, and R. Nunn {North Carolina Sta. Weather Service Bui. 
6S,pp. 171-183, charts 2). —The usual summaries of observations by the State Weather 
Service cooperating with the Weather Bureau of this Department. 

Mexican meteorological bibliography, R. Aguilar y SantillXn {Mem. Bev. Soc. 
dent, Antonio Alzate,” 8 {1894-95), No. 1 and 2, pp. 5-9). —This is for the year 1893, 
uniform with similar bibliographies for preceding years by the same author, pub¬ 
lished in previous volumes of this journal. 

Observations on dew and frost, R. Russell {Naturwiss. Bundschau, 189$, No. 19, 
pp. 235-239; ahs. in Centhl. agr. Chem., 23 {1894), No. 10, p. 697). —The author reports 
independent observations which confirm the conclusions of a number of other inves¬ 
tigators that dew and frost are largely produced by the aqueous vapor arising from the 
earth, and that the aqueous exhalations of plants also contribute to dew formation.. 



soiLa 
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SOILS. 

On the movement of water in the soil, Mookmann {ISeJiillin(f8 
JoVrV. f iir Gasheleuchtiing und Wasserversorgung, 1894; ahs, in Forsch, 
Oeb, agr. Fhys,^ 17 {1894)^ JVo. 5, pi). 449j 450), —Tlie principal x)oint 
brought out in this pjiper is tliat in all soils water forms hydrates 
(terflied by Graham and Mendelejeff hydrosols) which more or less 
completely fill up the soil i)ores and interfere with the circulation of 
water. 

The fact that wet sand molded by the hand retains its shape after 
drying is an evidence that the water has developed a binding j)ower 
which the sand did not previously possess. This can be explained in 
case of i^ure sand, it is claimed, only by the formation of a thin coating 
of hydrate of silica which binds tlie [airticles together. The finer the 
sand the greater the amount of this hydrate formed. 

While this formation of hydrates in sand lessens the friction between 
I)articles and causes them to occupy less space, in case of close-grained 
dry clay it is so great that the clay increases in volume almost 15 x)er 
cent in absorbing the ordinary amount of soil moisture. 

In support of the theory that water combines chemically with clay 
soils it is x)ointed out that moderately moist clay yields no water on 
pressure, and that moistening of clay generates an ap|)reciable amount 
of heat and develops a peculiar odor, at the same time evolving gases. 
The influence that this formation of hydrates has on the circulation of 
the water of the soil depends, of course, ux)on tlm fineness of the soil 
l)articles and the amount of hydrates formed. 

Soil temperatures, W. Freau and W. S. Sweetser [Fenmylvania 
Sta, Rpt, 189:-) j pp, 174-181 j 187, 223-2IG), —A record is given of tri-daily 
observations during 1893 with thermometers at the surface and at 
dei)ths of from 1 to 24 in. 

The following is a summary of observations during the growing 
season: 

Soil temperaturesy April to Septemher, 1893, 


Depth. 

Highest. 

—»- 

Lowest. 

Daily 

mean. 

Mean 

daily 

range. 

Greatest daily 
range. 

At surraoo. 

Dcff. F. 

Deg. F. 

Deg. F. 

Deg. F. 

Deg. F. 

81.0 (June 20, July 4, A iig. 
11). 

33.0 (Apr. 2). 

61.3 

8-. 99 

24.0 (Apr. 3,8). 

1 in. deep. 

81.0 (Aug. 11). 

32.0 (Apr. 2). 

60.4 

8.44 

23.5 (Apr. 8). 

3 in. deep. 

76.5 (Aug. 11). 

32.0 (Apr. 2,3).j 

60. 9 

4.27 

17.0 (May 30). 

0 in. deep. 

76.0 (Aug. 11). 

32.0 (Apr. 1,2,3)....' 

60.1 

2. 6G 

9.5 ( Apr. 8). 

12 in. deep. 

73.0 (Aug. 11). 

32.5 (Apr. 1,5). 

60. 0 

1.13 

4. 5 (Apr. 8). 

24 in. deep. 

Co. 5 (Aug. 28, 29). 

33.0 (Apr. 1-4). 

58.5 

0. 25 

1.5 (May 8, 
Sept. 12). 


Analyses of soils, H. Snyder {Minnesota Sta. Rpt. 1893, pp* 254- 
258 ).—Analyses of 17 samxfies in addition to those reported in Bulletin 
30 of the station (E. S. 11., 5, p. 857) are tabulated and briefly discussed. 
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i. ■ 

'^Mo8t#f these soils have been under cultivation from 5 to 30 years. 

^<The first impression of the results would indicate that the weak point is in the 
potash content. . . . In many of these soils the total potash amounts to ns much as 
per cent, while the amount of potash soluble in acid amounts to only a little oyer 
0.20 per cent. There is every indication ... that much of the potash that is insolu¬ 
ble in the acid possesses agricultural value. . . . 

These analyses, as well as those reported in former publications, show that most 
of the typical soils of the State are well supplied with phosphoric acid. ... 

‘^Tliere is a good content of lime in most of the typical soils of the >State.^' 

The action of organic and mineral acids upon soils, H. Snydeb 
(Jour. Amcr. Chem. Soc.^ 17 {lS95)j No. 2, pp. 118-151). —Comparative 
tests of the solvent action of hydrochloric acid of 1.115 sp. gr.; 10 per 
cent solutions of citric, oxalic, and tartaric acids; and a 10 per cent 
mixture of the last three, were made on the same sample of soil. The 
digestion was carried on for 30 hours in the Snyder soil flask (see p. 680). 

The results obtained were as follows: 

Solvent action of hydrochlorio and organic acids wpon soil. 




Hydro- 

Ten per cent solution of— 



chloric 
acid 1.115 
pp. gr. 

Citric 

acid. 

Oxalic 

acid. 

Tartaric 

acid 

Organic 

acid 

mixture. 


Per cent. 
84. 08 

Per cent. 
87.90 
0.12 

Per cent. 
85. 07 

Per cent. 
87. 67 

Per cent. 
85. 93 
0.10 


0.30 

0.18 

0.00 


0.25 

0.17 

0.19 

0.05 

0.12 

0.45 


0. 51 

0.50 

0.23 

0.41 


0. 26 

0.27 

0.21 

0.32 

0.33 


2. 50 

1.59 

1.14 

1.62 

2.23 


"_ 

4.24 
0. 23 

1.45 

3.96 

1.77 

2.99 


0.26 

0.14 

0.11 

0.20 


0.08 

0.10 

0. 05 

0.06 

0. 05 



^^The oxalic acid possesses the greatest solvent action upon the complex insoluble 
matter of an alkalmo nature. The citric acid possesses the greatest solvent actio:||j 
upon the lime, magnesia, and the sulphuric and phosphoric anhydrids. The amount 
of lime dissolved hy the oxalic acid is greater than would at first he exj^ected, but 
the complex nature of the solution and the presence of the salts of other metals has 
caused nearly half as much lime to be dissolved by the oxalic acid as hy the hydro¬ 
chloric acid of 1.115 sp. gr. 

The 10 per cent mixture of the 3 organic apids has resulted in dissolving as much 
phosj^hates and magnesia and nearly as much lime as any one of the acids acting 
alone. The potash does not appear to he as soluble in the organic acid mixture as 
the other elements of plant food. 

“The amount of potassium, iron, and aluminum oxids dissolved by these 3 organic 
acids and their mixtures is soiiiewhat less than that dissolved hy the hydrochlorio 
acid. . . . The main difference between the solvent action of the hydrochloric and 
the organic acids is in the somewhat smaller amount of potash dissolved hy the 
organic acids. 

“With the exception of the solubility of the potash, as noted, these results bring 
out in a general manner the value of hydrochloric acid of 1.115 sp. gr. as a solvent 
over the organic acids of 10 per cent strength, because the hydrochlorio acid repre¬ 
sents the limit of the solvent action reached by any one of the organic acids acting 
alone or in a mixture.^’ 
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The solvent action of concentrated mineral acids, hydrochloric^nitric, 
and snlplmric, was tested on the same samijle of soil and compared 
with the results obtained by the fusion metlKMl. 

^'Concontratecl hydrocliloric acid, 40 per cent strength, dissolved per cent more 
of the complex silicates than nitric acid of the same strength. Coneentrated nitric 
acid possesses a stronger solvent action than the dilute hydrochloric acid. The con¬ 
centrated liydrochloric acid dissolved somewhat more i)ota8h than the hydrochloric 
acid of 1.115 sp. gr. The amount of lime, phosphates, and sulphates dissolved by 
the concentrated hydrochloric acid was about the same as when tlie more dilute 
acid was used; the concentrated acid, liowever, dissolved more of the com])h*.x sili¬ 
cates of potash, iron, and alumina. Sulphuric acid ])OHsesse8 the strongest stdveiit 
action. 

Of the total potash in the soil as determined by fusion, less than 18 per cent is 
soluble in the hydrochloric acid as used in soil aiualysis; about 10 per cent is solnhle 
in oxalic acid, and 3 per cent in tartaric acid.’^ 

The chemical analysis of the soil in its relation to fertilizer 
experiments, von Lieuenueug and E. von Proskowetz, Jr. {Mitt, 
Ver, Ford, landiv. Vermehiv. Oestcrr,^ 189Wo, 9^pt, ^3-35), —As 

ill the two previous years (E. S. K., 5, ]). 7P2), the soil of iilats contain¬ 
ing 100 square meters on wliicli fertilizer exiieriinents on barley and 
oats were made was carel'iilly sampled and analyzed and the results of 
analysis compared with the action of the fertilizers employed. In pre¬ 
vious analyses only the phosi»horic acid and nitrogen were determined, 
while in the present case potash soluble in nitric acid was also esti¬ 
mated. The results in general confirm those of previous investigations. 
Nitrogen was found to be as a rule more abundant in the soil than in 
the subsoil. The relation of phosphoric acid in the soil and subsoil was 
variable, being iufiuenced evidently by the previous system of culture 
and manuring. The same was true in general of the potash. In the 

S vy soils used the potash was in almost every case considerably 
her than the phosplioric acid and frequently higher than the lime. 
3 soils are therefore much benefited by calcareous manures. 

The experiments with barley indicated that in unfertilized soil the 
yield varied directly with the amount of nitrogen present. As in pre¬ 
vious years, the yield was greater the greater the proportion of nitrogen 
to phosphoric acid, provided a sufficient amount of phosphoric acid 
and potash was present. The ratio of phosphoric acid to nitrogen in 
the first series of soils was 1 to 1.38, in the second series 1 to 1.0(>. In 
almost every case the soils responded to applications of jiitrate of 
soda, although the soils contained aihoiints of nitrogen varying from 
17 to 84 kg. per 100 square meters of soil. 

Witli phosphatic fertilizers the results were irregular, but as a rule 
they were effective on barley on soils containing an average of 24.5 kg. 
of phosphoric acid in 100 square meters of the surface soil, and on oats 
on soils containing an average of 23.4 kg. It is concluded that on soils 
containing more than about 40 kg. of phosphoric acid per 100 square 
meters of surface soil manui’ing with phosphates is of doubtful value or 
14467—No. 8-a 
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entirely useless for cereals, unless accompanied by heavy applications 
of nitrogenous fertilizers. This limit of profitable application of phos* 
phatic manures will be exceeded or fallen short of according to the avail¬ 
ability of the phosidioric acid of the soil, the season, etc. 

The season was such and the number of experiments with potash so 
small that no definite conclusions as to the limit of profitable potash 
fertilizing can be drawn, but it is shown with considerable certainty 
that the limit is considerably higher than with yjhosphatic manures. 
It a])pear8 also tliat lor cereals soils must contain more lime than pot¬ 
ash in order that potash fertilizing may be i)rofitable. 

Conservation of moisture in the soil, 8. B. Giti<:Kiv {Minnefiota Sta. Itpl. 1893, 
pp. S31-8SS ).—Eepriiitod from Bulletin 32 of the station (E. S. K., 6, p. 21). 

Nitrification, J. E. IIaiiuis {Jour. IClisUa Mitchell Sol. Soc., 11 {1804), No. 1, 
pp. 10-25). —A res unit?. 

The conservation of nitrates in the soil {Jour. Ayr. Prat., 59 {1895), No. 4, 
pp. 144, 145). —A brief snnnnary of l)eli(?raiiftt results. 

The available plant food in soils (Joar. Itatli and West of Emjland Soc., 4 {1893-94), 
Her. 4, pp. 212-215). —A brief review of an article by B. Dyer on this subject.' 

The composition of native and cultivated soils and the effects of continuous 
cultivation upon their fertility, Jl. 8n VDint ( Minnesota Sta. llpt. 1893, pp. 163-191 ).— 
A reprint of Bulletin 30 of the station (E. S. E., 5, j). 857), witli the addition of 
brief notes on the collecting and forwarding of soil sanij)h‘8. 

The management of clay farms, W. F. Bhown {Cult, and Country Gent., 70 {1895), 
No. 2195, pp. 143, Notes on cultivation on clay land in Ohio, with advice as 

to its i)roper tnaitment. 


FERTILIZERS. 

Analyses and valuation of complete fertilizers, ground bone, 
and miscellaneous samples, K.B. Vooeiiees, L. A. Vooehees, and 
J. r. Street [New Jersey Stas. Bid. lOij pp. 46). — This is the second 
of the two regular annual bulletins on fertilizers issued by the station. 
The main object of the first (Bui. 102; E. S. It., G, p. 30G) was ‘‘to show 
the sources and composition of the materials containing the best forms 
of nitrogen, phosphoric acid, and potash; the cost per pound of the 
ingredients; and the advantages of making home mixtures.^’ The 
present bulletin gives analyses and valuation of 224 samples of mixed 
fertilizers, 20 samples of bone, 9 samples of wood ashes, and 17 samples 
of miscellaneous products, the main object being “to show whether the 
actual composition of the various products corresponds with their 
guaranty as required by law.’^ 

As a rule the fertilizers examined contained as much total plant food 
as was guaranteed, but in many cases “it was not distributed in the 
proportions stated in the guaranties, which indicate either a lack of 
skill or of carefulness in their preparation. In two cases only the 
consumer received less of all of the plant-food constituents than was 
guaranteed.’^ 

1 Jour. Chem. Soc. London, 1894, Mar., p. 115 (E. 8. R., 5, p. 1013), 
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Ninety-six of tlie 224 brands, or 43 per cent, contained less phosphoric acid than 
was guaranteed; 27 brands contained less potash, and 20 less nitrogen. In the case 
of nitrogen particularly, the actual amount contained was in many cases greatly in 
excess of the guaranty. 

“ The chief difficulty in respect to keeping the guaranty was in the case of phos¬ 
phoric acid. 

^<The average composition, selling price, and commercial valuation per ton of all 
the brands of mixed fertilizers examined in 1891, 1892, 1893, and 1894, as well as the 
percentage difference between valuation and selling xuice, or the charges for mixing, 
bagging, and selling, are shown in the following tabulation; 


Average cornpoaition^ aelUng privoy and valuation of fertilizers. 


1 

Total 

'total 

plios. 

acid. 

A vailablo 

jdlOH. 

acitl. 

TiiHolublo 

)>boH. 

acid. 

Potash. 

Soiling 

juico. 

Station 

valuation. 

PoTOont- 
ago dif‘- 
forenct). 

1891. 

2.71 

10.12 

7.29 

2.83 

4.21 

$34.23 

$25. 31 

35. 2 

1892. 

2. 74 

10. 38 

7.70 ' 

2.07 

4. 50 

34.19 

25. 00 

33.2 

1893. 

2. (>9 

10.23 

7.04 

2. 09 

4.58 

34,11 

24.41 

39.7 

1894. 

2. 87 

10. 40 

7.37 

3. 03 

4.94 

34.17 

24. 83 

37. 0 


*^At the average cost iku* ]>()und of the nitrog<m, phos])horic acid, and ])otash in 
these fertilizers it would cost the farnuu* 3(1 cts. to return to the soil the fertilizing 
ingredients carried off in every bushel of wheat sold, 28 cts. to return the amount 
contained in a bushel of corn, 30 cts. to return that (contained in a bushel of rye, 18 
cts. for thatcontaiued in abushel of oats, and $7.10 to return the fertilizer constituents 
removed in a ton of timothy liay. . . . 

“It is clear that Jit these prices for i>lant food a very narrow margin is left to the 
farmer in the sale of crops for legitimate charges for labor of growing, hauling, 
selling, and other exjjeuses.’’ 

Still it is maiiitiiiiied tliat the use of fertilizers is profitable, even 
under these conditions. It is reconiniended, however, to (1) reduce cost 
of plant food in mixed fertilizers by buying on the ^‘unit’’^ basis; (2) 
limit exportation of fertilizing constituents from farms on which stock 
is kept ‘^by a judicious exchange of grain and hay for concentrated 
feeds rich in the fertilizing constituents, coupled with careful saving 
and intelligent application of the manure niade;’^ and (3) reduce the 
outlay for the expensive element nitrogen sowing larger areas of 
leguminous crops which gather nitrogen from the air.” Crimson 
clover is considered especially valuable for this purpose. 

“The samples of ground bone examined this year, on the whole, reached their 
guaranty, showed a good degree of fineness, and, with few exceptions, a relatively 
high valuation. A larger number than usual, however, belonged to the class 
^steamed boue.^ ... 

“ The number of samples of wood ashes oxsinined this year was somewhat larger 
than usual, and they showed the usual wide variation in coraimsition. . . . With 
but one or two exceptions the prices charged for the plant-food constituents were 
excessive.’^ 

Fertilizing with phosphoric acid as a means of producing cheap 
nitrogen, P. Wagner {Deut. landw. Prcsne, 22 (1895), No. 1, pp. 5, 6, 
figs. 3). —Pot experiments with fertilizers on oats, peas, and vetches are 

1 One per cent per ton or 20 lbs. 
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reported, illustrating especially the difference in the relation of legumi¬ 
nous plants and cereals toward nitrogen. It appears from these experi¬ 
ments that potash and phosphoric acid were without effect on oats 
except when used in connection with nitrogen. On the other hand, 
they exerted their full effect on the peas and vetches without the addi¬ 
tion of nitrogen. The yields on the pots under different methods of 
fertilizing were as follows: 

Yields of oats, peas, and latches ivith different fcrtilizera. 



AVithout nitrogen. 

With nitrogen. 

Oats. 

Poas. 

Vetches, 

Oats. 

Pens. 

Vetches. 

With potafth and ]>h<>Hphoric acid. 

Witlnmi potaali and }di(»sphoric acid.. 

IiicroaHo due to potash andplios- 
phorio acid. 

Grams. 

20 

22 

Grams. 

317 

131 

Grams. 

m 

85 

Grams. 

415 

120 

Grams. 

3T6 

150 

Grams. 

126 

— 3 

186 

202 

280 

217 

206 


The oats growni on the unfertilized soil and on the soil fertilized only 
with potash and i)hos[)lioric acid contained on the average t).23 gm. of 
nitrogen per i)ot; while the peas grown on the unfertilized pot contained 
2.02 gm. of nitrogen, and on the pot fertilized with potash and phos- 
Xdioric acid G.ll gm. of nitrogen. The results plainly show that i)ota8h 
and phosphoric acid were without effect on cereals exce])t when a sup- 
l)ly of soluble nitrogen was present in the soil or was furnished in the 
fertilizer, but that they w^ere effective on leguminous jffants when the 
nitrogen was deficient, because these plants assimilate the nitrogen of 
the air. 

From these experiments it appears that for each 100 kg. of phosidioric 
acid which the soil or the fertilizer furnishes to vetches 400 kg. of 
atmosxdieric nitrogen is collected and stored up in the plant tissue; 
while for each 100 kg. of phosphoric a(*ld furnislied to oats 250 kg. of 
nitrogen is drawn from the soil or the fertilizer ap])lied. 

In order that leguminous plants may collect the maximum amount 
of nitrogen from the air they must be liberally fertilized Avith phos- 
Xdioric acid (and, Avhere necessary, with potash). This should be apj^lied 
when the stubble is turned down and the leguminous croj) seeded, or 
if tlie hitter is seeded among the grain sufficient pliospate should be 
applied to supply the needs of both crojis. In no case should the legu¬ 
minous crop be allowed to hunger for phosphoric acid. The quicker 
its needs in this resiiect are supplied the sooner and more rapidly it 
will collect nitrogen from the air. 

The results of investigations of the cause of failures of alfalfa in cer¬ 
tain fields of Laiibenheim, on the Ehine, are cited as indicating that 
decline in thriftiness of leguminous plants on soils on which they have 
been grown continuously for several years may be due to exhaustion 
of the soil in available phosphoric acid. 
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Investigations on the foraging powers of some agricultural 
plants for phosphoric acid, W. Balentine {Maine Sta. Ept 1893^ 
pp. 13-25^ pis. 21 ).—Tlie comi)arative capacity of wheat, barley, corn, 
beans, peas, potatoes, and turnips to utilize the phosphoric acid of 
insoluble phosphates (South Carolina rock) was tested as follows: For 
each kind of idant 9 wooden boxes 15 in. square and 12 in. deep, con¬ 
taining 120 lbs. of fine sand,^ were used in 3 sets of 3 boxes each, fertil¬ 
ized as follows: Set I, 8.5 gm. nitrate of soda (1.36 gm. nitrogen), 2.6 
gin. muriate of potash (1.36 gin. potash); Set II, 8.5 gm. nitrate of soda 
(1.36 gm. nitrogen), 2.6 gm. inuriate of potash (1.36 gm. potash), 17 gm. 
South Carolina rock (3.96 gin. insoluble phosj)horic acid and 0.39 gm. 
citrate soluble phosiihoric acid); Set III, 8.5 gin. nitrate of soda (1.36 
gm. nitrogen), 2.6 gm. muriate of potash (1.36 gm. iK)tash), 28.5 gm. 
acidulated South Carolina lock (3.31 gm. soluble phosphoric a(n*d, 0.50 
citrate soluble phosphoric acid, and 0.62 gm.insolulile i>hosphorie acid). 

The boxes were given proper care, and the (‘rops were harvested at 
maturity; photograiilis, from whicli the ])lates in tlie article were made, 
being taken just before harvesting. The yields obtained were as fol¬ 
lows; 

Yichla of (try mailer by diff'rrent crops. 



Set r. Xo 
phosphate. 

Sot II, ~ 
Insoluble 
phosphate. 

Set III.— 
Soluble 
phos])hate. 


Gravu. 
76. 9 

Granin. 
148. () 

Gramfi. 
290.3 


201.6 

294. 9 

508.1 

. 

89. 5 

108.8 

291.0 

.Hottiis .. 

1.5.7 

17.4 

69.8 


.112.7 

; 118.8 

196.7 

228. 6 

Potatoes. 

114. G 

223. 0 

Til mips. 

154.4 

804.1 

270.4 



Yield of dry matter. 


While it may uot be (lesirahle to draw definite coiKdnsions from so small an amount 
of data as is furnished by the above-descrihed experiments, there are some points 
which under the conditions ot these experiments the results appear to bring out 
sharply. 

Different crops showed a decided difference in their powers of obtaining 
l)ho8phorio acid from criuh*, finely ground South Carolina rock. Wheat, barley, 
corn, X)ea8, and turnips apparently appropriated the insoluble phosphoric acid from 
this source with greater or less case, while beans and potatoes derivpd no benefit 
from it. 

(2) The greatest practical advantage derived from the use of finely ground South 
Carolina rock was with the turnips. With this crop a larger weight of dry matter 
and also a larger weight of fresh roots was obtained with insoluble phosphoric acid 
from the finely ground South Car(dina rock than with an equal amount of soluble 
phosiihoric acid from acidulated South Carolina rock. 

(3) The indications point to a profitable use of finely ground South Carolina rook 
as a manure for barley and iieas as well as turnips.^' 

’ Containing 0.096 jier cent of potash and 0.012 per cent of phosphoric acid. 
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It was incidentally observed in tliese experiments that^^tlie acidu¬ 
lated South Carolina rock apparently dei)ressed the yield of grain with 
barley while largely increasing* the amount of straw; with wheat both 
grain and straw were largely increased and in about the same propor¬ 
tion.’^ The figures obtained were as follows: 


Effect of acid ^phosphate on proportion of grain avd straw of wheat and barley. 



Set I. 

Set ir. 

Set ni. 

Barley (air dry): 

Tot a 1 eroj).. 

Gram.s. 

215 

Orams. 

312 

(frame. 

538 

(Train.... 

44 

61 

17 

Wheat (air dry): 

I'otal cro]>... 

84 

162 

325 

Grain.. 

26 

50 

105 



A partial chemical analysis (fertilizing constituents) is given of the 
total crop produced in each set of boxes. 

Results of five years’ experiments with fertilizers, W. 0. 
Stubbs {Lcniisiana Stas. Bui. of, 2d ser.., pp. 1092-1123). — After an 
introduction discussing the forms of fertilizers used with a brief review 
of the latest investigations relating to the nature, care, and use of barn¬ 
yard manure, and remarks on the value of leguminous plants in rota¬ 
tion, deductions drawn from five years’ expei’iments with fertilizers for 
staple crops on three typical soils of the State are rei>orted. The fer¬ 
tilizers which at one time or another have entered into these experi¬ 
ments are: Nitrogenousfetiilizers —Stable and fnijn manures, com])osts 
with and without cotton seed and with and without a(*id phosi)hate, 
cotton seed (raw, crushed, and rolled), cotton seed meal, nitrate of soda, 
sulphate of ammonia, dried blood, fish S(*,rap, and tankage; Fhosphatie 
fertilizers —Dissolved boneblack, acid phospliate, i)recipitated dissolved 
bone, precipitated acid phosphate, bone meal, bone ash, floats, andiron 
slag; Potassie fertilizers —Kainit, muriate of potash, sulphate of potash, 
nitrate of x)otash, carbonate of potash, and cotton-hull ashes. 

The chemical comx)osition of the soils experimented on was as 
follows: 

Composition of Louisiana soils. 


Water.. 

SjukI uthI inaohiblo matter. 

Soluble Bilica—. 

rotasb . 

Soda. 

Lime.. 

Ma^fiieaia. 

UorHo oxid. 

Alumina. 

Pliosplvoric ac/id. 

Sulpburio acid. 

Or^taniematter. 

Nitrogen. 


Audubon Park, 


Baton Kongo. 


BlufV 

Bubsoil. 


White 

soil. 


Wliilo 

BubHoil. 


Calboim. 


Flout 

Bear 

field. 

field. 

Per ct. 

. 

Per ct. 


Li^rbt 

soil. 


Pfir ct. 
1:1.230 
70.100 


0.440 
0.120 
0. 790 
0.810 

J 11.280 

0. 160 
0.020 
3.160 
0.112 


Dark 

soil. 


7’«r et. 
14.460 


0.180 
0.7.''»0 
0.910 
1.360 

13.440 

0.150 
0.030 
G. 650 
0.085 


Bluff 

soil. 


Per ct. 

1. .540 
90.650 
0.1:13 
0.100 
0.078 
0.170 
0.114 

4.225 

0.064 
0.036 
3.150 


Per ct. 
0.874 
89.700 
0. 043 
0.164 
0.054 
0.163 
0.160 

6. 510 

0.128 
0.025 
2.741 


Per ct. 
2. :i8no 
87.7200 
0. 0784 
0.1200 
0.0760 
0. 0600 
0. 0210 

6.6700 

0.1120 
0.0210 
2.8200 


Per ct. 
:i. 320 
8:{. (100 
0. 097 
0.180 
0.123 
0.120 
0.085 

8. 880 

0.106 
0. 016 
4.210 


97.010 
0.120 
0.023 
0. 029 
0.085 
0.018 
5 0.336 
I 0.762 
0.037 
J’racQ. 
1.575 
0.026 


95.510 
0. 090 
0.029 
0. 0.58 
0.145 
0. 074 
0.529 
0. 829 
0.048 
Trac/e. 
2.225 
0,037 


62.050 
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The soil at Audubon Park is alluvial, very stiff, and is benefited by 
thorough drainage. ^‘It is an excellent quality of ^ mixed^ soil.” That 
at Baton Kouge is a brown loam belonging geologically to the Bluff 
formation. It is underlaid at varying depths by white chalky-looking 
clay. It is greatly benefited by drainage, but this is difficult to obtain 
on account of the conformation of the land. The Calhoun soils vary 
from yellow sandy clays to pure sand. ‘^Tliey are naturally very poor, 
but susceptible of rapid improvement and responsive to the smallest 
ai)plication of manures.” 

Experiments were made to determine the kind, form, and quantity 
of each of the fertilizing constituents required by sugar cane, corn, 
oats, and cotton at Audubon I^ark; cotton, corn, sugar cane, and pota¬ 
toes at Baton Eouge; and cotton, corn, sugar cane, tobacco, and pota¬ 
toes at Calhoun. Experiments have also been made to test the com¬ 
parative merits of broadcast and drill aiqdications and applications at 
different dates. 

The results show ^Hhat the ca-ying want of the Calhoun soils is nitro¬ 
gen; that the soils of Audubon Park, under favorable seasons, will 
iippropriate one to two rations of nitrogen with profit. Baton Eouge 
soils are responsive to nitrogen only when projierly combined with 
phosphoric acid.” 

At Calhoun the order of effectiveness of the differmit forms of nitro¬ 
gen was compost of cotton seed, stable manure, and i)hosphate; cruslied 
cotton seed, nitrate of soda, cotton seed meal, fish s(;rap, tankage, sul¬ 
phate of ammonia, rolled cotton seed, and dried blood. At Audu¬ 
bon Park cotton-sei‘d meal proved the most effeidive form, followed 
closely by sul])hate of ammonia, fish scrap, nitrate of soda, tankage, 
and dried blood. At Baton Eouge snlplnite of ammonia gave the best 
results, followed clos(‘Iy, however, by the other forms. It is stated in 
general that there was little jireference in any of these forms of nitro¬ 
gen. Nitrate of soda appeared to be most effective on light sandy soils, 
sulphate of ammonia on stiff clay lands. 

Calhoun, upon tliin soils, 1 ration (21 Ihs.) of nitrogen is nearly the maximum 
quantity which crops can now approjniatc. With improvement, these soils may digest 
and render available increased quantities. At Uatoii Kouge, with favorable seasons, 
2 rations (48 lbs.) of nitrogen may bo assimilated by the crops with profit, though 
on account of almost annual droughts, it is unwise to apply, as a rule, larger quanti¬ 
ties than 1 ration (24 lbs.). Experiments at both of these stations have determined 
the above. At Audubon Park 2 rations (48 lbs.) can easily be assimilated by sugar 
cane in a fair season, provided the soil be well drained and cultivated, i. e., in good 
tilth. Experiments have shown that 3 rations are excessive and always produce a 
waste. On cotton, coru, and oats less quantities of nitrogen will suffice. Irish pota¬ 
toes, cabbage, etc., may easily dispose of with profit 72 lbs. (3 rations) of nitrogen 
I)er acre.^^ 

The experiments with iihosphoric acid indicate that the soils of Audu¬ 
bon Park and Calhoun require only small doses of phosphates mixed 
with strongly nitrogenous fertilizers to give remunerative returns, 
while the soils of Baton Eouge can consume goodly quantities with 
increased crop products.” The soluble forms of phosphoric acid were 
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iuvariably more profitable than the insoluble. Of the latter, slag meal 
was most elective, while bone meal in no case gave aprofitable return. 

Neither at Calhoun nor Audubon Park have excessive quantities been beneficial. 
At the former perhaps 24 lbs. soluble i)ho8phoric acid per acre is an abundance for 
any crop, while 1 ration (36 lbs.) has been found to be ample for the cane crop at 
the latter station at Baton Kou^jje. Upon the best ch.aracter of soils and in favor¬ 
able seasons 50 lbs. or more to the acre of this ingredient might be profitably applied 
to cort.ain crops. 

‘ No crop at any of the 3 stations has been benefited by the application of potassic 
salts.’’ 

The results of tlie experiments with the different methods of appli¬ 
cation indicated that— 

“If the soil 1)0 very loamy or clayey and retains fertilizers well, perhaps little or 
no loss will occur by putting all tlie manure under the plant at the time of planting. 
Blit if the soil he sandy and inclined to ‘leach,’ fertilizers, jiarticnlarly nitrogen com¬ 
pounds, should never be applied all at once under fibrous-rooted plants. Mineral fer¬ 
tilizers niJiy h(‘- thus applied, since they leach hut little, and even eompU te fertilizers 
may ht' tlius used under quickly-growing tap-rooted plants. . . . 

“ Wliere the soil is open and porous and root development can occur without hin¬ 
drance, then broadcasting may he done, with chances that the fibrous roots, permeat¬ 
ing easily in every direction, may catch most of the applied fertilizers, hut in very 
stiff, compact soils such extensive root development is impossible, and therefore 
imieli of the broadcast fertilizer will not ho accessible to the roots of the growing 
cro]). As a rule, then, it may h(‘. asserted that broadcasting is permissible upon hood 
crops in light soils, but wasteful in stiff, heavy soils.” 

The results of experimeuts at (Jalhouii strongly favor 1 application at 
time of phi,uting uuder cotton, but “strongly suggest tlie j)ractico of 
iimking at least 3 apiilicatious of fertilizers for siicli plants as corn, 
enne, etc. At Baton Houge little or no loss has occurred from 1 appli¬ 
cation at time of planting. ... At Audubon Park experiments have 
been made similar to tliose discussed above, with 1,2, and 3 api)lications, 
with as yet, no positive evidence against the prevailing custom of 1 
applic^ation.’^ 

As regards the best depth of application “ the consensus of results 
points unmistakably to the depth of 2 to 3 in. as producing the best 
results, and also shows the advantage of having all the ingredients 
combined at this deptli.’^ 

Successful results with a rotation of oats, cowpeas, cotton, corn, and cow- 
peas are reported, and in comdusion tabulated data are given for experi¬ 
ments with fertilizers on sugar cane at Audubon Park for 1892 and 1893. 

Soil tests with fertilizers in Virginia (Sonthe^'n rianti^Vj 5G {1S05), No, pp, 
70-Sl).~—The Virginia State Board of Agriculture, at its meeting .January 8 to 10, 
189r\ adopted resolutions appropriating a sum not exceeding $1,500 for the purpose 
of conducting soil tests with fertilizers, not more than $150 of which is to be expended 
in any one Congressional district. This money is placed under the control of the 
Commissioner of Agriculture and the memhers of the State Board of Agriculture from 
the different districts iu which experiments are made. The services of a scientist to 
aid in selecting and laying out plats, supervising the experiments from time to time, 
and preparing reports of results are to bo secured through the Virginia Agricultural 
and Mechanical College, or from some other source,’ provided such services can be 
procured for a sum not exceeding $500. 
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The general plan of the experiments is to be that adopted by the convention of 
directors of experiment stations at Washington, March, 1889.^ The experiments are 
to be made chiefly in those sections of the State where the exhaustion of the soil 
and the depressed conditions of agriculture indicate their need/^ 

On what kind of soils, to what crops, and in what forms should lime be 
applied, B. Sciiultze (Braunachiv. landw. Ztg.^ 62 {IS94), No. 51, pp. 213, 214).—k 
popular article in which the draft of different crops on the lime content of the soil, 
the variation in lime content of diflerent soils, tlie influence of chemical fertilizers in 
causing loss of soil lime, the indirect fertilizing action and physical effect of lime, 
and the comparative merits of marl, gypsum, and burnt lime are discussed. 

Development of the natural sources of nitrogen {Landw. Centbl. Posen, 23 
{1S95), No. 2, p. 8). 

The utilization of night soil as a fertilizer, J. II. Vogel {Deut. landw. Presse, 22 
{1895), No. 8, pp. 66, 07). 

The town sewage question in its agricultural relations, R. S. Burn {Jour. Bath 
and West of England 8oc.,4 {1893-94), see. 4, pp. 100-117 ).—A general discussion of 
this subject, critically reviewing present English systems of sewage disi>osal and 
urging the ad visability of more extended use of city sewage in liquid form on farm 
lands. 

On Kuhn’s views on the value of barnyard manure nitrogen, P. Wa(jner {Dent, 
landw. Presse, 22 {1895), No. 8, pp. 02, 03; No. 10, p. So), 

The rational use of bone meal, M. Ullmann {Jour. Soc. Agr. Brahani; L’Engrais, 
10(1895), No. 5, pp. 113, 114 ).—A brief popular summary of information as to the 
soils best adapted to bone meal and the best methods and time of aj)pli(nation. 

A new potash deposit ( Centbl. Posen, 23 {1895), No. 2, p. ^y).—The dis¬ 
covery is announced of a potash de])osit on the boundary of Beyenrode, near Gif- 
liorn, Hanover. It is a bed of kainit 20 to 30 meters thick and containing 27 per 
cent of chlorid of potassium. The dcrposit is calculated to contain 2,400,000,000 
centner (aoout 132,(K)0,000 tons) of the salt. 

Commercial fertilizers, W. li. Hutcfiinson {Stale Chemist Mississippi Bnl. 0, pp. 
12 .) —Notes on valuation and tabulated analyses and valuationsof 37 official samjdes 
of fertilizers sent to the inspector by manufacturers, with a list of manufacturers’ 
guaranties. 


FIELD CROPS. 

Millet, A. A. Orozier (Michicfan Sta, Bui. 117yp. 61., figs, 6,) 

Synopsis .—The })rincipal topics treated aniithe following: Character of soil: amount 
of seed; draft on soil fertility; curing, soiling, and i)asturing millet; eflect of 
millet hay on health of animals; weight, price, and uses of millet seed; diseases 
and enemies of millet; descriptions of cultivated forms or varieties, and yields 
of diflerent kinds of millet. 

In 1894 there were sown at the station 73 samples of millet seed, 
including 16 species and varieties. The dry season materially reduced 
the yields and altered the normal ripening period of the different varie¬ 
ties. Millet thrives best on a warm, loose, fertile soil. Where the 
soil is poor or where droughts prevail, broom corn millet and common 
millet are recommended as preferable to German millet; the first men¬ 
tioned is specially recommended as resistant to drought. 

The following table gives the yields of Hungarian grass hay on thirty 
second-acre plats on light, sandy soil and on loam when 1, 2, 4, and 6 
pecks of seed per acre were sown : 

i Oflice of Experiment Stations, Circulars 7 and 8. 
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Effect of amount of seed on yield of Hiniganan grass hay. 



On light, 
sandy soil. 

On heavy 
loam. 

One peck . 

Pounds. 

70 

Pounds. 

G5 

78 

pwirlfs . . . . ...... 

41 

Four pecks .*.. 

42 

74 

Siv pftclfH . ... 

yg 

49 



Light seeding gave the best results. On another series of i)lats 3 
pecks of seed per acre i)roved too nmeh for all kinds of millet except 
broom corn millet, which has relatively large seeds. The author regards 
2 pecks of seed as enough on ordinary soils for Hungarian grass, com¬ 
mon millet, and German millet. For the production of seed 1 peck 
sown broadcast, or less if sown in drills, is recommended for all varieties 
except broom corn millet, of which 3 i)ecks is preferred. 

As a <a*op for subduing weeds millet is regarded as superior to buck¬ 
wheat. Millet has been satisfactorily used for soiling and ])asturage. 
For pasturing Hungarian grass is preferred to common millet and Ger¬ 
man millet. Both timothy and a mixture of clover and timothy failed 
when sown with millet June 12. 

Numerous (jiiotatioiis, representing contlicting opinions, are given as 
to the effect of millet hay on the health of live stock, especially of 
horses. 

The diseases and enemies of juilletare given as sorghum blight {BacAl- 
Im sorghi)^ millet smut (Ustilago mjetum var.), and the chinch bug. 
Millet has been successfully used as a. trap (Top for tins insect. 

Common inilhd/ {Sefaria itcUca) is small and early. Each root pro¬ 
dimes numerous slender sttuns with nodding, ta])ering heads, mod¬ 
erately compact above but loose at the base. The (mlor of the hciads 
is green, turning to a yellowish brown when ripe. The seeds are large, 
yellow, and oval. 

Hungarian grass (S, italica germaniea) is medium in maturity and 
has several stems from each root, ere(‘J or nearly ereef heads, oblong, 
dark purple, bristly, and very compact; seeds oval, purple, mixed with 
yellow immature grains. 

German millet (<S'. italica) is relatively late, has single or few large 
stems from each root; the head is usually nodding, and has purplish 
awns. The seeds are small, round, and yelloAV or golden. 

Broom corn millet [Banicuyn miliaceum) has i)anicles resembling those 
of broom (jorn and generally grows about 2 feet liigh. It usually yields 
less fodder than other sorts, but is valuable both for forage and for seed 
in portions of the Northwest having short and dry seasons. It stands 
drought remarkably well and is better adapted than any other kind to 
dry climates and poor soils.” 

Several cultural varieties of broom corn millet were grown, among 
them Japanese millet, which suffered from drought, but gave the largest 
yield of forage among the varieties of this group. 
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Golden Wonder millet {8, italiea) has very long, tapering heads, with 
small green or sometimes rose-colored bristles. It is easily afected by 
drought, and rather late in maturing. 

Other kinds of millet described are Missouri millet, California.millet 
(Setaria italiea)^ Italian millet [8. italiea), «Tapanese millet {8, italiea), 
Texas millet {Fanieum texanum), sprouting millet {F. proliferum geni- 
culatum), barnyard grass (P. erusgalli), sorghum (Andropogon norghum), 
Johnson grass {A, halapense), and i^eaii millet [Fennisetum typlioideum), 
A list of other species to which the name millet has also been applied 
is given. Tabulated data give number of seeds per gram, shax)e and size 
of wseeds, and brief notes on the growth of all samx)le8 of millet tested. 

On the quality of barley grown under different conditions, C. 
Keaus and A. Stellwaag {Ztsehr, l^ndic. Ver, Bayern, 1894, pp, 164- 
171; ahs, in CentbL agr, Chem., 23 (1894), No, 10, pp. 667-670), —As the 
barley grain becomes ripe its comi)osition improves, the percentage of 
starch increasing and that of nitrogen decreasing. Heavy manuring, 
when it was accompanied by lodging of the straw, resulted in the for¬ 
mation of light grains with a high percentage of nitrogen and a low 
starch content. Among the barley grains of a single variety those 
were most glassy which contained a high percentage of x)rotein, but 
the protein content was not the only factor com^erned. 

Cahaigre, E. W. Hiiajaed (Californm 8ta. Bui, 105, pp. 1-9 ),— 
This is largely a resume of all investigations heretofore ])ul)lished by 
the stations winch have tested this crop. It apx)ears that the deeper 
tlie tint of the foliage and the root the larger the percentage of tannin in 
the root, a tact whicdi suggests ])ossil)h^ improvement in cahaigre as has 
been ejected in the case of tlie sugar beet. A comparison of the prob¬ 
able i)rotits in growing l)lack wattles and cahaigre is given, the result 
of the comparison being somewhat in favor of cahaigre. The follow¬ 
ing table gives the (*x)mi)osition of the ash of cahaigre root, and for 
comx)ariHon tlie composition of tlie ash of the sugar beet: 


Composition of ash of cahaifirc root and siujar beet. 


Silica. 

Potash. 

Soda.. 

Lime. 

Magnesia. 

Browii oxid of nianganoso .. 
Peroxid of iron an(V alumina 

Phosphoric acid. 

Sulphuric acid. 

Chloriu... 


j&xcese of oxygen duo to chlorin. 

Total. 

Percentage of pure ash in dry root. 

Forcontago of crude ash in dry roo<. 

Percentage of carhunic acid in crude asli 
Percentage of total nitrogen in dry root. 


Cahaigre. 

Sugar 

beet. 

Per cent. 

Per cent. 

3.89 

3.50 

28.74 

49.40 

2.47 

9.60 

. 8.16 

6.30 

16.93 

8.90 

0.98 


2, 45 

1.10 

18.19 

14. 30 

13.16 

4. 70 

0.43 

2. 60 

101.40 

100.40 

1.40 

0.57 

100.00 

99.83 

4.l8 

4.35 

4.79 

5.44 

5.20 

20.00 

1.93 

0.87 
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Roughly speaking; we are probably justified in assuming that for equal weights 
of crop the cost of replacing the mineral soil ingredients by the purchase of fertili¬ 
zers when necessary; will be about the same for both crops (cafiaigre and sugar 
beets); while as regards nitrogen, our determination shows that the cafiaigre draws 
nearly twice as heavily as the beet, so that a crop of 10 tons of fresh roots will take 
out of the soil nearly 100 lbs. of nitrogen x>er acre. In regular culture it should, 
therefore, x>robably be alternated with leguminous croi)8; that enrich the soil in 
nitrogen.’^ 

Corn as a silage crop, W. H. Jordan (Maine 8ta, lipt 1893, pp. 
57-03 ).—This article contains the results of a comparison of silage 
made from Southern corn and Maine field corn, previously i)nblished as 
Bulletin 11 of the station ( E. S. K., (>, p. 34), and a study of the ripen¬ 
ing of silage corn. On each of 10 twentieth-acre ])lats one fifth of the 
area of corn was cut at 5 dillerent dates. The following table gives 
the yield of green corn and of dry matter resulting from harvesting 
the crop at different stages of growth: 


Yield of green corn and drij mailer in an acre of corn at different stages of growth. 


DaU' of and condition of crop. 


August 35, cars ]>cginning to form- 

August 28, a f<iw roasting cars. 

Scyitcinbor 4, all roasting cars. 

Soptonihor 12, some ears glazing. 

September 21, all cars glazed. 

Total increase after August 15.. 


Days in 

Yield of 

Dry matter. 

Gain in 
weight 
in (‘lach 
period. 

Rate of 

jieriod of 
growth. 

green corn 
l>cr acre. 

In crop. 

Yield ]>er 
acre. 

gain 
per day. 


l*ounds. 

7Vr eni f. 

Pound a. 

Pounds. 

Pounds. 


2«, lf)G 

n. 71 

3, OO J. 0 



13 

2ti, 111 


oi 210. •) 

2,140.9 

305.0 

7 

31,000 

10. 5,^) 

(;, ono. 5 

849. 0 

321.3 

8 

28, 83:1 

23. 17 

0, 080. 0 

020.1 

77. r» 

! ? 

27. Ill 

25. 34 

S 7, (539.7 

358.1 

39.8 



i 

3, 974. 7 


. 


i 



The following table gives the amounts of the different nutrients con¬ 
tained in the corn crop at difierent dates: 


Yield per acre of different classes of nutrients of the corn plant at different stages of growth. 


Date of cutting. 

Asb. 

rroteiii. 

Fiber. 

Nitrogen- 

free 

extract. 

Sugars. 

Starch. 

Fat. 


Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

August 15, oarfl hegi lining to form' 

285. 9 

458.4 

812. 3 

1,428 

358. 5 


79.7 

August 28, a few roasting ears.... 

338. 7 

011.7 

1,214.0 

2,892 

1,064. 0 

1()8 

153.7 

September 4, all roasting ears. 

370,3 

689.0 

1,192.0 

3, 621 

1, 248. 0 

297 1 

181.8 

September 12, some ears glazing.. 

372. 4 

639.5 

1,291. 0 

4,177 

3,407.0 

357 j 

200.4 

September 21, all ears glazed. 

416.1 

649.8 

1,309.0 

4,457 

1,101.0 

1,083 

208.4 

Gain after August 15. 

130.2 

191.4 

490. 7 

3,029 

802.5 

1,08.3 

128.7 

Gain after August 28. 

77.4 

38.1 

95.0 

3,505 

97.0 

975 

54.7 


*The manner of drying the samjdo talicn from the lot cut at this yieriod may have caused a loss of 
sugar. 


‘‘Two facte are clearly shown: First, that the later growth of dry matter in the corn 
plant is made up chiefly of non-nitrogenous comx)ound8; and second, a large iiorcent- 
age of these compounds consisted of sugars and starch, substances that are the best 
of their class for the purxioses of animal nutrition. 

Variety tests of oats, H. J. Waters and R. J. Weld (Pennsylvania 
8ta. Rpt, 1893, pp. 116, 117 ).—Fifteen varieties were tested in 1893 on 
dujilicate twentieth-acre plats. Tabulated data give yields for each 
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year of all varieties tested. The average yields per acre for 1890,1891, 
1892, apd 1893 were as follows: 


Avei'age yield per am'e for 4 years of varieties of oats. 


Variety. 

Busliele. 

Variety. 

Bushels. 


4.*J. 62 


37.13 
36.89 
35.59 
34.27 
' 32.75 
32.52 
30.06 


42.62 



42. 25 


0 eriiiaii 

41.03 

11r« IflflTifl res... 

Scottint' Oliiftf_ 

40. 91 
39.13 

.1 n.iiiie ile.H 1<'lji.Tiilrea _ .. 

vv idc Awake.... 

Wliif.e Honanza__ 

W^hite Victoria;.... 

37.89 

Wliit.e TV"otu1i*i"__ _ _! 

Hagj?ett wiiite Seizure. 

:i7.14 



Influence of maturity upon the yield of dry matter in soiling 
rye, H. J. Waters [Pennsylvania Sta, Ept 1893, pp, 52-54), —This 
cxiieriineiit was (*.on(liu*te(l on plats each (J by 100 ft. On 3 plats rye 
was cut just before heading. May 19; on 3 plats it was harvested 
when three quarters headed, May 24; on the other plats the crop was 
cut when in blossom. May 31. Tlie rye cut before heading yielded 
1,024.94 lbs. of dry matter per acre; that three quarters headed 2,702.79 
lbs.; and that cut when in blossom 3,703.94 lbs. Assuming that the 
3 lots of rye were equally digestible, the calculated yield of digestible 
matter per acre was as follows: 


Yield of diycstihJe matter per acre in rye cut at different stages of growth. 


State of maturity. 

Dry 

matter. 

Ash. 

Protein. 

Fiber. 

Nitrojjoii- 
fre.e ex¬ 
tract. 

Fat. 

Before lioading. 

Three fourths headed. 

Ill blossom. 

Povnds. 
1,1H9. 3 

1,986. 5 
2, 780. 8 

Pounds. 
68. 58 1 
96.22 
133. 61 

Pounds. 
160.29 
212. 54 
248. 45 

Pounds. 
369.1 
696.0 ' 
1,161.0 

Pounds. 
555. 3 
937. 0 
1,180.3 

Pounds. 
36.05 
44.71 
57.43 


As much digestible dry matter was produced by 1 acre of rye cut 
when in bloom as by 2.34 acres cut 12 days previously and just before 
heading. 

Australian salt bush, M. B. Jaffa (California Sta. Bnl, 105^ pp. 
10-16).—The Australian salt bush [Atriplex semihaecata), grown at 
the Tulare Substation on some of the worst alkali spots on the grounds, 
yielded at the rate of about 5 tons of dry matter per acre. It is readily 
propagated by seed. Sheep and hogs eat the green plant readily, and 
horses and cattle soon get accustomed to it when mixed with other food 
at first. The following table gives the proximate composition of this plant: 


Composition of Australian salt hush. 



Fresh, j 

Air- 

dried. 

Water- 

free. 

' 

Per cent. 
78. 03 

Per cent. 
7.05 

Per cent. 

Albuminoids.. 

2.75 

11.64 

12.53 

itrogeu-free ex 1 ract... 

10.41 

44.05 

47.39 

Fat... 

0.48 

2.01 

2.16 


3.75 

15. 88 

17.08 

Ash. 

4. 58 

19. 37 

20. 84 



Total. 

100.00 

100.00 

100.00 
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The preceding analyses prove that this fodder is one of consider¬ 
able inerit.’^ 

The following table gives the composition of the ash: 


Composition of the ash of Australian salt hmh. 


Silica. 

Potash. 

Soda. 

Limo. 

Magnesia. 

Peroxid of iron. 

Alumina. 

Brown oxid of niangjimjse 

Phosphoric acid. 

Sniphuric acid.. 

Chlorin.. 


Per cent. 
10.24 
11.42 
35.39 
5.79 
3.23 
1.38 

1. 95 
0.22 

2. 80 
2.04 

21. 33 


105.35 

Excess of oxygen due to chlorin... 5. 35 


Total. 100. 00 

Per cent of ])ure ash in air-dried snhstance. 19. 37 


Although a ton of the air-dried plant contains nearly 14 lbs. of i>ot- 
asli and lbs, of phos)diode, acid, the fertilizing value of the ashes is 
more than balanced by the large amount of injurious alkali which it 
contains. A crop of 10,000 lbs. of dry salt bush removed 21.3 lbs. of 
potash, 5.1)3 lbs. of phosphoric acid, and 18.00 lbs. of nitrogen from the 
soil. By analyzing the alkali spots on whi(d) the ])lant was grown and 
the crop itself, it was found that a single crop of Australian salt bush 
removed 2.5 per cent of the total potassium sulphate in the soil, 2.1)9 
per cent of the sodium chlorid, and 2.21 ])er cent of the sodium carl)on- 
ate. Soils where the percentages of alkali are near the limit of toler¬ 
ance can no doubt be sensibly relieved by planting the salt bush and 
permanently removing each cutting from the land.” 

Fertilizer experiments with tobacco, W. Erear (Pennsylvania 
8ta, Itpt 1893, pp. 82-112). 

Synopsis .—This is a report of progress on an experiment conducted by the station in 
cooperation with the Lancaster County Tobacco Growers’ Society. Tabulated 
data give the yields of unfermentod tobacco; the results are discussed at length. 

General discussions on the tobacco crop, on the soil and climate of 
Lancaster County, and on the theory and practice of manuring the 
crop precede an account of the experiments conducted in 1893 at 2 
localities in Lancaster County. 

The questions investigated were: (1) Effects of phosphoric acid on 
limestone soils; (2) relative values of sulphate of potash and double 
carbonate of potash and magnesia; (3) cotton-seed meal, linseed meal, 
horn meal, and mixed cotton seed meal and nitrate of soda as sources 
of nitrogen in comj)lete fertilizers; (4) relative values of stable manure 
and chemical fertilizers; and (5) profit from the use of the above-men 
tioned fertilizers. 
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^‘As a basis of comparison it was determined that with a single exception all the 
artificial fertilizers should Jiave the following composition: 



Per cent. 

Pounds 
per aero. 

Nilrofit^n... 

4.75 

95 

155 

155 

l*liosi)lioric acid (available). 

7.75 

Potash (water soluble)... 

7.75 



This corresponded to the composition and quantity recommended for use in the 
case of one of the most pojuilar tobacco manures/^ 

This formula was of necessity not strictly followed in 1893. The fer¬ 
tilizers used cost at retnil prices $27.22 to $41.77 per acre. 

At Donegal the exj)erimeiit occupied 20 twentietli-acre plats and at 
Kocky Springs 10 twentieth-acre plats^ using duitlicate plats in both 
localities. 

At Donegal the soil was a limestone clay; the surface soil was G or 7 
in. dee]), and the subsoil a heavy yellovv clay. Drought obscured 
the results. However, i)hosphoric acid ap])eared to increase the yield 
of leaf and of wrapi)er leaf. Double carbonate of' ]>otash and magnesia 
gave a slightly larger yield than sul])hate of ])otash. The results from 
cotton-seed meal were regarded as slightly more favorable than those 
from linseed meal. Nitrate of soda (one half ai)plied interculturally) 
appeared to reduce the yield of wrap])ers. Ihirnyard manure showed 
no superiority over commercial fertilizers. 

At Eocky Springs the soil was thin and ^^gravelly,’’ belonging in tlie 
limestone class. Drought and hail vitiated the results. Here i)hos- 
phoric acid was without marked elfect. 

The yield and quality of the I'ermented tobacco and the results of the 
chemical studi(‘nS on the crops are to be i)ublished later. 

Experiments with wheat, H. J. Waters and E. J. Weld (Penn- 
sylvania Sta, Kpt, 112-115^ dgm. i).—These consisted of tests of 

varieties and of S(^ed selected by hand in comparison with that from 
the threshing machine. No marked differences in yield resulted from 
the 2 classes of seed. On du])licate twentieth-acre plats 26 varieties of 
wlieat were tested in 1892 and 33 varieties in 1893. Tabulated data 
give yields of every v ariety for each year tested. The average yields 
l)er acre for 1890, 1891, 1892, and 1893 were as follows: 

Average yields of difftreni varieties of wheat for 4 years. 


Variety. 

Bushels. 

Variety. 

Bushels. 

Reliable . 

32.33 

Extra Early Oabley. 

27.41 


30.97 

Diehl Mediterranean. 

27.25 

T>rr»ue<' 

30 97 


27.18 


30.84 

German Emperor. 

26. 98 


30.71 

Mealy. 

26.86 

Ti'ulesster _ 

30.52 

Niifger .. 

26.08 

Ontario Wonder _ 

29. 54 

Deitz. . 

25.98 

"^editerranesD -_ 

28.90 

McGhee White. 

26.47 

rheiss . 

28.35 

Tuscan Island. 

25.19 


28.23 

Velvet Chaff. 

24.67 

Tlomoorat 

28. 08 

Einley. 

24.39 

Ttnd - - - - 

27.78 

Improved Rice. 

23.18 

t’dHlATT ^TatIT 

27.56 

Miller Prolific. 

22.18 
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The culture of autumn catch crops, P. P. Deh^.rain {Ann. Agron.^ 

21 {1895)^ No. 1. pp. 5-16; abs. in Vompt Eend., 120 {1895)^ No. 2^ pp. 
59-64). —The author had previously shown' that oh soil kept entirely 
bare of vegetation the loss of nitrates through the drainage water was 
very considerable. In practice, however, after the removal of a grain 
crop, weeds and shelled grain germinate and afford some vegetation 
during the autumn. Hence lie compared the amounts of nitrates lost 
in the drainage water of land covered with grass and that on which a 
crop of clover was growing. With grass the loss per hectare during 
the autumn of 1893 was 13.78 kg., with clover 22.18 kg. This heavy 
loss with both kinds of vegetation was attrilnited to the dryness of the 
summer of 1893 and to the fact that when the autumn rains came the 
lilants were too feeble to approxiriate all of the nitrates at their dis¬ 
posal. In 1894 the drainage water from the gra^ss ])ots contained 9.76 
kg. of nitric nitrogen jier hectare, that from the clover pots 15.03 kg. 

The office of catch croiis is twofold, to take up nitrates during their 
growth and to supjily nitrogenous matter to the soil after being x>lowed 
under. Prom the x)receding figures grass was more active than clover 
in preventing the escape of the nitrates. However, clover when plowed 
under afforded 79.59 kg. of nitric nitrogen per hectare, wliile rye grass 
furnished only 55.15 kg., thus showing the superiority of clover as a 
crop for green manuring. 

An investigation by M. Brdal confirmed the above results. He found 
in 1 kg. of soil which received no green manure 141 mg. of nitric nitro¬ 
gen; in the same amount of soil in which rye grass had been turned 
under, 190.8 mg.; and in the same amount of soil in which alfalfa had 
been turned under, 289.4 mg. 

In 1894 vetch sown on stubble in August and plowed under late in 
October or November afforded 78 to 90 kg. of nitric nitrogen ])er hec¬ 
tare, which is estimated as eipial to 15,600 to 18,000 kg. of manure. 

It was found that the dry matter of the roots of wheat contained a 
larger percentage of nitric nitrogen than that of rye grass and much 
more than that of clover. 

The effect of chlorin compounds on yields of peas, grains, and 
potatoes, and on the starch content of potatoes, J. Schulte 
(Magdeb. Ztg.^ 1894., No. 244; abs. in Centbl. agr. Chem., 23 (1894)^ No. 
10^ pp. 706,707). —The following chemicals were applied to peas, rye, 
barley, and imtatoes: Calcium chlorid, magnesium chlorid, sodium 
chlorid, magnesium sulphate, and imtassium sulphate. None of these 
chemicals reduced the yield of grain nor the percentage of starch in 
the i)otato tubers. Indeed, the yield of potato starch on the plat to 
which magnesium chlorid was applied was somewhat larger than on 
the untreated plat. 

Fertilizer experiments on corn, oats, wheat, and grass, H. J. 

Waters and E. J. Weld {Pennsylvania Sta. Rpt. 1893, pp. 65-81 ).— 


»Ann Agron., 19 (1893), No. 7, pp. 305-338 (E. S. R., 5, p. 419), 
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This is a report on rotation experiments with corn, oats, wheat, and 
timothy and clover on 4 series of 3G eighth-acre plats, commenced in 
1881.^ All fertilizers were applied annually. Nitrogen was supplied at 
the rate of 24, 48, and 72 lbs. per acre in the form of dried blood, 
nitrate of soda, or sulphate of ammonia; also as barnyard manure, the 
amount of nitrogen in the latter not being determined, riiosphoric 
acid was supplied at the rate of 48 lbs. per acre in the form of dissolved 
bone-black. Potash was furnished at the rate of 100 lbs. per acre in 
muriate of potash. Gypsum, lime, ground limestone, and ground bone 
were also used in a few instances. 

Tabulated data give for each plat the yields of corn, stover, oats, 
oat straw, wheat, wheat straw, and hay for 1892 and 1893, and the aver¬ 
age yields of the 12 years during which the experiment has been in 
13rogTess. 

The following table gives the average increase in yield of the different 
crops during 12 years with complete fertilizers containing 24 lbs. per 
acre of nitrogen in different forms, and with complete fertilizers con¬ 
taining 24, 48, and 72 lbs. of nitrogen per acre: 


Average increase in yield for 12 years with different feriilizers. 


Fertilizer. 

Com. 

Wheat. 

Oats. 

Timothy 

and 

clover. 

Uriod blood nnd miiierala. 

Bushels. 

6.9:5 

Bushels. 
3.76 

Bu.^heU. 

6.21 

Pounds, 

80 

Nitrate of soda and Tninerals. 

10. r>;5 

4. 80 

6. 04 

47:4 

Sulphate of arnirionia and niinorals... 

13.28 

5. 90 

6. 54 

666 

24 li)s. of nitrogen and niinorals.. 

7.;55 ! 
8.7:5 

2. 49 

5. 51 

081 

545 

48 lbs. of nitrogen and njinenila. 

5. 03 

7.03 

72 11)S. of TiltrofTfin and niiiinrjilM. . 

12.17 1 

6.15 

6. 23 

508 

Barnyard inaniiro. 

8. 52 

3.17 

5.68 

305 



Notes on plants distributed by the station, E. J. Wickson {Cali’ 
fornia Sta. Bid. 106,pp, 8, figs, 2 ),—Brief descriptive notes on the most 
important plants distributoil are given. Polygonum sachaUnense ^‘is 
a coarse plant and is not advocated as a substitute for well-known forage 
plants where the latter are satistactory. For dry lands scant of useful 
growth the plant is commended for trial. It has a perennial root which 
withstands both drought and freezing of the ground.Australian salt 
bush {Atriplex semibacGcitu) made in Tulare County a wonderful growth 
on strongly alkaline soil. The flat pea { Lathyrus sylvestris)^ from reports 
received from growers, ai)[)ears to be much valued in some parts of 
California. The following forage plants have been found the most satis, 
factory for dry soil, but are not offered as substitutes for better plants 
on naturally moist land: Tall oat grass {Arrhenatherum avenaceum), 
SchradePs brome grass (Bromus unioloides), Hungarian brome grass 
(B, inermis), Japanese wheat grass (Agropyrum japonicuni)^ many-flow¬ 
ered millet grass {Milium multiflorum), hairy-flowered paspalum {Fas- 
palum dilatatum)j and Texas blue grass {Poa arachnifera), 

* See also Report of the Station for 1890, p. 121 (E. S. R., 3, p. 718). 
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The square-pod pea {Lotus tetragonolohus) is an annual leguminouB 
plant which at the station on 2 diftereut plats yielded at the rate of 24 
and 26 tons of green material per acre. Other plants for distribution 
are eTesuits’ tea {Fsoralea glandulosa)^ Persian table grapes, Italian 
wine grapes, olive cuttings or vscions, tree tomato of Jamaica {Solanum 
hetaeeu7n)j cafiaigre, rice, sugar cane, 2 varieties of beans, 1 of wheat, 
zigzag corn, and New England spina(*h (Tetragonla expwma). 

Cultural methods for improving the yield of barley, M. Hom.uung {Ztdohr. 

landw. Ver. Hesaeti, 1S94, No. 92^ pp. 424y 429). 

Beets running to seed, Rimpau landw. Prcfifte, 21 {1894)y No. 102,pp.984y 

985). —A (lisciiasioii of the influences which cjuise certain bionniMl plants to form 
seed stems during the first year of growth. 

Canaigre, B. M. Belong {California Slate lid. Jlort. Rpt. 1898 and 1894, pp. 420-425y 
pis. 3, figs. 2). —A general discussion of tlie culture of canaigre {Uumex ligmenosepa- 
lus), chiefly compiled from Arizona Station Bulletin 7 (E. S. K., 4, j). 804). Analyses 
of the root are given, and the plant and its roots and seeds are illustrated. 

List of forage and miscellaneous plants under trial, O. Lugger {Minnesota Sta. 
Ilpi. 1893, pp. 291-301). —The author has under trial in small ])lats 546 forage and mis¬ 
cellaneous plants as follows: Grasses, 437 species; legumes, 92 species; and miscel¬ 
laneous forage, textile, and oil-producing plants, 17 species. The object of the trials 
is to offer as many species as possible to the students for study and to ascertain what 
ones are adapted to tlie climate of the State. Nothing is given as to the relative 
value of the species tesL'd. 

Proximate analysis of upright brome grass (Bromus erectus), E. Kinch {Agl. 
Students’ Gaz., n. ser., 7 {1894), No. 2,p. 48). 

Sisal hemp in the Bahamas {Kew Misc. llul. 90, pp. 412-414). 

Fertilizer experiments on oats {Agl. Students' Gaz., n. ser., 7 {1894), No. 2, 
pp. 39-42). 

Variety tests of potatoes, II. J. Wateks and R. J. Weld {Pennsglvania Sta. PjA. 
1893, p. 117). —The yields and brief descriptive notes are given in the form of tables 
for 12 varieties tested on twentieth-acre X)lats. The most ]n’oductivo was Early 
Puritan, followed by Green Mountain and Empire State. 

Variety tests and experiments with green manures for potatoes, Crociie- 
TELLE {Ann. Agron., 21 {1895), No. 1, pp. 17-34). 

Increasing the harvest by selecting seed potatoes, A. Sempotowski {Deut. 
landw. Presse, 22 {1895), No. 3, p. 21). 

Storing and keeping potatoes, G. h'ARius {Ind. Lait., 15 {1895), No. 2, p. 12). 

The soja bean, its origin, properties, and acclimatization, E. Martin {Ucv. 
ScienUf., 3 {1895), ser. 4, No. 5, pp. 144-140). 

Soja beans, F. E. Emery {Southern Planter, 1895, Feb., pp. 50, 57). 

Sugar’ beets, H. Snyder {Minnesota Sta. Rpt. 1893, pp. 03-72). —A reprint from 
Bulletin 27 of the station (E. S. 11., 4, p. 723). 

The Lahaina sugar cane {Kew Misc. Bui. 96, pp. 418, 419). 

The Introduction of tobacco into France, E. Roze {Jour. Bot. France, 8 {1894), 
No. 21 and 22, pp. 375-380). —An historical sketch. 

Experiments with wheat, A. C. Magruder (O/cZa/mwa Sta. Bui. 12,pp. 4).—These 
consisted of tests of varieties, dates of sowing, and an experiment in manuring 
wheat. On the manured portion of the field the variety making the largest yield 
was Currell; on the nnmanurcd portion, Sibley Hybrid. Stable manure largely 
increased tbe yield. Wheat was sown at intervals of one week from September 7 to 
the following January. The largest yield resulted from the sowing made Septem¬ 
ber 21. 
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Chemical investigation of seed wheat and of the wheat plant, H. Snydku 
{Minnesota Sla. Ept. 1S93, pp. 147-160). —A reprint of Bulletin 29 of tlie station (K. 
S. R., 5, p. 867). 

Experiments with wheat, oats, barley, corn, and potatoes, A. Boss {Minnesota 
Sta. Ept. lS93j pp. 201-214). — A reprint from BiilJotin 31 of the station (E. S. R., 5, p. 
1073). 

Seed growing in Germany, E. Sausson {Gant. Chron., 17 (1395), scr. 3, p. 136).— 
An account of the seed industry at the town of Qnedlinhiir^. 

Making silage by the use of Blunt's press, MfjLLER {Ztsehr. landw. Fer. Bayern^ 
84 {1894)f (Nov., pp. 8G8-S72). 


HORTICULTURE. 

Classification of the sexual affinities of Prunus americana vars., 

C. W. Heideman (Expt. Sta. New Ulm, Minnesota., lipt. 1894, pp. 10, 
ph. 2 ).—This consists of a report of investigations upon the fertiliza¬ 
tion of jiluins, those used in the experiments being chiefly wild trees, 
although a few cultivated varieties were also employed. Numerous 
crosses wore made, and a careful anatomical and physiologi(;al study of 
the pistils and anthers was underiaken, to determine the forms best 
adapted for self and cross fertilization and to ascertain the reasons of 
self and cross sterility. The flowers were found to fall in 3 groups, 
each with 2 subdivisions: Dichogamous, comprising proterogynous and 
proterandrous; jlleterostyled, comprising long-styled and short-styled; 
and Bisexual, comprising gynodi(ecious and androimecious. The her¬ 
maphrodite form was found to be not common. The period of bloom 
usually lasts for 3 days to a week, although the actual time in the life 
of a blossom during which 1‘ertilization may be eifected was found 
rarely to exceed 2 hours, beginning from 2 to 24 hours after the blossom 
has fully expanded. 

The crosses between these various forms of flowers were found to 
vary greatly, in some cases not being possible. Reciprocal crosses were 
also found to vary in the intensity of fertilization. The term illegiti¬ 
mate is applied to such union of the reproductive elements as results in 
development of the ovary below the normal. Out of 49 possible combi¬ 
nations of pollination only 13 are considered legitimate, the others 
giving negative or but feeble results. Figures are given of the various 
forms of flowers and a diagram showing different ways in which fertili¬ 
zation can be accomplished. 

Strawberry culture, W, B. Alwood (Virginia Sta. Bid. 37, pp. 
13-19 ).—Descriptive and cultural notes and tabulated data on 39 varie¬ 
ties of strawberries grown on the station farm. The i)lants were 
mulched the pluvious fall with straw, which was not removed until the 
middle of April, thus sheltering the plants through the winter and until 
after the spring frosts. Uncovered i)lants bloomed in March and were 
killed by a severe freeze the latter part of the month. The rainfall was 
less than normal and the mean temperature of the spring was low, 
resulting in a reduced crop of berries, only about one third the average 
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yield being matured. Three tables are given, one showing the com¬ 
parative yield of the varieties as determined from (5 plants of each sort, 
another giving the dates of bloom n^nd fruit production and qujility, 
and the third giving data for the 10 most i)roducti ve varieties. Brandy¬ 
wine, Cyclone, Longfield, and Tennessee, comparatively new varieties, 
are considered among the best. A list of 134 varieties, tested up to 
date at the station, is given. 

The grafting of grapes, E. G. Lodeman {New York Cornell Sta, 
Bui. 77, pp. 459-176, figs. 16). 

Si/nojtsis .—Illiistratecl directions for tlio various methods of grafting grapes, with 
remarks on the physiology of graltiug. 

Introduction (pp. 459-4G4).—The structure of the grape stem is 
described and tigured and tlie physiology of the combination of the 
stock and scion is given. It is urged that the scion be dormant or at 
least less active than the stock. Crafting is recommended to be per¬ 
formed eitlier in the fall after the How of sap lias ceased, early in the 
spring before the flow has begun, or in late spring when the first activity 
of the sap has diminished. Early spring is considered as perhaps the 
most suitable time. 

Methods of grafting (pp. 404-475).—Directions are given for making 
cleft grafts, crown grafts by inlaying, cutting grafts, modified tongue 
grafts, side grafts on stocks, and on root cuttings. The directions are 
given in detail and the implements and processes are fully illustrated. 
Cleft grafts are mentioned as being made by either completely or only 
partially severing the stock. Crape grafting is believed to be followed 
by better results if the scions are inserted below the surface of the 
ground. Cleft grafting and side grafting are considered the most suit¬ 
able and satisfactory methods. Cuttings are best grafted by tongue 
graft. 

A concise summary is given embodying the important points made in 
the bulletin. 

Fruits, It. L. Watts {Tennessee tSta. BuL, vol. VII, No. 2, pp. 143-156). 

Synopsis.- -Cultural and varietal notes on grapes, strawberries, raspberries, black¬ 
berries, pears, apples, and peaches. 

Grapes (pp. 143-150).—Mnety varieties, comi)rising 301 vines, are 
being grown in the station vineyard, most of which fruited the past 
season. Brief descriptive notes are given on 31 varieties. The dis¬ 
eases, black rot and brown i-ot, attacking the vines and leaves, are 
briefly described, and directions for treatment by spraying with copper 
sulphate, Bordeaux mixture, or ammoniacal carbonate of copper are 
given; formulas for prex)aring these fungicides are included. The cul¬ 
ture given the vineyard is briefly mentioned. 

Strawberries (p. 150).—Brief notes on several varieties, the yield 
being greatly diminished by spring frost. Crescent, Haverland, Jessie, 
Windsor Chief, and Bubach were most productive. 



HORTICULTURE. 


725 


Raspberries (pp. 150,151).—Brief descriptive and comparative notes 
on the following varieties: Turner, Reliance, Golden Queen, Outhbert, 
and Shaffer Colossal. The black caps were injured by frost and bore 
very scantily. 

Blackberries (p. 151).—A list of 11 varieties, arranged in order of 
productiveness. Early Cluster and Kittatinny giving much the heaviest 
yields. 

Pears (p. 151).—Notes on the culture of the pear orchard belonging 
to the station, the varieties Bartlett, Kieffer, and Beurre Giffard being 
planted. 

Apples (pp. 152,153).—Notes on work being done in the i)reparation 
of a catalogue of Tennessee apples. The fruit and foliage are photo¬ 
graphed, and careful notes are made. In the case of promising seed¬ 
lings, grafts are made upon bearing stocks in the station orchard. 
Cooperative work on the apples of the State is being done by numerous 
correspondents. 

Peaches (pp. 153-155).—Notes on investigations in regard to peach 
growing in Tennessee, with brief recommendations for satisfactory cul¬ 
ture. Information from i)each growers of tlje State is requested in 
regard to various seedlings, soils, <liseases, and culture. 

A list of the donations to the horticultural division of the station in 
1894 is appended. 

Report of the horticulturist, W. M. Munson [Maine Sta. Rpt 1893j 
pp. 101-144, figs. 2). 

Synopsis .—Tliis contains reports on the work of the year, comprising notes on cah- 
hages, cauliflowers, tomatoes, eggj)lant8, spraying experiments, and a catalogue 
of Maine fruits. 

Cabbages (pp. 101-105).—Experiments were made to determine the 
influence of transplanting young plants, the effect of trimming at the 
time of setting in the field, and the result of holding plants in check. 
Plants twice handled in pots gave results slightly superior to tliose 
obtained from like jflants handled the same number of times in boxes. 
In no case did the plants from boxes produce heads equal to the best of 
those from pots. The results obtained by reducing the amount of 
foliage at the time of setting in the field were almost negative. The 
results of 2 seasons’ experiments indicated that little advantage is to 
be derived from the practice. Iloldiiig plants in check on account of 
severe weather by closely heading them back was found to render them 
earlier and slightly larger than others left untreated as checks. It 
is advised to prune the foliage of the plants likely to become drawn 
and crowded before planting out. The data for the experiments are 
tabulated. 

Cauliflowers (pp. 105-111).—Chiefly a reprint of Bulletin 10 of the 
station (E. S. R., 0, p. 51). In addition arc given tabulated data for the 
handling of cauliflowers in pots vs. boxes, the effect of trimming cauli¬ 
flowers at the time of planting, and a comparison of 30 varieties of 
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cauliflowers. An increased percentage of marketable heads, amount¬ 
ing in some varieties to 20 per cent, was the result of handling the 
young plants in pots. Jn the experiment of trimming plants the per 
cent of heads formed was greater for plants not trimmed, though there 
was no difference in earliness or size of the heads. Early varieties 
produced more marketable heads than did the late, and where the heads 
l)roduced were very large the ])ercentage of plants heading was corre¬ 
spondingly small. 

TomatoeH (pp. 112-118).—Chiefly a reprint of Bulletin 9 of the station 
(E. S. H., 0, p. 51), with the addition of tabulated data on the effect of 
early setting, value of i)ot culture, individual variation, ,aud a comi)ari- 
son of* first and second generations of crosses. Early setting is recom¬ 
mended, though the advantage gained in earliness and i)roductiveness 
of fruit was but slight. Plants handled 3 times in pots showed a 
marked increase in productiveness over those transplanted a like num¬ 
ber of times in boxes. The individual variation within varieties was 
found to be often so much as to obscure the effects of different methods 
of culture. A cross between the Ignotum and Peach varieties showed 
a marked falling off* in the second generation over the advantage indi¬ 
cated by tlie first, although this may have been due to greater care 
given the first generation. 

Eggplants (pp. 118-121).—Notes and tabulated data on early vs. late 
setting, deep vs. shallow cultivation, frequent cultivation, and the effects 
of root pruning. Early setting, when the plants escaped injury by 
frost, gave a large advance in the percentage of i)lant8 bearing market¬ 
able fruits, in the case of the Black Pekin variety amounting to 35 per 
cent. Deep cultivation with a liorse hoe gave much better results 
than shallow hand work. Exx)eriments with fre({uent cultivation were 
obscured by the fiiilure of the varieties emifloyed. Root x^runing gave 
contradictory results. 

Fotatoes (px). 121-124).—A reprint of Bulletin 12 of the station 
(E. S. R., 6, p. 632). 

Spraying experiments (x)x>. 124-128).—A rei)rint of Bulletin 8 of the 
station (E. S. R., 5, x>. 1077). In addition is given a table showing the 
details of an exx)ei iment in sx)raying to x>revent ax)X)le scab, merely the 
results of which are given in the bulletin. 

Catalogue of Marne fruits (xq). 129-144).—Tabulated data for 110 
varieties of apx)les, 9 of crab ax)X)le8,14 of blackberries, 2 of dewberries, 
20 of cherries, 10 of currants, 5 of gooseberries, 14 of grax)es, 3 of 
quinces, 35 of pears, 29 of i)lums, 17 of raspberries, and 25 of straw¬ 
berries. In addition, lists are given of the varieties believed to be 
profitable for the northern and southern counties of the State, and 
apples for home use and for market, with several varieties found 
unsatisfactory in the northern counties. 

Small fruits in 1893, G. O. Butz (Pennsylvania Sta. Ept. 1893^ pp. 
118-126 ).—Cultural and descrix)tive notes and tabulated data for 34 
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varieties of strawberries, 20 of raspberries, 10 of blackberries, 9 of cur¬ 
rants, and 6 of gooseberries. Greenville and Shuster Gem gave the 
heaviest yield of 8trawl)orrie8, and the total yield from mats was 10 
per cent better than that from hills. Of raspberries Caroline, Brinkle 
Orange, Marlboro, Cuthbert, Itancocas, Shaffer Colossal, Soiihegan, 
Mammoth Cluster, and Ohio are recommended as the best of the dif¬ 
ferent colors they re[)resent. Early Harvest, Eldorado, Jewett, and 
Snyder proved tlu^. best blackberries; and the Cherry, Il(‘d Dutch, and 
White Grape were the most productive currants. The Smith goose¬ 
berry yielded tlie most fruit, followed closely by the Iloughton. 

Manuring of fruit trees, Likrke {Mitt, dent, landw, Gcfi,, J893-\94j 
No, I(i7-171; abs, in Centbl, agr, Chcm,^ 23 {1894),, No, 10^ pp, 702^ 

703), —Notes on fertilizer experiments begun in 1891 under the direc¬ 
tion of the Dresden Agricultural Exi)eiiment Station, in orchards on 
the manor of Rottwerndorf. Twenty tliree plats were em])loyed, Indng 
treated with various animal manures and dilferent combinations and 
quantities of chemical fertilizers. At this time the nitrogen and pot¬ 
ash fertilizers seem to be x>roduciiig too vigorous a growth of foliage and 
shoots, to the detriment of the fruit, but the results are not yet estab¬ 
lished or (ionclusive, and the experirnente are to be further pursued. 

On the manuring of fruit and garden crops and the relation of 
live stock to fei'tility, J. W. Fields [INjinsylvania Sta, Rpt, 1893,, 
pp,(il-()5), —A general, popular ])aper on intelligent horticultural fertil¬ 
izing. Tables are given showing the fertilizing content of the more 
common or(*hard and small fruits and gardem vegetables. In growing 
those crops the return of nitrogen to the soil is urged to be as essential 
as the return of ])otash and phosphoric acid, an amount approximating 
that remov(‘d, depending on the nature of the soil audits natural fertil¬ 
ity, being returned. A formula is given for a general fertilizer. Tlie 
value of manure from farm animals in returning to the soil the fertil¬ 
izing constituents taken from it by the crops is brietly mentioned, and 
a table is given showing the number of pounds of fertilizing ingredi¬ 
ents in a ton of various farm products, and some commercial feeding 
stuffs with their fertilizing value per ton. 

Tests of vegetables in 1393, (I. C. Dutts and G. Baldwin {renmiflvania 
Sta. Rpt. .7cS93, 2U'>- 1^^0-143). Descriptive notes and tabulated data on 6 varieties of 
bush Lima beans, 6 of bush beans, 6 of x><>le beans, 0 of beets, 1 of C(^1erv, 7 of early 
cabbage, 4 of late cabbage, 11 of corn, 9 of cncuinbers, 11 of lettuce, 7 of onions, lb of 
peas, 10 of squash, and 25 of toinatoos. A list of donations to the liortifultnral divi¬ 
sion of the station during 1893 is a|)X)ended. 

Glasshouses, their construction and heating, li. W. Gin buns (Amer. Florist, 10 
(lS95)j No. S50* pp. S77,S78). —Detailed architectural directions lor bnilding plant 
houses. 

Horse-radish, G. M. S'IKATI'on {Amer. Gard,, 1.0 {1899), No. 32, p. 54 ),— Detailed 
cultural notes. 

The cultivation of the melon, VV. Palmku (,Jour. Hort., 1895, No.2419,irp. 118,119, 
fig.l ).—A popular article on growing melons in hothouses in England, giving full 
directions for i)roducing prize fruit. The illustration is from a x>hotograx)h of a 
plant of the Triumph variety, loaded down with fruit, and supported on wires. 
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Edible and poieonous mushrooms, C. Cooke (London: 2894, pp, ItB, 28) -~ 

Reviewed in Bei\ Scientif., 10 (1895), No. S, p. 84. 

Edible fungi in Surrey, C. A. I^riggs (Sci. Gos., n. ser., 1 (1895), No. 22, pp. 251, 
252). —The uiithor mentions the following s])ecie8 as edible: Agaricus campestris, A. 
arvemia, A. gambosus, A. rubeacens, A. vaginatus, A.prunulus orcella, A. pei'sonatus, A. 
nndus, Boletus lutens, Lycoperdon plmnheum, L. boviaia, Morvhella esculenia, Sparassis 
crispa, and Fuiulina hepatica, all of which he says are easily recognized and very 
palatable. 

Rhubarb (Ajner. Gard., 16 (1895), No. 32, p. 46, fig.l). —Brief notes on i)lanting, 
fertilizing, and marketing. 

Sago cultivation in Borneo (Kew Misc. But. 96, pp. 414-417). 

The apricot, B. M. Belong (California Stale Bd. Hort. lipt. 1898 and 1894, pp. 
29-55, figs. 12). —An elaborate i)aper treating of the origin of the apricot, its propa¬ 
gation, soil, planting, pruning, thinning, fruit ])ieking, grading, cutting for drying, 
sulphuring, drying, sweating, ])aeking the dried fruit, and illustrated, descrij)tive, 
and comparative notes on 35 varieties. Notes from various growers in tlie State bear¬ 
ing on different points are included. California is believed to be peculiarly adiipted 
to the apricot. Special stress is laid on tbe preparation of the dried fruit. Illustra¬ 
tions are given of apricot trees and orchards, showing the manner of growth and the 
effect of proper jiruning. 

The cherry, B. M. Belong (California Slate Bd. TJort. Bpt. 1893 and 1894, pp. 
55-63, pis. 19, figs. 2). —Notes on the growing of clnu ries in California, with remarks 
on the soil, propagation, planting, pruning, cultivation, picking and ]>acking, dis¬ 
eases and ])est8, and illustrations of 26 leading varieties, many of which are figured 
for the first time. Tbe pits of 31 varieties are figured to show tbo different typos of 
form for classilication imrposes. The rich valley lauds of the State are the ])rincipal 
cherry producing sections, and a number of valuable varieties have been origijiated 
in California. Notes from several cherry growers of the State are incori)orated. 

Fig culture and fig packing, D. Sherman (California State Bd. Ilori. Rpt. 1893 
and 1894, pp. 234-286). —Notes.on the cultivation, gathering, processing, and packing 
of figs, the different steps of the preparation for market being given in detail. 

Curing the white Adriatic fig, (B A. Raymond (California State Bd. Hort. Bpt. 
1893 and 1894, pp. 270-272). —A detailed account of the method of curing this vari¬ 
ety of fig employed by the author. 

The pomelo, B. M. Belong (California State Bd. Hort. Bpt. 1893 and 1894, pp. 
63-65). —Brief descriptive remarks on Citrus pomelanus and its value as a medicinal 
fruit. Several newspaper articles are included. The cultivation of the pomelo in 
California is urged. 

Prune culture from a commercial standpoint, J. E. Gordon (California State 
Bd. Hort. Bpt. 1893 and 1894, pp. 204-213). —A general X){xper on the growing of 
])rnne8, embodying earnest recommendations as to the host methods of enltivating, 
picking, drying, and marketing. 

The mulberry, G. Abbey (Jour. Hort., 1895, No. 2419, pp. 112,113). — A popular 
l)aper on the cultivation and uses of the tree, leaves, aud fruit, including an historical 
sketch. 

The buffalo berry, B. C. Corbett (Anier. Card., 16 (1895), No. 32, p. 45, figs. 2). — 
An illustrated article pointing out the distinction between the staminato and pistil¬ 
late forms of Shepherdia argentea. 'I'lie paper was read at the last meeting of the 
Association of American Agricultural Colleges and Experiment Stations. 

Dewberries are worth cultivating, I. N. Stone (Amer. Gard., 16 (1895), No. 32, 
p. 45). —Brief notes on the growing of dewberries, the variety Bartel being preferred 
to ljucrotia, as it is more prolific and nearly thornless. 

Rubus australis, W. J. Bean (The Garden, 47 (1895), No. 1212, p. 100, fig. 1). — 
Descriptive notes on this New Zealand hramble, which is advised as an addition to 
cool conservatoriei. 
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Cross fertilization of grapes, S. B. Green {Minnesota Sta. Upt. ISdS^pp, ^29-^31, 
fig. 1). —A reprint from Bulletin 32 of the station (E. S. R. 6, p. 46). 

Pot grapevines vs. planted canes, G. Wythes {Gard. Chron.j 17 {1895)j ser. S, 

p. 176). 

The importance of hybrids in replanting vineyards, A. Millardkt {Compt. 
Rend., 119 {1894), No. 26, pp. 1176-1180). 

Three years’ observations on the action of plaster in viticulture, G. Battan- 

CiiON {Prog. Agr. et Vit.; VEngrais, 10 {1895), No. 5,pp. 114, 115). 

Fruits and soils of the arid region, E. W. Hilgard {California State Bd. HorL 
Upt. 1893 and 1894, pp. S0S-S12). —A paper embodying the results of over a thousand 
analyses of soils from arid regions. Compared with analyses of humid soils, the arid 
lauds possess about 3 times as much potash and 12 to 14 times as much lime, while 
there is no material difference in phosphoric acid. Analyses of fruits indicate that 
those grown in arid regions were of bettor quality, particularly possessing more 
sugar. Attention is drawn to the fact that the earliest civilization originated in 
localities with but scanty rainfall, such as Egypt and India. Some of the analyses 
of soils of the United States are tabulated. 

Fruits, notes on varieties, S. B. Green {Minnesota Sta. lipt. 1893, pp. 239-247). — 
A reprint from Bulletin 32 of the station (E. S. R. 6, p. 55). 

Fruit forcing. (Jour. Hort., 1895, No. 2419, pp. 124,125). —Brief directions for forc¬ 
ing pineapples, figs, cherries, strawberries, cucumbers, and melons in hothouses. 

Thinning fruit {California State Bd. Hort. lipt. 1893 and 1894, pp. 341-343 ).— A 
general discussion of the subject and the extent to which it should bo pursued in 
different kinds of fruits. 

Orchard fertilization, A. S. Chapman {California State Bd. Hort. Bpt. 1893 and 
1894, pp. SIS, 314). —Notes on experiments in using different fertilizers on a sandy 
soil for the raising of citrus fruits and grapes. Potash fertilizers gave the best results. 

Irrigation for the development of fruit, H. A. Brainard {California State Bd. 
Hort. Bpt. 7893 and 1894, pp. 216-220). —A discussion of the value of irrigation in fruit 
raising, and recommendations for its adoption and extension. 

Fruit growing in the Santa Maria Valley, O. W. Maulsry (California State Bd. 
Hort. Bpt. 1893 and 1894, pp. 221-223). —A general discussion of the subject, with a 
consideration of the soil and climate. Apricots, prunes, English walnuts, peaches, 
almonds, and cherries are grown in the order given. 

Notes on fruit growing at Mildura, A. II. Benson (Agl. Gaz. N. S. W., 5 (1894), No. 
11,pp. 765-77^).—General notes on the growing of citrus and other fruits in this j^art 
of Australia, with remarks on the varieties found best, and on the climate, soil, irri¬ 
gation, cultivation, and drying ot the crops. 

Suggestions on horticultural quarantine, A. Craw {California State Bd. Hort. 
Bpt. 1893 and 1894, pp. 290-294). —General remarks on the subject, laws bearing on it, 
and its enforcement. 

California almonds {California State Bd. Hort. Bpt. 1893 and 1894, pp. 417-419, 
pis. 4, fig. 1). —Descriptive notes on 13 varieties of almonds which are divided into 
4 grades, hard shell, soft shell, extra soft shell, and paper shell. A table is given 
showing the weight of the kernel and shell in a pound of almonds of 12 different 
varieties, and the relative value of leading California varieties compared with others. 

The pistachio (Pistacia vera), G. HKUZj(i {Jour. Agr. Brat., 59 (1895), No. 4, pp. 
143,144). 

Pecan culture in the arid regions, F. A. Swinden {Irrigation Age, 8 {1895), No. 
2, pp. 54,55, figs!5), 

Some desirable ornamental trees, shrubs, and plants for planting in Ontario, 
W. E. Saunders {Ontario Fruit Growers^ Assn. Bpt. 1893, pp. 90-97). —General remarks 
on these subjects, with comparative cultural notes on several species of pine, 
spruces, retinosporas, maples, horse-chestnuts, alders, birches, yellow wood, walnuts, 
maidenhair tree, oak, false indigo, flowering almond, Siberian pea, dogwoods, mock 
orange, spiraeas, and other trees and shrubs. 
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FORESTRY. 

Five years* experience in planting forest trees, W. A. Buck- 

HOUT {Penmylvania Sta, 1893^ pp, 153-155), — Experiments have 
been in progress to test tree and seed planting at tlie college grounds 
and on a small area of wild land. The details of x)reparation and plant¬ 
ing were given in the rei>ort of the station for 1888 (E. S. Bui. 2, 
pt. 2, j). 136). The results have not been wholly satisfactory. The 
mountain plat jiroved not well adapted tn the purpose, as the under- 
shrubs crowded out that which was planted. The chestnut trees failed 
entirely in the mountain plat and grew very poorly at the college. A 
reason for this is that the ground was too loose and permitted the deep 
ta|)root to dry out before the lateral roots were develoi)ed. The white 
pine trees at the college made the best growth, averaging 4 to 5 ft. in 
height. The mountain planting of the same kind of trees gave smaller, 
weak trees, which are not well established. Tlie principal injury to 
these trees was done by the june weevil (Pissodes strain) and the woolly 
pin(‘ louse {Schizoneurn pinicola). 

The author coiududes that considering the time, expense, and risk 
involved, artificial forest i)lanting (*an not be recommended, at least in 
the way pursued in the experiment, and that natural methods of refor- 
CvSting, supplemented by some seed sowing, thinning, and planting, will 
suffice for the present and the near future. 

Experience with evergreens in Pennsylvania, G. C. Uutz (rcnnsjflvania Sta. Ppt. 
1S9S, pp. 142-H9, pi. 1). —A reprint from nulletiii 23 of the station (E. S. R., 5, p. 54). 

The long leaf pine and its struggle for existence, W. W. Ashe {Jour. Elisha 
Mitchell Sci. Soc., 11 (1S94), No. i, jjj). 1-10). 

The planting of beech trees, P. Haugukl (Eer. Hort., 60 {1804)y No. ^4, pp. 584^ 
685). —General notes on this point. 

The black walnut in the West, C. A. Keki-'er ( Garden and Forest, S {1896), p. 12), 

The green ash in the West, C. A. Keffek {Garden and Forest, 8 (1896), p. 32). 

The white elm in the West, C. A. IvEKio-at {Garden and Forest, 8 {1896), p. 63). — 
Tliis tree is reconiniended as a forest tree for the West on account of its resistant 
powers and rapid growth. 

The New South Wales blue gum, J. H. Maiden (Agl. Gaz. N. S. IV., 6 {1894), 
No. 11, pp. 743-747, pi. 1). —Illustrated and descriptive and economic notes on Euca¬ 
lyptus saligna. 

N<^es on the tree flora of Chiricaliua Mountains, I, J. W. 'JPumey {Garden and 
Forest, 8 {1895), pp, 12, 13). —An account of a botanical excursion through northern 
Mexico and southern Arizona. 

A descriptive list of the trees of Java, S. H. Kookdeks {Mededcclinyen ^SLands 
Plantentuin, 1894, No. 12, pp. 176). 

Water and forestry and agricultural production, L. Gkandeau {Jour. Ayr. 
Prat., 59 {1895), No. 2, pp. 60-52). —A brief resumd of the work of Henry Sohiiblor, 
Sell losing, and Wollny. 

Forest conservation, A. Kinney (California State ltd. Hort. llpt. 1893 and 1894, 
pp. 326-328). —A general popular article urging the importance of the preservation 
of forests from destruction and their influence on rainfall. Federal control of forest 
lauds is advocated. 
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Ringbarking in western New South Wales, T. Kidston {AgL Gaz. N. 8. W.^ S 
(1S94)1 No. llfPP> 76:^-764).—Noim on removinj? forcHts hy tlio employment of this 
method of deadening the trees. The author does not helieve that tin* destmction of 
.forests lessens rainfall. 

Forest fires, W A. Huckiiout (Pennsylvania 8ta. Rpt. 1893, pp. 155-159, fig. 1 ).— A 
reprint from Bnllotin 2.‘] of the sfcation (K. S. R., 5, p. 54). 

Forest fires in North America, B. E. Fkunow (Zlschr. Forst. und ^Tagdw., 17 (1895), 
No. lyPp.Sl-35). 

‘ Forest fires, causes and preventions (Forest T^eavcs, 5 (1895), No. 1, p. 15).—An 
abstract from the Boston Commercial Bulletin, giving statistics on the snbjccts, 
number of fires, acr(‘.s luirned, loss, etc. 

Fire and flood, J. T. Kotiiiuxuc (Forest Leaves, 5 (1895), No. 1, pp. 8, 9, 2>ls. 3).— 
An article dealing with tlie destruction of fore.sts in Pennsylvania and discussing 
tlie injury to the soil and property. The plates are from photographs, sliowing the 
trjicks of forest fires and freshets. 

Forest destruction by means of Gryllus campestris and Tettix subulata, 

Ar/i'UM (Ztschr. Forst. und Jagdw., 17 (1895), No. 1, pp. 13-17). 

Thirteenth Annual Meeting of the American Forestry Association, B. E. 
Feunow (Forest Leaves, 5 (1895) No. 1, pp. 10, 11). — A general acconnt of the pro¬ 
ceedings of the meeting, with the r(*8olntions ado])ted favoring forest legislation. 

California Forestry Experiment Stations, II, C. H. Shinn (Garden and Forest, 8 
(1895), pp. (12, 63). —A description of tin*. Santa Monica forestry station. 

Forestry in Natal ( Kew Misc. But. 97, pp. 1-5). 


SEEDS—WEEDS. 

Seed testing, its uses and methods, G. M( (.artiiy [North Car¬ 
olina Sta. HuL lOS, pp. 317-415., fi(f8. 44 ).—The author has brought 
together from various sources a fund of information relating to the 
subjecit of seed testing. The necessity and uses of seed testing are 
pointed out and a brief review of wliat has been done in the United 
States is given, together with a stiitemeiit of the seed control system 
of Europe and the methods by wliieli it is conducted. Numerous tables 
are given showing the viability, genuineness, and value of different 
kinds of seed. A ebapter on the physiology of the seed gives briefly 
the structure, germination, comjmsition, effect of temperntnre, light, 
electricity, and chemicals on germination, specific gravity and volume 
weight of seed, and the life period of the embryo. In the chapter on 
practical seed testing are given compiled tables showing the viability, 
purity, and germination of a large list of forage plants, field and gar¬ 
den crops, and flower seed; the impurities and adulterations of seed 
and the limits of error in testing, and descriptions of aijparatns and 
methods emfiloyed in seed testing. The author has drawn on the vari¬ 
ous station publications of this country as well as the leading seed 
control stations of Europe for the facts set forth in this bnllotin. 

Now IVCexico weeds, I, E. O. Wooton [New Mexico (Sta. Bui. 13j 
pp. 36., figs. 15 ).—This bulletin is the first of a series to be devoted to 
the subject of the weeds of New Mexico, and gives some general infor¬ 
mation on weed dissemination and repression. The list enumerated 
embraces 18 si)ccies, as follows, the most of which are figured: Nigger 
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weed {Sphwraloea angusiifolia), Sida hederacea^ Gaura parviflora, blue 
weed [Helimithus ciliaris)^ sunflower {H, annuus), cocklebur {Xanthium 
canadense), spiny aster {Aster spinosus), Franseria hooTceriana^ Aster 
canescens, morning glory {Ipomcea mexicana and J. purpurea)^ borse net¬ 
tle {Solanwn elceagnifoUum)^ common pigweed or rough amaranth {Ama- 
rantus retroflexus), rough amaranth {A. chlorostaehys), low amaranth 
{A. hlitoides), lamb’s quarter or goosefoot {Ghenopodium alburn)^ sand 
bur or bur grass {Genchrus iribnloides)^ Ghloris alha^ and loco weed 
(Astragalus mollissimus). 

Western plantain, F. L. Harvey (Maine Sta. Rpt. 189S, pp. 157, 158, fig. 1). —A 
description and illnstrations of Plantago patagonica arisiaia are given, with a report 
of its appearance in an oat held during the j^oar. The author calls attention to this 
weed being an annual, and suggests its easy eradicjition by preventing its setting 
seed. 

The Russian thistle, Ij. II. Dewey ( U. S. Dept. Agr., Division of Botany Circular 
S, pp. 8, figs S). —Popular information is given on the nature, distribution, and reme¬ 
dies for this weed. It is now known to bo present in 18 States, and also in 3 of the 
Canadian provinces. 

The sachalin knot weed, L. II. Pammkl (Garden and Forest, 8 (1895), p. 67 ).— 
The author refers to 12 years’ experience with this plant, and says it spreads very 
rapidly by means of its rhizomes, and land set in it may have to be given up to it as 
in the case of the Johnson grass in the South. 
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Some grape troubles of western New York, E. G. Lobeman 
(New Yoric Gornell Sta. Bui. 76, pp. 413-454, figs. 6). 

Synopsis.—The author describes and oilers suggestions for the repression of shell¬ 
ing or rattling (a disease of rather uncertain origin), powdery mildew, anthrac- 
nose, black rot, brown rot or gray rot, and ri}»e rot. Brief notes on spraying 
apparatus and formulas for 3 of the best fungicides are given. 

Shelling or rattling (pii. 413-440).—This disease, which although not 
new was more or less troublesome throughout tlie grape-growing por¬ 
tions of the State, is characterized by the author as follows: 

The shelling of grapes takes jdace in the following manner. As the season of 
ripening approaches, certain berries of the .affected clusters fall to the ground on 
account of the inability of the main hbors and other connecting tissue of the fruit- 
stems to sustain their weight. . . . The end of the stem is even, as if cut with’ a 
knife. 

The portions of the cluster first affected are, so far as my observations go, inva¬ 
riably either the lower extremity of the cluster as it hangs from the cane, or in the 
c.a8e of heavily shouldered clusters, the outer extremity of the stem forming the 
shoulder. The shelling may begin at both points at about the same time, but it 
generally makes its appearance first at the lower end of the bunch. Sometimes only 
one or two berries may fall, but in other cases the drying and shriveling of the stem 
gradually extends upward, the affected portion being plainly marked by the absence 
of the berries. It often occurs that not a berry remains hanging upon the bunch. 
In such cases the ground below the bearing portions of the vine is literally covered 
with the fallen fruit. . . . 
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“Some cluHtefs upon a vino seem to be more free from shelling than others upon 
tlio same plant. This seems to bo due in many cases to its location upon the cane, 
but tliere are so many exceptions that no definite rule can bo laid down. In general, 
however, it may bo said that of the clusters found upon a certain cane the one which 
is situated farthest from the main stem of the plant is most seriously affected. . . , 

“Another peculiarity which may sometimes be seen, althougli cases of it are very 
rare, is the shelling of berries upon only one ])ortioTi of the vine, as, for instance, 
those borne upon the canes which spring from an arm, the difficulty thus affecting 
only one half of the plant. . . 

“It very commonly occurs that jilants in certain j)ortiou8 of a vineyard shell, while 
the large majority of them do not. The line is sometimes so sharply drawn that the 
affected plant may be entirely surrounded by health}^ vines; and it is not uncommon 
to find a healthy vine in the midst of those which shell. Occasionally the plants in 
a roAV are quite different as regards the amount of fruit which is lost, some retaining 
all, wliile others lose fully 75 per cent. Such viiuiyards, however, do not represent 
the large majority. In these, the shelling is more or less uniform thronghoiit the 
vineyard, and only in (‘xceptioiial cases does the loss reach 50 ])er cent of the crop. 
The total loss will probably not exceed 5 ]»er cent of tlie entire yield tins year. 

“The taste of shelled grapes dilfcus <leci(hally from that of those remaining upon 
the upper portion of aflecbal clusbus, ami still more from that of berries which are 
borne upon vines ill which no shelling takiis jdace. This difference is very notice¬ 
able in Concords. Grapes of this variety, when grown under favorable conditions, 
are sweet and very agreeable to the taste, on account of a flavor which is peculiar 
to the variety. Shelled grapes are extrenudy insipid, and are unpalatable, not only 
from a want of taste but also from a certain disagreeable flavor which, though sel¬ 
dom strong, is still perceptible. Berries which remain upon shelly vines lack flavor, 
but otherwise they do not appear to possess any ])arti cuhirly disagreeable qualities.” 

Vines which have shelly grnpes are said to be nearly always affected 
by diseased foliage. This condition nsnally appearing in July or 
August, cauvses the death of the leaf tissues. The leaves on the extrem¬ 
ities of the shoots show a yellow (H)loration more or less following their 
periphery. Soon the yellow'portion turns brown, causing the leaf to 
curl. In severe cases the brown foliage becomes conspicuous. The 
shelling is not always accomi)anied by a decided discoloration, but the 
two are usually associated. A dark discoloration is often found between 
the principal veins and is attributed to the same cause as that causing 
tlie death of the edges. In some of its aspects this disease resembles 
apoplexy and rougeot, common in. parts of Europe, but the author 
doubts their identity. In 1890 I). G. Fairchild, of the Division of 
Vegetable Pathology of this Department, investigated and reported 
on* a disease of grapes probably the same as here described. 

The ascribed causes of the shelling are grouped by the author under 
4 heads—(1) injuries due to para.sites, (2) improper conditions of the vine, 
(3) conditions of the soil, and (4) conditions of the atmosphere. In con¬ 
sidering the various causes the author thinks that insects do not cause 
the disease, but that fungi may aggravate it, and that the dying of the 
leaves is a manifestation of the disease. The conditions of the vine, 
causing the stems to shrivel and the fruit to ripen prematurely probably 
cause this trouble. Premature ripening of the wood and overbearing 


Jour. My col., vol. G, p. 96 (E. S. R., 2, p. 455). 
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weaken the vine and may to some extent cause shelling. Too ranch 
wood, due to improper proportion of the elements required for the plant, 
especially a superabundance of nitrogen, seems to increase the amount 
of shelling. The kind of soil, not considering the food supply it con¬ 
tains, appears to have no effect, but too much cultivation, by liberating 
the nitrogenous compounds, aggravates the trouble. Plxeessive drought 
and rains influence the amount of disease to some extent. A weak root 
system has the same effect as overbearing. The disease has been 
checked by applications of barnyard manure. A lack of phosphoric 
acid has no ett'ect. In most cases the iflants seem to be suffering from 
a lack of potash, and a[>pIications of that fertilizer have been followed 
by a decrease or disappearance of the disease. Exce>S8ive heat and 
warm winds, by inducing rapid growth, increase shelling, while cool 
winds or weather checks it. From reports received from quite a num¬ 
ber of vineyardists the application of imtash to the vines cliecked 
shelling, and based on only one year’s experience this treatment is 
recommended. 

Powdery mildeic (p. 441).—This di.sease i)revailed to a considerable 
extent during 1894 in the Ohaiitaiiqua vineyards. The application of 
Bordeaux mixture or ammoniacal copper carbonate is recommended as 
a treatment, 

Anthracnose (pp. 442, 443).—This disease has been very severe on 
Moore Diamond and Brighton varieties, and jt is recommended that 
growers make a trial of the acid sulphate of iron solution, the formula 
for which is iron sulphate 110 lbs., sulphuric acid 1 qt., water 26 gal. 

Black rot, brown or gray rot, and ripe rot (pp. 444-448).—These dis¬ 
eases were somewhat prevalent in <*ertain regions, and the usual fungi¬ 
cides are recommended. The reported failure of some vineyardists to 
prevent these diseases was due, the author thinks, to too thick foliage 
and improper application of fungicides. In some vineyards the vines 
suffered from drought. For these shallow and frequent cultivation is 
advised. 

Spraying apparatus (p. 450).—Different forms of apparatus are 
described. The Iciiapsack machine is considered the most effective. 
Hand pumps, the author says, allow of more rapid but less efficient 
work, while power si)rayers are, under favorable circumstances, the 
most desirable for use in vineyards. 

Formulas for fungicides (pp. 450,451).—Formulas are given, together 
with directions for i)reparation for Bordeaux mixture, ammoniacal 
copper carbonate solution, and acid iron sulphate solution. 

Report of botanist, F. L. Harvey {Maine Sta. RpL 1893, pp. 145, 
146, 150, 152-158, figs. 5). 

Synopsis .—The author reports briefly on the fungus diseases occuriing during the 
year, and at greater length on beau anthracnose, tomato anthracnose, potato and 
beet scab, and western plantain. In addition to the diseases reported on at some 
length, the following have been more or loss prevalent in parts of the State: 
Pear leaf blight, clover rust, and strawberry septoria. 
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Bean antkraetwse (pp. 152,153).—^This disease, due to the presence of 
CoUetotrichum Undemuthiannm^ has been quite common, attacking both 
busli and pole varieties of beans, ^ut being most destructive to the 
white-podded varieties. The disease is described and the following 
precautions are given for preventing the spread of the disease: 

Select good seed, rejecting Jill beans that seem at all unsound. 

Should the disease appear in the young beans cjirefully destroy all aflfected 
seedlings. 

If convenient spray early with Bordeaux mixture and repeat the application, 
if needed, before the pods form. 

Do not plant on ground that has borne an infected crop the past season. 

Plant on a dry soil in hills or in rows far enough jipart to admit air freely. Hoe 
when the ground and foliage are dry.^^ 

Tomato anthracnose (pp. 154, 155).—This disease, which caused con¬ 
siderable destruction in the station garden, was described in the Annual 
Keport of the Delaware Station for 1891, p. 00 (E. S. K., 5, p. 591), as 
CoUetotrichum lycojyersici^ but is here called C, j^homoides, Tlie disease 
appears on the ripe or nearly ripe fruit, producing discolored, sunken 
spots with black centers. Successful inoculations have been made, but 
idacing spores on the unbroken epidermis of the tomato failed to jiro- 
duce the disease. A spray of potassium sulphid solution, 7 oz. in 22 
gal. of water, together with the destruction of all diseased plants and 
rotation of cro^is, are the remedies recommended. 

Potato and beet scab (p. 150).—Compiled notes are given showing the 
identity of these diseases, and the corrosive sublimate treatment is rec¬ 
ommended for their prevention. 

Miscellaneous botanical work, W. A. Bitckhout {Pennsylvania 
8ta, Rpt TS9o\ pp. pi, 1),—Experiments for preventing potato 

dl8ea8es{ip\}.l^i)-ir}2 ).—Expeiiments were conducted with Bordeaux mix¬ 
ture for the prevention of potato rot with negative results, no blight or 
rot ai)pearing on any of the plants. The si)rayed plants showed a more 
vigorous appearance of their tops than the unsprayed. The effect of 
early planting was tried. Plats were planted April 28 and May 7. 
There was a marked difference in the ap])earance of the plants until 
August, when there was little or no appreciable differeiuje. Owing to 
the hot dry weather of midsummer there was no disease present. When 
harvested the early plat yielded 1,100 lbs. to 882 from the later planted 
one. These experiments were to have been repeated in 1893 to see if 
the same results would be secured, but were overlooked. As the rot 
does not usually appear until late in July the experiment of early plant¬ 
ing is to be investigated further. 

Spraying grapes (p. 152).—In 1891 10 varieties of grapes not sprayed 
were observed, and downy mildew was conspicuous on the Delaware, 
Brigliton, Duchess, Bindley, and Salem varieties. In 1892 the growth 
of these varieties started very slowly, the Brighton aud Dnchess vines 
being nearly dead. Three applications of Bordeaux mixture were given 
the vines with negative results, there being no mildew that year. In 
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1893 the experiments were repeated with the same results, and the 
difference between the sprayed and unsprayed portions of the rows 
was indistinguishable. A Niagara^ vine within the sprayed portion 
showed some black rot, all others being free from the disease. 
Unsprayed Concord vines ]>roduced a full crop tree from disease each 
year. 

Leaf spot of beet (p]). 152, 153).—This disease, due to Gercospora beii- 
cola, was very noticeable. The author thinks spraying would probably 
prevent it, also that the same I'csult would be secured by a rotation of 
crops, together with a thorough destruction by fire of all infected 
leaves upon the ground where grown in such a way as to burn the sur- 
ffice of the ground slightly, destroying the weeds and accumulated 
rubbish. The injury to the roots is said to be in a direct ratio to the 
amount of spotting on the leaves. 

Wheat scab (p. 153).—This disease is reported as having been more 
or less abundant, but no ex[)erinients were conducted for its repression. 

An infection experiment with club root of turnips (finger and 
toe disease), W. Somerville (Jour, Roy, Agl, Soc, J^ngland^ ser, <9, 
5 (1894)^ No. 20^ pp, 808-814,, fig. 1 ),—The author reports on field 
experiments with lime for the j)revention of club root (Flasmodiophora 
brassicce) of turnips. The turnips were grown in soil that was not 
infected in small duplicate plats. The infection was secured by adding 
to each plat 20 lbs. of soil taken from a field known to be badly infested. 
Finely ground fresh lime was ad<led to the inoculation soil in J, 1, 
and 5 per cent amounts. The lime was ground to such a degree that 
90 per cent i)assed through a number 100 sieve. The yields given were 
as follows: 

Soil inoculation experiment with elnh root. 


Plat. 

InfecloA 

soil. 

Por coiit 
of lime to 
iiiAiotod 
soil. 

Numbor 
of roots. 

Xinribor 
of dis¬ 
eased 
roots. 

N unibor 
of sound 
roots. 

Calculaled 
yield 
per acre. 

1. 

Pounds'. 

; 0 

0 

42 

0 

42 

Bushelt. 

354 

2. 

20 


31 

30 

1 

814 

y . 

20 

h 1 

38 

35 

3 

421 

4. 

20 

1 

33 

28 

5 

374 

5. 

20 

30 

20 

10 

474 

6. 

20 

5 

40 ! 

4 

36 

630 


The above experiments show the infectious nature of the disease and 
that it may be greatly redm^ed by the application of lime to the soil. 
■The author considers an application of about 700 lbs. of finely ground 
lime equal to an application of 5 tons per acre applied in the usual 
way. The relative cost and the comparative value of quick and slaked 
lime are to be subjects for further investigation. 

Attacks of Fhoma on growing roots, E. Kostrup (Ztschr. Pflanz- 
enkranhj 4 (1894)^ RFo, 6j pp, 322^ 323 ).—The author describes 2 species 
of Phoma that attack root crops of Denmark. The first attacks the 










DISBASEB OF PliANTS. 


kohl rabi and to it the name Pkoma napobrassicce has been given. The 
other, which has been described by the author as P. sphcerospermay 
attacks beet roots. As this naine«had been preoccupied, the name now 
given it is Phoma hetce. It is thought by the author that this Phoma is 
genetically related to Sporidesmium putrefadens. 

RuBt in wheat {Proc. Bust in Wheat Oonf.^ Brisbane^ Queensland^ 
1894, March, pp. 77). —Progress reports were given by various commit¬ 
tees, and the consensus of opinion seems to be that more attention 
should be paid to the harder wheats, esi)ecially those* having narrow 
leaf blades and which are to a considerable degree glaucous, as the 
most promising rust resistant varieties. Lists are given of what are 
considered the more resistant varieties, but they vary in different parts 
of the country represented. Numerous experiments were reported of 
the ineffectual use of fungicides on the seed before sown. The report 
concludes with illustrated descriptions of 45 of the more prominent 
varieties of wheat. 

Treatment for sooty mold of the orange, H. J. Webber {U. S. 
Dept. Agr., Division of Vegetable Pathology Circular 15^ pp. 4). —The sooty 
mold of the orange, considered by the author as probably due to Meliola 
spp., produces a very marked effect on the tree and fruit. The leaves 
and fruit are covered by a black soot-like membrane which greatly 
hinders the processes of assimilation, and the fruit when ripe is small, 
insipid, and of a very inferior character. In severe cases the trees fail 
to produce any fruit. 

Experiments show that resin washes are very effective remedies in 
preventing this disease. The formula recommended is resin 20 lbs., 
caustic soda 4^ lbs., crude fish oil 3 pt., water to make 15 gal. Place the 
materials in a large kettle with 13 gal. of water and boil until the resin 
is dissolved, then add water to make 15 gal. This is a stock solution. 
When used it must be diluted to 150 gal., and will cost about 45 cts. for 
such an amount. When too strong the wash will burn the fruit, but in 
the strength here given no injury will follow. The author states that 
the disease is only serious in its attack when accomi)ai)ying the white 
fly or mealy wing, Aleyrodes citri. In badly affected groves 3 j)eriod8 
of application must be observed. Beginning the middle of January, 3 
applications should be given at intervals of 2 weeks. In May and June 
is a second x>< 3 riod when the trees should be sprayed, and the third 
period is in August and September. The spray is easily washed off* by 
rain and should be repeated when a rainfall occurs soon after spraying. 
Thoroughness of application is required, a 14-year-old tree requiring 15 
to 20 gal. for each application. 

Treatment for potato rot, A. Sempolowski (Ztschr. PflanzenhranTc., 
(1894), No. 6, pp. 323-325). —The author conducted experiments on 10 
plats of about ^ acre each for the prevention of potato rot. Plats 1,4, 
7, and 10 were untreated. No. 2 was sprayed with a Bordeaux mixture 
14467—No. 8-6 





UXPEEIMBOT STATION EBGOBD. 


containing 6 per cent copper sulphate and 6 per cent fresh lime; No. 3 
was sprayed with a 6 per cent solution of iron sulphate and lime; No. 
6 was sprayed with an 8 per cent Bordeaux mixture; No. 6 was sprayed 
with an 8 per cent solution of iron sulphate and lime; No. 8 was sprayed 
twice, first with a 4 per cent Bordeaux mixture, and 2 weeks later 
with a 0 per cent solution of the same; No. 9 was treated in the same 
way, iron sulphate being substituted for the copper sulphate. 

The potatoes were planted April 19 and made their appearance 
above ground June 7. The spraying was done June 28, and when 
a second was given it was applied July 12. The potatoes were har¬ 
vested September 5. The highest yield as well as per cent of starch 
was found in plat 2, while the number of diseased tubers was small. 
The smallest yield was from plats 6 and 9, the strong solutions of iron 
sulphate having injured the plants, its effect being plainly seen in the 
browmish color of the leaves 6 days after spraying. Plats 8 and 9 
showed the lowest per cent of diseased tubers. The most rotten tubers 
were found in the unsprayed rows. However, the yield and starch 
content of each of these plats exceeded those of the treated ones with 
the exception of jdat 2. The author establishes the fact that iron sul¬ 
phate injuriously affects the growth of the leaves as well as lessens the 
yield of tubers. A comparative test of 2 j)er cent solutions of Bor¬ 
deaux mixture and iron sulphate and lime solution is to be undertaken. 

Potato scab, S. B. Green {Minnesota Sta. lipt. lS93,pp. ^22-228), —Reprinted from 
Bulletin 32 of the station (E. S. R., 6, p. 57). 

Late blight and rot of the potato, S. B. Green [^Minnesota Sta. Bpt. 1893^ pp, 
215-221). —Reprint irom Bulletin 32 of the station (E. S. R., 6, p. 57). 

A new barley smut, H. Biedenkopf {Ztschr. I*jlanzen1crank., 4 {1894)j No. 6j pp. 
321 j 322). —The author describes as Usiilago medians a new 8i)ecies of smut of barley 
that from cultures seems to be intermediate in its characters between U. hordei and 
U.jensenii. A more critical study of the species is to follow. 

List of parasitic plants found near the station, O. Lugger {Minnesota Sta. Bpt. 
1893y pp. 307-312). —A list of fungi, embracing about 150 species, is given, arranged 
in the order of their hosts. The more numerous genera represented are as follows: 
Peronospora, 7 species; Puociniay 18 species; Ceroospora, 10 si>ecie8, and Septoriay 11 
species. There are 35 orders of phanerogams represented in the list of hosts. 

New species of fungi, J. B. Ellis and B. M. Everhart (Proo. Phil. Acad. Soi,, 
1894y Illy pp. 322-386). —Descriptions and critical notes on new species. 

Diseases of the vine (Cont.), G. Massbb (Oard. Chron., 17 {1895)y ser. 3yp. 134).— 
A brief description of anthracnose {Sphaoeloma ampelinum) is given. Dusting 
plants with equal parts of sulphur and lime is advised. Too free use of fresh stable 
manure is thought to favor the development of the disease. 

Chytridiose of the grape and its treatment^ A. Prunet {Prog. Agr. et Vit., 12 
{1895), No. Sy pp. 73-76; No. 4y pp. 91-98). 

Sulphuric acid for grape anthracnose, L. Degrully {Prog. Agr. et Fit., 12 {1895), 
No. 6, pp. 135y 136).—Ton liters of sulphuric acid to 100 of water gave good results 
when applied to grapes, equaling the acid iron sulphate solution without the trouble 
and expense of the copperas. 

Report on eacperiments with ‘^Postite'’, 1894, W. M. SohOyen {Tidekr. norake 
Landhr.y 1 {1894), pp. 441-443). — The Fostite (90 per cent magnesium silicate, 10 per 
cent copper sulphate) was applied with some degree of success against fungus dis¬ 
eases of potatoes and other crops. 
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ObBerrations on the application of luiiigioideB and insecticides (New York State 
Stu* JBul* 74fPp» S83'-40Sf ^gs. Illustrations and. descriptions are given of vari¬ 
ous kinds of apparatus for the application of fungicides and insecticides, together 
with formulas for Bordeaux mixture, kerosene emulsion, and Paris green solutions. 

ENTOMOLOGY. 

Insect Life {U. 8. Dept. Agr., Division of Entomology, Insect Life^ 
voL VII, No. 3, pp. 217-280, figs. 10). — Special notes (pp. 217-219),— 
Under this head are treated the need of quarantine laws in the East, 
the double-broodedness of the codling moth, the chinch bug in 1894, 
and reviews of entomological publications. 

Damage by the American locust, L. 0. Howard (pp. 220-229).—An 
account of a destructive invasion of Schistocera americana in Eoanoke 
County, Virginia, where oats, clover, corn, fruit trees, and other vege¬ 
tation were defoliated by the insects. Illustrated, descriptive, and life 
history notes are given and a detailed report ux)on the attack, by D. W. 
Coquillett, is included. A mixture of bran, arsenic, and sugar distrib¬ 
uted through the fields proved an efticient means of destruction. 

Chinch hug observations in Iowa in 1894, II. Osborn (pp. 230-232).— 
Notes on devastations by this insect—wheat, barley, rye, oats, and corn 
suffering in the order given. The bugs were found in the vast majority 
of cases to have hibernated in osage orange hedges. Light, friable 
soils were most infested. 

The hibernation of the chinch bug, 0. L. Marlatt (i)p. 232-234).—Notes 
and observations on this point of the life history, the normal hiber¬ 
nating place of the chinch bug being believed to be the dense stools of 
certain wild grasses, which it is recommended be burned in the winter. 
The life cycle of the insect for central Kansas is summarized. 

A maple pseudococcus, L. 0. Howard (pp, 235-240).—Illustrated, 
descrif)tive, and life history notes on Pseudococcus aceris, a rare scale 
which occurred on maples in 4 or 5 localities in the northern United 
States the past season. 

Notes on cotton insects found in Mississippi, W. H. Ashmead (pp. 
240-247).—A continuation of a i)aper begun in Insect Life, vol. vii. No. 
1 (E. S. E., 0, p. 563). This installment contains an annotated list of the 
Hymenoptera and Coleoptera found in cotton fields by the writer. The 
following new genus and sxiecies are described: Ghrysopophagus, C. com- 
pressicornis, Zachresta dimidiata, Limncria ^nississippiensis', Lymeon an- 
nulicornis, Otacustes atriceps, and 0. chrysopce. 

The codling moth double-brooded, C. L. Marlatt (pp. 248-251).—An 
exhaustive review of the data bearing on this point, with the conclu¬ 
sion that in the greater part of the United States the insect has 2 
annual broods, though in the northern States there is but 1, and there 
are 3 in Oalifornia. 

A nmo sawfiy, which is injurious to hollyhocks, T. D. A. Cockerell (pp. 
261-253).—^A technical description of Nematoneura malvacearum. 
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UTotes on Hylesinus aericem^ JB. A. Sehwarif {gp. 254-266)*—Kotes on 
the habits of this scolytid infesting Engelmann^s spruce {Picea engel- 
manni) in the Wahsatch Mountains, Utah. An illustration is given 
of the workings under the bark. 

A new ^parasite of Mytilaspis pomornm^ L. 0. Howard (p. 256).— 
Technical description of Ohiloneurus diaspidinarum^ a hymenopterous 
parasite of the apple oyster-shell bark louse. 

The patent on the hydrocyanic acid gas process declared invalid^ D. W. 
Goquillett (pp. 267,258).—Note on a recent court judgment on this point 
in California. 

A neio pear insect (pp. 258-260).—Notes on Agrilus sinuatuSj a flat¬ 
headed borer imported from Europe, that has caused considerable 
damage to pear trees in New Jersey. 

Scorpions^ centipedes^ and tarantulas (pp. 260-263).—Notes on the 
venom of these animals, with letters from 2 entomologists who had 
been stung by scorpions in the Tropics. 

General notes, and notes from correspondence (pp. 263-280).—Among 
these may be noted the following: Grain insects in mills, the carnation 
twitter again, legislation against insects in British Columbia, a new 
department of the Pasteur Institute, some South Australian matters, 
cooperative work against insects, a New Zealand moth-catching plant, 
the army worm in 1894, abundance of Charceas graminis in Scotland, two 
more imi>ortant Yedalias, damage by the brown sap chafer, abundance 
of an imported snout beetle in Maine, damage to clover in Michigan, a 
new cotton insect in Texas, the pear midge in England, destructive 
grasshopi)ers in New York, an important scale insect on cottonwood, 
the spider which bites, cicada chimneys, bird lice as mutualists, occur¬ 
rence of the pear-leaf blister mite upon the Pacific Coast, maggots in 
poor butter, new habitats for the Florida red scale, the potato-scab gnat 
in Missouri, Oklahoma food of the harlequin cabbage bug, the apple 
maggot in North Carolina, the sugar-cane weevil in the Fiji Islands, 
horn fly on horses again, the barnacle scale in Louisiana, and the hen 
flea on horses. 

Report of the entomologist, F. L. Hahvey {Maine Sta, Rpt 1893, 
pp. 146-151,159-180, figs. 16). —Illustrated, descriptive, life history, and 
remedial notes on the Angoumois grain moth {Oelechia cerealella), lime- 
tree winter moth [Hyhernia tillaria), apple-leaf bucculatrix {Bucculatrix 
pomifoliella), disippus butterfly {Limenitis disippus). May beetle {Lach- 
npsterna fusca), bean weevil {Bruchus ohtectus), pear-blight beetle or 
shot-borer {Xylehorus pyri), and carrot fly {Psila rosce). 

The apple-leaf bucculatrix was observed damaging apple trees in the 
State for the first time, and its habits were especially investigated. 
The damage was done in early summer and it is believed that there is 
but one brood in Maine. Jarring the larvae t'rom the trees, spray¬ 
ing with kerosene emulsion in the winter and when the larvae hatch, 
and hand picking the cocoons are recommended. Kainit, kerosene 
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€^iimtei 0 B, and turning hogs in infested fields are suggested against the 
larvsB of the May beetle. The bean weevil was quite injurious, and it 
is suggested that infested seeds be thrown into hot water for a few 
minutes or heated to 145^ P. for an hour. Bisulpliid of carbon is also 
suggested. The pear-blight beetle was noticed for the first time attack¬ 
ing fruit trees, it having previously been noticed only on forest trees. 
It is recommended that blighted twigs or limbs be cut off i)romptly 
and burned. The larvm of the carrot fly were found burrowing in bar¬ 
rels of carrots. Treating the infested roots with hot water is advised. 
Pouring kerosene emulsion along the rows of jilants during the grow¬ 
ing season it is thought may be advantageous. 

Q-as treatment for destroying scale insects on citrus trees, 
A. Ceaw {California State Bd. Eort. Bpt, 1893 and 1894, pp. 105-109, 
pis. ^).—Directions for the preparation of hydrocyanic acid gas and its 
application, the manufacture of the tents and other apparatus being 
detailed. It is advised that the tents be treated with a light coat of 
linseed oil, or, better, with a watery extract of the common prickly pear 
cactus {Opuntia engehnani) combined with glue and ocher or Venetian 
red. 

Experiments were made in spraying apple trees with a solution of 
Paris green and Bordeaux mixture as a combination remedy against 
codling moth and apple scab. 

Beneficial insects, A. Craw {California State Bd. Hort. Bpt, 1893 
and 1894, pp. 96-105, pis. 3). —.Descriptive notes and colored illustra¬ 
tions of the following insects, native and imported, preying upon vari¬ 
ous scale insects: Two-spotted ladybird {Adalia bipunctata), Anatis 
subvittata, twice-stabbed ladybird {Chilocorns bivulnerus), ashy-gray 
ladybird {Coccinella abdominalis), California ladybird (0. californica), 
22-8potted leis {C. {Leis) conforrnis), eyed ladybird (0. oculata), blood- 
red ladybird {C. sanguinea), Julian’s banded ladybird (0. trifaseiata 
Juliana), Pilate’s ladybird {Exochomus pilatei), convergent ladybird 
{Hippodamia ambiguous ladybird {H. ambigua), Hyperaspis 

lateralis, striped ladybird {Megilla vittigera), Koobele’s ladybird {Eovius 
koehelei), six-spotted orcus {Orcus australasia), steel-blue ladybird (p. 
chalybeus), 20-8potted ladybird {Psyllobora 20-maculata), brown-necked 
ladybird {Bhizobius toowoombce), black ladybird {B, ventralis), Austra¬ 
lian ladybird ( cardinalis), a lepidopterous enemy of the black 
scale {Thalpochares coccophaga), lace-winged fly {Chrysopa^californica), 
brown lace-winged fly {Eemerobius), spine-legged soldier bug {Sinea 
spinipes), gray soldier bug {Euscliistus tristigmus), and syrphus fly 
(Oatabomha pyrastri), 

Entomology a.nd quaruntino, A. Or aw {California State Bd. Eort, 
Bpt, 1893 and 1894, pp. 79-90, figs. 3).—A report of the inspection 
of steamers and their cargoes to avoid the introduction of injurious 
insects. Details of the work of fumigation are given. Notes are 
included on some of the beneficial insects of the State, chiefly lady* 
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birds, and on some of the injnrioas insects and their parasites. Desorip* 
tive and remedial notes are given. 


The silk industry, Fry and James {Agh Gaz, N, S. ff., 6 (1894), JVb. 11, pp, 81$-^ 
W7).-~A general article to show that the industry could flourish in Australia. 

Note on Pulex pallidus and Sarcopsylla gallinaoea, from Transoaspia, J. 
Wagner (Ror, Soo, Ent. Rosa,, 28 (1894), No, S and4, pp, 440-443 ).— Gives description 
and figures of the chicken flea from specimens found on owls in Middle Asia. The 
species is identical with that occurring in Florida. 

On a new species of Ixodidae from Congo, J. Martin (Ann, Sou Nat,, 18 {1894), 
2d ser,, pp. 267-277, pi. 1). —This contains a description of Amblyomma quantini and a 
partial bibliography of Ixodidce. 

Furniture beetles, S. L. Mosley (The Naturalists’ Journal, 4 (1895), No, SI, pp, 14, 
16), —Ravages of Anohium doniesticum, Xertobium tesselatum, and Ptilinus pectinioornis 
in the wood of furniture, etc. Paraffin is recommended as a remedy. 

Scale insects, A. Craw (California State Bd. Hort. Rpt. 1893 and 1894, pp. 90-96, 
figs, 8). —Descriptive and life history notes on an elm scale (Gossyparia ulmi), 
depressed scale (Lecanium depressum), pine tree scale (L. insigniooUa), black scale 
(L, olece), orange chionaspis (Chionaspis citri), long scale (Myiilaspis gloveini), and 
purple scale (M, citricola). Against the elm scale a resin wash is recommended in 
the winter and kerosene emulsion in the spring and summer. Formulas are given 
for the preparation of these insecticides. 

Observations on Physapoda in the summer of 1893, F. Tryborn (Ent, Tidsh\, 
16 (1894), No, 1 and 2, p. 41), 

The red gooseberry mite (Bryobia nobilis), F. Thomas (WhittmarWs Gartenfiora, 
43 (1894), pp. 488-490), 

Injury to gooseberry plants by Bryobia ribis, F. Thomas (Mitt. Thiir. Bot, Vet\, 
2d ser., 6 (1894), pp. 10, 11). 

The oviposition of Melitara prodenialis, H. G. Hubbard (Proc. Ent, Soo. Wash , 
3 (1895), No. S,pp. 129-132),—Descnption and figure of the peculiar mode of ovipo¬ 
sition of this moth, which is greatly destructive to cultivated cacti. 

Treatment of vines infested with phylloxera with mulches of peat impreg¬ 
nated with schists, F. de Mf:LY (Compt. Rend., 120 (1895), No. 2, pp. 67-69), 

Legislation against plant pests, C. S. Sargent (Garden and Forest, 8 (1896), No. 
362, pp. 40, 41), 

“Insect Lime/' J. B. Smith (Ent. News, 1895, Feh.,pp. 46,47). —Recommends it for 
protecting fruit trees. 

On an Acarien parasite of Lampyris splendidula, A. Gruvel (Compt. Rend,, 120 

(1895), No. 3, pp. 161,162). 

The use of parasitic and predaceous insects, C. M. Weed (Amer. Nat., 29 (1896), 
No.337,pp. 69,70). 

Rhizobius ventralis, B. M. Belong (California State Bd. Hort, Rpt, 1893 and 
1894, pp. 426-432). —An article on the introduction of the black ladybird. Extracts 
j&om letters of horticulturists in various parts of the State are included, testifying 
to the value of the ladybird in destroying the black scale. 

Beneficial insects, A. Koebele (California State Bd. Hort, Rpt. 1893 and 1894, 
Pp. 145-150), —General notes on some of the natural parasites of coocids injurious to 
frait trees in Australia, with notes on their habits, some of the scale insects, and the 
condition of fruit growing in that country. 

Report of the government entomologist of Sweden for the year 1893, S. 
Lampa (Ent, TidsJcr., 15 (1894), No. 1 and 2, pp. 1-40). 

The classification of insects and their relation to agriculture, O. Lugger 
(Minnesota Sta, Rpt, 1893, pp. 75-143, figs, 81),—K reprint of Bulletin 28 of the 
station (£. S. R., 4, p. 932). 

On economic entomology and mycology in the United States and what we 
can learn therefrom, M. Hollrung (Jalvrb, deut, landw. Ges., 9 (1894), pp, 60*70), 
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Analyses of cattle foods, W. H. Joed an, J. M. Bartlett, and 
L. H. Meeeill (Maine 8ta, Rpt. 1893, pp, 25-36). — This includes 
studies on the composition of corn fodder and silage from different 
varieties, the comparative composition of large Southern corn and the 
smaller Maine field corn, the influence of maturity upon the composi¬ 
tion of the corn plant, the constituents of the nitrogen-free extract, and 
the effect of slow drying upon a sample of a succulent plant (p. 744). 

Observations have been made for 6 years on the composition of large 
Southern corn and of the smaller native corn grown in Maine. The 
latter matures, but the former has to be cut when immature. The 
average composition of the dry matter of the 2 varieties is given as 
follows: 

Composition of the dry matter of 2 varieties of corn. 


In 100 parts water-free substance. 


Average for 1892 and 1893. 

Ash. 

Protein. 

Fiber. 

Nitrogen- 

free 

extract. 

Fat. 

S^ntber^ eoTri, immfttnrfi_-_............ 

7.76 

11.72 

27.70 

60.54 

2.28 

'Maine field matnrft ______ 

6.05 

10.94 

19.79 

60. 33 

2.89 


DifffiTftTiefta.... 

+.71 

+.78 

-h7.91 

—9. 89 

—. 61 



^'The Maine field corn, whicli reaches maturity, contains the larger percentage of 
dry matter. . . . 

<^The dry substance of the larger and immature corn contains more ash, protein, 
and fiber and less nitrogen-free extract and fat. The much larger percentage of fiber 
and greatly less percentage of nitrogen-free extract are the noteworthy ditferences.” 

The Maine field corn was cut at 6 clitterent dates from August 15 to 
September 21 and samples of each cutting analyzed. These analyses 
show that as the corn approaches maturity there is a continuous and 
large increase in the percentage of dry matter, due principally to an 
increase in nitrogen-free extract. To determine if possible what com¬ 
ponents were responsible for this increase in nitrogen-free extract 
determinations were made of the starch by means of diastase and the 
acid method and of the sugar. These showed ‘‘that while a decrease 
in sugar occurred with the maturing of the ear, this was much less 
than the corresponding increase of starch, so that maturity shows a 
large excess over any other period of the more valuable carbohydrates.^^ 
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A comparison of the starch and sugar in immature Southern com and 
mature native com, both grown in Maine, showed the following: 


Sugars and starch in the immature and mature com plant. 



Parts in 100 of water-free substance. 

Parts of su¬ 
gars and 
starch in 100 
parts of nitro¬ 
gen-free ex¬ 
tract. 

■ 

Sugars. 

Starch. 

Total 

sugars 

and 

starch. 

Total nitro¬ 
gen-free 
extract. 

Southern corn, immature, no ears, A sam¬ 
ples ... 

12.85 

1.07 

13.92 

60.55 

27.6 

Maine held corn, mature, full ears, 4 sam- 

13.32 

14.02 

27.34 

60.83 

45.3 

- -- r ........_ 


iri thft Maine fiehl com ...._ 

0.47 

12.95 

13.42 

9.78 

17.8 



There is a constant and striking difference between the percentages of starch 
in the Southern corn and in the Maine field corn. They are much larger in the latter 
kind. This is due undoubtedly to greater maturity. Only a small amount of starch 
appears to be deposited in the stalk and leaves, its rapid formation and storage in 
the plant apparently not beginning until the later development of the fruit or 
kernels.^^ 

The digestibility of the pentose carbohydrates, W. E. Stone 
and W. J. Jones {Maine Sta. Bpt. 1893^ pp. 44 -’ 56 ),— This is a reprint/Od 
article/ and relates to the study of the pentose carboliydrates in a large 
number of feeding stuffs fed in digestion trials at the Maine Station 
and in the feces from the same. 

The grasses make the largest showing, but in the majority of samples the pento¬ 
sans amounted to from 20 to 30 per cent of the non-n i trogenous extractive matter. . , , 

' The data for the pentosans in feces of sheep, excluding the data for Calamor 
grostis canadensis, which evidently present something anomalous, shows 58.2 per cent 
of pentosans to have been digested and 41.8 per cent undigested. 

These results are worthy of consideration. Twenty of the best known food 
stuff's for cattle are here shown to contain a minimum of from 6 to 16 per cent of their 
dry weight in pentosans, of which an average of only 58.2 per cent is found to be 
digestible. It appears, then, that while these bodies are to be for the present classi¬ 
fied among the carbohydrates, they are really much less digestible, and hence of less 
food value, than the better known members of this group, such as starch, sugar, etc. 
In many cases the indicated digestibility is even less than that assigned to the fiber 
of the same materials, and the average of all the experiments is but little higher 
than the corresponding average for the fiber." 

Effect of slow drying upon a sample of a succulent plant, W, 

H. Jordan, J. M. Bartlett, and L. H. Merrill {Maine Sta. Bpt 
1893, pp. 35, 36 ),—sample of about 500 lbs. of field corn was chopped 
fine and spread out on a scaff old to dry, and a sub sample was taken 
and dried rapidly in a steam closet in the laboratory. Analyses of the 
rapidly and slowly dried samples are given. 

''It seems that for each 100 lbs. of green corn 3.58 per cent of dry matter was lost 
in the process of slow drying under the most favorable circumstances. This was 
14,13 per cent of the total dry matter in the fresh plant, which means that of each 
100 lbs. of dry substance originally in the plant only 85.87 lbs. were saved. 


‘Agl. Soi., 7 (1893), No. 1, p. 6. 














is interesting to note that this loss falls almost entirely on the nitrogeu>free 
extract^ or carbohydrates, more than two thirds of it being actually accounted for 
by the diminished percentage of sugars/' 


Effect of watering, whether before or after eating or ad libitum, 
on digestibility of the food and nitrogen exchange, 8. Gabriel 
and H. Weiske {Landw. Vers. Stat.y 45, JUTo. 3 and 4, pp. 311-3:23). 
determine whether it was immaterial when animals were watered, as 
shown by the amount of water taken, the utilization of the food, and 
the nitrogen exchange of the body, a trial was made with 2 grown 
sheep, lasting from June 2 to 29, divided into 3 periods. In the first 
period water was kept before the sheep all the time; in the second 
No. 1 was watered before feeding and No. 2 after; and in the third the 
order was reversed. The food consisted uniformly of 800 gm. of meadow 
hay and 250 gm. of whole oats i)er sheep daily, fed in 3 portions. 
The quantity of water drunk and the amount and composition of the 
solid and liquid excreta were determined for each sheep in each period. 
The average results follow: 


Average water consumption, nitrogen exchange, and nitrogen storage per sheep daily. 


Manner of watering. 

Amount of water 
drunk. 

Nitrojrei) exchange 
of body.* 

Nitrogen stored in 
body. 

No. 1. 

No. 2. 

No. 1. 

No. 2. 

No. 1. 

No. 2. 

Ad libitum . 

Before feeding. 

After feeding. 

Ce. 

1,804 
1,596 
1,870 

Oc. 

2,333 
1,765 
2,127 

Grams. 

7.34 

7.88 

7.89 

Grams. 

8.21 

8.18 

8.26 

Grams. 

1.59 

1.00 

1.27 

Grams. 

1.22 
1.30 
1.38 


^ Aa shown by nitrogen in urine. 


Digestihility of ration under different methods of watering. 


Manner of watering. 

Protein. 

Pat. 

Fiber. 

Nitrogen-free 
extract. 

No. 1. 

No. 2. 

No. 1. 

No. 2. 

No. 1. 

No. 2. 

No. 1. 

No. 2. 

Ad libitum . 

Before feeding. 

After feeiliiug. 

Per ct. 
57.37 
67.04 
58.85 

Per ct. 
60.55 
60.89 
61.94 

Per ct. 
63. 59 
65. 98 
64.33 

Per ct. 
65.96 
66. 88 
66.33 

Per ct. 
61.73 
52. 90 
57. 89 

Per ct. 
53.48 
60.26 
59.54 

Per ct. 
66.78 
66.14 
65.44 

Per ct. 
68.52 
64.17 
67.16 


It will be seen that sheep No. 1 invariably drank more water than 
sheep No. 2, which is believed to be a matter of individuality. Both 
sheep drank less water when it was given before feeding than when 
given ad libitum or after feeding. The average difference amounted to 
13 per cent with No. 1 and 21 percent with No. 2. There was no appa¬ 
rent connection between the manner of watering and the nitrogen 
exchange, although this was somewhat greater throughout in the case 
of No. 2, due, it is suggested, to the greater water consumption. Like¬ 
wise in the rate of digestibility there were no regular differences that 
could be attributed to manner of watering. 
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The conclusion is reaclied that under the conditions here prevailing 
there is no difference in the rate of digestibility of the food, production, 
etc., whether the animals are given water ad libitum ot before or after 
eating. 

Pigestion experiments, W. H. Jordan {Maine Sta, Bpt. 1893^ pp. 
38-43 ).—The results are given of digestion trials with sheep on Southern 
corn fodder, field corn fodder, sweet corn fodder, Southern corn silage, 
and field corn silage. No data are given except the composition of the 
materials as fed and the digestion coefficients found. The latter were 
as follows : 

Digestion coefficients of com fodder and corn silage. 



Dry 

matter. 

j Organic 

I matter. 

Ash. 

Protein. 

Fiber. 

i 

Nitrogen- 

free 

extract. 

Fat. 

Southem corn fodder, 1891. 

61.3 ; 

62.8 

4.3.1 

63.4 

65.7 

61.0 

50.0 

Pield corn fodder, 1891. 

72.7 

74.2 

50.7 

67.6 

78.6 

73.8 

64.7 

Swwt corn fodder, 1891. 

70.9 

72.7 

44.0 

71.5 

74.6 

7.3.1 

77.0 

Southern corn 8ila;je, 1892. 

64.4 i 

e.i. 8 

48.2 

64.8 

66.7 

65.4 

67.8 

Field corn silage, 1892. 

78.0 

80.2 

41.3 

68.0 

77.9 

83.1 

80.9 

Do. 

76.0 j 

77.9 

36.6 

73.3 

77.8 

78.5 

80.9 

Field corn fodder, 1893. 

69.8 

71.4 

54.5 

70.4 

72.3 

71.8 

67.3 

Do. 

69.7 

73.6 

20.0 

68.6 

70,7 

76,7 

73.7 


During the past 4 years 37 digestion trials have been made at the 
station on corn fodder and corn silage. The results of these are com¬ 
pared with the digestion coefficients for timothy hay, wheat bran, and 
corn meal. 

These figures show beyond question that corn fodder well preserved and com 
silage have a high digestibility as compared with hay. To this fact should be 
attributed in large measure undoubtedly the great favor with which the corn plant, 
as now preserved in the silo is regarded by dairymen as milk-producing food. 
What has been supposed by many to be due to the peculiar infiucnce of the fermenta¬ 
tions in the silo, should more properly be credited to the superior food properties of 
the plant which the silo conserves so efficiently, and which would be equally valu¬ 
able when preserved as completely in any other manner. 

A comparison is also made of the digestibility of the fodder and 
silage from native field corn and from Southern corn grown in Maine. 
The comparison is as follows: 


Comparative digestihilitg of S varieties of corn grown under similar conditions. 



Dry 

matter. 

Organic 

matter. 

Ash. 

Protein. 

Fiber. 

Nitrogen- 

free 

extract. 

Fat. 

Field com fodder and silage, 7 
samples, 17 trials. 

72.3 

74.6 

36.8 

65.1 

76,5 

76.6 

74.0 

Southern coni fodder and silage, 
6 samples, 12 trials.. 

64.6 

66.5 

39.7 

59.6 

71.0 

65.2 

66.8 

Difference in favor of the 
field corn. 

7.7 

8.1 


5.6 

6.5 

10.3 

8.6 


'*It is certainly a matter of some importance to Maine farmers that the smaller 
variety of corn, which matures in this latitude, should prove to be more digestible 
to the extent of about 8 per cent of the total dry matter. 















The Ddltrogeii-firee extract appears to ^ow a greater difference of digestibility 
than other poridons of the plant, and it is here that we must look for at least a par¬ 
tial explanation of the fact under discussion. ... 

Several examinations of the feces in these experiments have failed to show the 
presence of sugars or starch, the diastase test being employed for the latter. These 
carbohydrates being entirely soluble in the digestive fluids, as it was reasonable to 
expect, their presence in these foods in greatly varying quantities must certainly 
cause corresponding variations in the digestibility of the nitrogen-free extract, and 
consequently of the total dry matter, other things being equal. That this is so is 
easily seen from the figures presented.” 

Steer feeding, A. A. Mills ( Utah 8ta. Bui. 35^ pp. 23 ).—Three lots of 
4 steers each were fed alike on mixed hay from November 29 to Decem¬ 
ber 20. From then until April 11 lot 7 had mixed hay alonej lot 8, hay 
with straw, alfalfa, or clover, and 3 lbs. grain per head for 1 month; and 
lot 9 had hay and 3 lbs. grain (bran, wheat, and barley) per head daily. 
In the finishing period, April 11 to May 16, all received alike 3 lbs, m 
grain (bran and wheat) per head, 10 lbs. roots, 3 lbs. straw, and hay 
ad libitum. 

Tiie steers were kept in yards with open sheds. The gains in 
weight, food eaten, and financial results are tabulated. From Novem¬ 
ber 29 to April 11, lot 7 (mixed hay) gained 574 lbs. in all; lot 8,270 lbs., 
and lot 9 (hay and grain), 252 lbs. During the final period lot 7 gained 
39 lbs.; lot 8,11 lbs,, and lot 9, 91 lbs. For the whole trial the average 
cost of food per pound of gain was 7.2 cts. for lot 7, 10.71 cts. for lot 8, 
and 8.51 cts. for lot 9. With steers at 2| cents per pound there was a 
loss with all the steers, which was least with lot 9. 

Steers fed moderately toell for 12 tveeks. —Six lots of 3 steers each 
which had been used in an exx)eriinent with alfalfa, reported in Bulletin 
31 of the station (E. S. R., 6, p. 203), were fed from February 21 to May 
16 variously on hay with silage, roots, or straw, and 4 lbs. of gi’ain per 
head daily; or hay and roots with 4, 6, or 8 lbs. of grain. The grain 
was a mixture of bran, barley, and wheat. The coarse fodder was fed 
ad libitum. The gains, food eaten, and financial results are tabulated. 

the 3 sets of steers fed either roots, silage, or straw as an appetizer, those 
fed the roots gained most, with straw second and silage third. 

Of steers fed 4, 6, and 8 lbs. of grain per day, respectively, the gain increased as 
the amount of grain fed was increased; the cost of the daily ration increased like¬ 
wise; while the cost of 1 lb. of gain decreased as the amount of grain fed increased.” 

Feeding experiments with cows, W. H. Jordan {Maine Sta, Ept. 
1893j pp. 66--82).—Relative feeding value of Southern corn silage and 
Maine field corn silage (pp. 66-73).—^The object of this experiment was 
to compare silage from native Maine corn and from large Southern 
corn grown in Maine. Five cows were fed in 3 periods of about 1 
month each. In the first and last periods about 40 lbs. of Southeri> 
corn silage was fed per day, and in the second period about 30 lbs. of 
native corn silage. The other foods consisted of corn meal, bran, 
gluten meal, and cotton seed meal, with barley hay in the first 2 
periods and timothy hay in the last. The digestible food material m 
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the daily ration of the 3 periods was 14.23,16, and 14 lbs., respeotivdy. 
The analyses of the feeding staffs given, the amount of nutrients con^ 
sumed, weight of cows, and the yield and composition of the milk are 
tabulated. 

** The cows lost from 15 to 30 lbs. weight in passing from the first to the second 
periods, and this loss was partially regained during the third period. These 
changes in live weight can bo readily explained by the less weight of silage eaten 
in the second period, with no marked change in the quantity of water drank in any 
period. . . . 

When we see tliat in the second period of this experiment practically the same 
weight of milk was produced, and that owing to an increase in the dry matter of 
the milk there was actually a larger production of milk solids, we have good pre¬ 
sumptive evidence that the ration containing the 30 lbs. of [native] field corn silage 
was more efficient than the previous ration containing 40 lbs. of Southern corn 
silage. This evidence is strengthened by the fact that when in the third period a 
return is made to the Southern corn silage the yield of milk solids is decidedly 
diminished. 

[The indications are] that, pound for pound, the Maine field corn silage was * 
worth more than the Southern corn silage, and that the difference was practically 
in the proportion of the amount of digestible dry substance in the 2 materials. 
This is the result which a careful consideration of the facts learned in other ways 
would lead us to expect. 

The influence of widely differing ratio7is upon the quantity and quality 
of milk (pp. 73-82).—An exiperimeiit is reported with 3 cows, covering 3 
periods of 35 days each, in which the following rations were compared: 


Ration 1; 

Timothy hay. ad lil>» 

Corn meal.•. 2 ijounds. 

Cotton-seed meal. 2 pounds. 

Gluten meal. 2 pounds. 

Ration 2: 

Timothy hay. ad lib. 

Corn meal. 6 pounds. 


Cow A received ration 1 during the first and third periods and ration 
2 during the second period, and cows E and L T received ration 2 dur¬ 
ing the first and third periods and ration 1 during the second period. 
The nutritive ratio of ration 1 was 1 to 6.7, and of ration 2, 1 to 12.3. 
Both rations furnished practically the same amount of digestible mate¬ 
rial. The amounts of food eaten and the yield and composition of the 
milk, melting point, volatile acids, and iodin equivalent of the butter 
are tabulated for each cow. The yield of milk and of milk solids was 
as follows: 


Yield of milk and milk solids on nitrogenous and carbonaceous ratmis. 



Daily yield of milk. 

Daily yield of milk soUds. 

Nitroge* 
nou8 ration. 

CorH'ineal 

ration. 

Excess 
with ni- 
trogei^pas 
ration. 

Nitroge¬ 
nous ration. 

Oom-meal 

ration. 

Excess 
with ni¬ 
trogenous 
ration. 

Cftw A.... 

Pounds. 

25.6 

20.7 
19.1 

Pounds. 

20.0 

15.2 

15.6 

Pounds. 

6.8 

5.5 

6.5 

Pounds, 

3.01 
2.88 
2.72 

Pounds. 

2.68 

2.07 

2.10 

Pounds, 

0.98 

0.81 

0.02 

Giiw K. 

Cow LT .... 
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cows did not vary greatly in body weight, but their general appearance 
showed lees thrift while being fed the oom>meal ration. 

‘‘The yield of milk from the nitrogenous ration was from one fifth to more than 
one third larger than that from the corn-meal ration, the excess ranging with the 
3 cows from 20 per cent to 36 per cent, or an average of about 5 lbs. of milk per day. 

“In general the milk was materially richer while the cows were fed the ration rich 
in protein, though with one cow it showed the largest percentage of solids during 
the third period while she was eating the com-meal ration. With the other two 
cows the influence of the mixture of cotton-seed meal, gluten meal, and corn meal in 
increasing the per cent of solids of the milk seemed quite marked. 

“The daily yield of milk solids was from 30 to 40 per cent greater with the more 
nitrogenous ration. 

“ The composition of the milk solids seemed to be independent of the ration. In 
general the proportion of fat increased throughout the experiment without regard to 
what the cows were fed, and no evidence is furnished in support of the notion that by 
changing the food it is possible to produce more butter fat without an accompanying 
increased production of the other milk solids. In other words, it appears that the 
most profitable food for butter production will also be most profitable for the milk 
farmer or cheese maker. The relation of fat to the other solids seems to be deter¬ 
mined by the animal or by certain unknown conditions of environment rather than 
by the food. 

“So far as could be learned by chemical tests, the butter made from the 2 rations 
was not greatly dilfereut.^^ 

Dairy herd record for 1892, T, L. Haeoker (Minnesota Sta. Ept 
1893j pp, 313-324), — A record for the year of 27 cows, including Jer¬ 
seys, Guernseys, Uolsteins, Polled Anguses, Shorthorns, and grades. 
This shows for each cow the date of calving, change in weight, 
monthly yield and composition of milk, and monthly and yearly yields 
of butter. 

“The fat for the entire herd ranged from an annual average of 3.34 to 6 per cent. 
This marked dilTerence is clearly a breed characteristic. . . . 

“ While there is a general tendency for the milk to grow richer in fat as the period 
of lactation advances, this change is not as great or as uniform as is generally sup¬ 
posed. [The individual records lor January, March, June, and July show that] in 
January the daily average in milk of the 17 cows amounted to 423 lbs.; in March it 
shrunk to 354.3 lbs.; while in June, when the cows were in pasture, it increased to 
315 lbs., and in July, when pastures began to be dry, there was again a shrink¬ 
age to 301.6 lbs., showing that the succulent food in June materially increased the 
flow of milk. In January the average per cent of fat in the milk was 4.55, in March 
it rose to 4.95, and in June it dropped to 4.49; that is, after the expiration of 6 
months the average per cent of fat was less by 0.06 per cent, showing that feed 
exercised a greater influence in the per cent of fat than did the advanced period of lac¬ 
tation. The fact that the per cent of fat in July, when the Kentucky blue grass, of 
which the pasture was composed, was dry, rose to 4.81, gives additional evidence 
that the variation in the fat was largely duo to feed influences. 

“ [The butter fat record] shows a gradual decrease in the amount of fat, as the 
period of lactation advances, and also shows that this shrinkage takes place very 
slowly and gradually when cows are of the proper dairy breeding type. . . . 

“ Comparing the annual butter yield with the live weight, the registered Jersey, 
Pride, is in the lead, making 0.46 lb. of butter for every pound of live weight, 
followed by the grade Jersey, Marie, witli 0.44; the grade Guernsey, Olive, 0.44; 
the grade Jersey, Beckloy, with 0.43; then Sweet Briar, Rose, and Rossie, 0.40 lb. 
each. 


• • 
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** Oor best oows^ the aiinaal butter product of which exceeds 4(X per cent of the 
live weight, are small or medium in size, though good ones are found among the 
larger/^ 

Feeding experiments with pigs, W. H. Jordan {Maine 8la, Bpt 
1893j pp. 8J2-95 ).—These experiments include comparisons of breeds 
and a comparison of skim milk, pea meal, and corn meal with a mix¬ 
ture of equal parts of pea meal, oat meal, and corn meal on 3 diffei - 
ent breeds of pigs. The relation of the food to growth in different 
breeds is shown in the following summary: 

Belation of food to growth in pigs (digestible organic matet'ial for each pound of gain). 


Experiment. 

Chesh¬ 

ire. 

Poland 

China. 

York¬ 

shire. 

White 

Chester. 

Jersey 

Red. 

Berk¬ 

shire. 

Pounds.^ 
2.45 

Tam- 

worth. 

Tam- 

worth- 

Berk* 

shire. 

1890. 

Pounds. 
2. 88 
3.12 

Poxvnds. 
2.73 

Pounds. 
2.50 

Pounds. 
2.50 
2.78 j 

Pounds. 

Pounds. 

Pounds, 

1891. 

2.93 



1891- ’92, early growth. 




8.18 
8.71 
2.11 
8.20 
4.03 
4.19 
8.21 

2.48 
2.89 
2.03 
8.20 
3.52 
4.02 
8.00 

1891-’92, later growth. 







1892, period 1. 






2.36 

1 3.80 

5.87 
3.80 

3.40 

1892, period 2. 




1 

1892, j)erio(l 3. 




1 

1892, period 4. 






1892, average 4 periods. 













These experiments furnish no evidence of the superior producing capacity of any 
one of the breeds tested. ... It is certainly true of the Tamworth-lJerkshire cross 
that the animals were finely formed and vigorous, and they certainly used food 
more economically than either the pure bred Tainworths or Berkshires. This cross 
has been admired by all who have seen it, and the market quality of their carcasses 
was highly commended. 

^^[The butcher’s analysis of the carcasses] do not warrant the claim that any one 
of the breeds compared possesses 8Ui)erior market qualities over all the others. The 
Tamworth’s gave a somewhat larger percentage of lean cuts and the Tamworth- 
Berkshire cross a larger proportion of salting pork. The dift’ereuces are small, we 
may believe, conijiared with those which may be caused by age, food, or individual 
variations.'^ 

Ill a comparison of tlie dry matter of skim milk with the digestible 
matter of pea meal 2 lots of pigs were selected from the same litters 
and fed rations composed of skim milk, pea meal, and corn meal, or 
rations in which pea meal or oat meal was made to take the jilace of 
skim milk in the proportion of digestible substance in the two. The 
rations contained practically the same amounts of digestible matter. 
Tamworths, Berkshires, and Tamworth-Berkshires were represented. 

''It is very plain that for young pigs the rations containing skim milk proved 
superior to those containing the nitrogenous vegetable foods as a substitute. But 
with the older animals the substitution of pea meal or pea and oat meal for the 
skim milk, wholly or in part, did not materially change the rate of growth or its 
relation to the digestible food consumed. 

“In a single case an exception occurs, viz: Period 3 with the Berkshires in the 
1892 experiment, where the pure grain ration seemed to check the growth of the 
pigs. In all other cases the amount of digestible food seems to be the practical 
measure of efficiency, whether its source be animal or vegetable." 
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Rilativ© value of com and oats for horses, A. A. Mills {Utah 
Sia, JBuL 36j pp, i2 ),—Two teams of work horses were divided into 2 
lots, one horse for each team being in each lot. Fifteen pounds of 
mixed hay and 3 lbs. of wheat or bran per head were given to the 
horses in both lots, and those in one lot received 6 lbs. of corn, while 
those in the other lot received 6 lbs. of oats per head. The grain was 
ground and mixed before feeding. The trial lasted from ApriMS to 
September 26, and the rations were reversed several times during the 
trial. Grouping the changes in weight according to tlie kind of feed, 
“It will be seen that those on the oat ration lost 47 lbs., while those on 
the corn ration gained 29 lbs., thus favoring the corn ration by a total 
of 76 lbs. ... The corn contained 323.77 lbs. more digestible matter 
than did the oats. This is just about sufficient to account for the 
excess of gain of the corn-fed lot over the oat-fed.^^ 

Eeference is made to previous experiments bearing on this subject 
published in the Annual Eeport of the station for 1892 and Bulletin 
30 (E. S. E., 5, p. 77, and 6, p. 240), 

sum up the 3 experiments, wo tiiul: First, that during the summer corn and 
timothy were not so good as oats, ^vheat, aiid clover in maintaining the weight of 
horses; second, that during the winter corn and timothy did as well as oats, clover, 
and timothy in maintaining the weight of horses; third, that during the spring 
and summer corn, wheat, or bran and mixed hay produced more gain than oats, wheat, 
or bran and mixed hay/^ 

The effect of different acids on pepsin digestion, M. Hahn (Ftr- 
choiv^s Arch, path, Anat. tind FhysioL, 137\^ pp. 597-004; abs, in Cheni, 
Centbl., 1894, II, No. 14<^p. 018 ).—The effect of sulphuric, nitric, phos¬ 
phoric, boracic, oxalic, citric, and tartaric acids was compared with that 
of hydrochloric acid, in a 0.2^1 per cent digestive solution, on the follow¬ 
ing substances: (1) Albumen solution, prepared by neutralizing egg 
albumen with dilute hydrochloric acid; (2) moistened fibrin; (3) dry 
fibrin; and (4) coagulated egg albumen. 

The results showed that the acids employed had different effects, but 
that the hydrochloric acid was the most advantageous in the digestion 
of albuminoids. The organic acids taken as a whole were less effective 
in digestion than the inorganic acids. Only in the case of fibrin were 
tartaric and oxalic acids of value. The order of effectiveness of the 
mineral acids on albumen solution was hydrochloric acid, nitric acid, 
sulphuric acid, and i)ho8phoric acid. When moistened fibrin was used 
phosphoric acid stood at the head. The boracic acid was ‘of no value 
to digestion, which was to be expected. It gives insoluble precipitates 
with most albuminoids, and, like all antiseptics, retards the action of 
the ferments. As a practical result of these studies it follows that 
phosphoric acid is best fitted to take the place of hydrochloric acid in 
pepsin digestion. Although this had only weak effect on the albumen 
in solution, which forms the smaller part of our food, it had a notice¬ 
able effect in the case of solid albuminoid bodies. 
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Foods, nutritive value and cost, W. O. Atwateb < O'. S. Dept, Agr,, Foment 
Bui, SSf pp, S2), —This is a popalar bulletin dealing with the niitrition of tbe 
human body, the composition and fuel value of food, nutritive value of different 
food materials, digestibility of food, dietaries and dietary standards, pecuniary 
economy of food, T^vaste of food, and food and health. An appendix gives the com. 
position of a large number of food materials, dietary standards, and 18 suggested 
dietaries with their composition. 

Chemical composition of foods, E. P. Ladd {North Dakota Sta, Bui, 15, pp, 
49-61). —Analyses with reference to feeding value are given of timothy, orchard 
grass, Kentucky blue grass, mixed grasses, prairie hay, millet, medium red clover, 
alsike clover, alfalfa, wheat straw, oat straw, corn silage, oats, wheat, wheat screen¬ 
ings, wheat bran, linseed meal, and sedge seed; and analyses with reference to fer¬ 
tilizing ingredients of timothy, orchard grass, Kentucky blue grass, medium red 
clover, alsike clover, and alfalfa. 

The composition of fodders, wheat, and milled products, H. Snyder (Jlfin- 
neaota Sta. Mpt, 1893, pp. 41-49). —A reprint from Bulletin 27 of the station (E. S. R., 

4, p. 733)'. 

Stock feeding, H. P. Armsby {Pennsylvania Sta. Rpt, 1893, pp. 13-94), —This is a 
popular article on the principles of scientific feeding, composition of feeding stuffs, 
feeding standards, etc. 

Digestion experiments, H. Snyder {Minnesota Sta. Rpt, 1893, pp. 3-40), — A reprint 
of Bulletin 26 of the station (E. S. R., 4, p, 733). 

Mangels and sugar beets vs. silage, H. J. Waters and B. J. Weld {Pennsyl¬ 
vania Sia. Rpt. 1893, pp. 37-52). —This is a reprint of Bulletin 26 of the station (E. 

5. R.,6, p. 446). 

Wheat feeding in Oklahoma, J. C. Neal {Oklahoma Sta. Bui, 13, pp, 73-76), —Com¬ 
piled information on the subject of feeding wheat to different kinds of farm animals. 

On the comparative value of rape-seed cakes, V. Stein ( Tidsskr, Landokon, IS 
{1894), pp. 709-721), 

Colored rape-seed cakes, V. Stein {Landmandshlade, 27 {1894), pp, 765-767). —The 
author calls attention to the artificial coloring of rape-seed cake, practiced to obtain 
the desired green color of the cakes and to disguise the admixture of inferior seed* 
The w'atery extract of the cakes gives strong reaction for lime, and is alkaline, while 
that of pure seed is acid. 

The meat meal of commerce, A. Andouakd {Ann, Agron., 21 {1895), No. 1, pp. 
34-37). —The food value of this material is briefly discussed, and danger from poison¬ 
ous products of fermentation, and possibly the disease germs which it may contain, 
warned against. 

Influence of quantity of food upon economy of milk and butter production, 
H. J. Waters, W. H. Caldwell, and R. J. Weld {Pennsylvania Sta. Rpt, 1893, pp, 
24-36), —A somewhat less detailed account of this experiment was given in Bulletin 
24 of the station (E. S. R., 5, p. 696). 

Practical rations for lambs, W. M. Hays {Minnesota Rpt. 1893, pp, 193-200 ),—^A 
reprint of Bulletin 31 of the station (E. S. R., 6, p. 1083).. 

History of nutrition, L. Bourdeau {Histoire de VAlimentation, Paris: 1894, 
pp. 372). 

The cost of keeping dry cows {Landmandsblade, 27 {1894), pp, 783-786), 

Sheep raising, H. Nathorst {Stockholm: 1894, pp. 173). 



: 

VETEEINAEY SCIENCE. 


im 


TuberculoisiSf B. P. Niles {Virginia 8ta, Bui. 39^ pp. 45-54),—This 
is a general discussion of tuberculosis. The results of a tuberculiu 
test of the station herd and of one other herd are briefly stated, and 
attention is called to the fact that 1 animal wliich on post mortem exam¬ 
ination showed tuberculous lesions afforded when injected with tuber¬ 
culin a reaction of only 1.1 degree. 


DAIEYING. 

Waste of fat in skim milk by the deep-setting process, W. H. 

Jordan and J. M. Bartlett (Maine Sta. RpL 1893^pp, 55-16)0).— This 
is a reimnt of Bulletin 5 of tlie station (E. 8. E., 5, p. 999), with a dis¬ 
cussion of the necessity of submerging cans as compared with sinking 
them in the water to the depth of the milk in the can. The data pre¬ 
sented in Bulletin 5 are considered with reference to this point. As a 
rule the skim milk from cans entirely submerged contains slightly less 
fat than that from cans not submerged or sealed. 

**The value of submerging as a means of decreasing the waste of fat in the skimmed 
milk does not become apparent through the foregoing figures. It should be remem¬ 
bered, however, that in all these cases ice was used and kept in the tanks all the 
time. If this were not done the chances would appear to be in favor of submerging, 
because the greater the volume of water the less its temperature would be raised by 
cooling the warm milk.'* 

Experiments in salting butter, W. S. Sweetser and E. J. Weld 
(Pennsylvania Sta. Rpt. 1893, pp. 58-60 ).—In 3 separate trials the churn¬ 
ing was separated into 3 equal portions, 1 portion being salted at the 
rate of 1 oz. per iiound, another at the rate of oz. per pound, and the 
third not salted. In one case only J oz. of salt was used instead of 
oz. In 2 of the churnings a fourth portion was salted in the churn by 
the use of a strong brine. The separate lots of butter were all worked 
as nearly alike as possible, and samples were taken for the determina¬ 
tion of water, fat, and salt. The results of the trials, including the 
analyses of the butter, are tabulated. The butter salted with ^ oz. of 
salt contained 11.7 per cent of water; that salted with 1 oz. averaged 
9.84 per cent; with IJ oz., 9.68 percent; salted with brine, 12.09 per 
cent; and unsalted, 13.31 per cent. ‘‘The amount of salt retained in 
the butter varied in these trials from 1.35 to 6.02 per cent .‘uid seems 
to be dependent upon the amount of salt added.’’ When the butter 
was salted with brine “ practically none of the salt was retained. . . . 
Salting by this method seems to be labor and salt thrown away.” 

The composition of dairy products, H. Snydkr (Minnesota Sta, Rpt. 189Sj pp, 
50-^2 ).—A reprint from Bulletin 27 of the station (E. S. R., 4, p. 150). 

Butter substitutes, W. Frear, J.W. Fields, and W. S. Sweetser (Pennsylvania 
Sta. Rpt. 1898, pp, 55-55).—Analyses are given of 5 samples of butter, 4 of which were 
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found to be spurious. Remarks are also given on the interpretation of results of 
butter analysis, with compilations showing the average composition of butter. 

An apparatus for airing and cooling fresh milk, B. BOggild ( M&lkentidi, 7 (1894), 
pp. 717-721). 

Bacteria in their relation to the dairy, O. Luggkk [Minnesota Sta. Upt. lS9S, pp» 
269-290). — A popular aud quite comprehensive paper on bacteria and other micro¬ 
organisms, their effect on milk and dairy products, sterilizing aud pasteurizing milk, 
use of pure cultures in butter making, etc. The information appears to be wholly 
compiled. 

The Colibri butyrometer (Tidskr. Landtmdn, 15 (1894)^ pp. 905-907; Nord. Mejeri 
Tidn.,9 (1894), p. 573). —The apparatus, which is essentially a modified Babcock 
milk test, is manufactured at Stockholm; it is a hand machine, arranged for 20 
bottles. 

Warning against the use of preservatives for butter [Tidskr. Landtmdn, 15 
(1894), pp. 915-918). 

TECHNOLOGY. 

GrasS'tree gum, J. H. Maiden (Agl. Oaz. N, 8, Wales, 5 {1894), No. 
11, pp. 748-758). —Notes on this resin, the speedes of Xanthorrhcea exud¬ 
ing it, its collection, and uses. X, hastilis exudes the resin most abun¬ 
dantly, but it is also secreted by X. arborce, X. australis, X. preissii, 
aud X. tateaua. The gum varies in color from yellow to dark red, and 
also in consistency. It was used by the natives for fastening on the 
heads of spears, and is now used as a substitute for shellac and in candle 
making. It has also been emikloyed medicinally in cases of dysentery. 
Experimental notes, analyses, and a bibliography of the subject are 
included. 

On the quantity of wood gum (xylan) contained in different kinds of wood, 

J. Okumura (College Agr. Bill., Tokyo, Japan, vol. 2, No. 2,pp. 76-78). —Determina¬ 
tion of tbe quantity of wood gum in 21 kinds of wood. The Conifene are compara¬ 
tively poor in wood gum. aud Ternatrceinia and Melia are also poor. Cupuliferae 
are richer, Jiiglaus, Magnolia, Cladrastis, Acanthopanax, etc., are still more so.^' 

Essential oil of hops, A. C. Chapman (Jour. Chem. Soc. London, 1895, Jan., pp. 
54-63). 

On certain changes in fats as they become rancid, A. Scala (Ann. Inst. Igien. 
Sper. (Roma), 6 (1894), pp. 853-362; ahs. in Siaz. Sper. Agr. Ital., 27 (1894), No. 4,pp. 
424, 425). —The fats investigated were butter, hog’s lard, and olive oil. These were 
exposed to light and air and allowed to become rancid. The iodin numbers decreased 
constantly as rancidity advanced. To oleic acid rancidity was chiefly due. B}^ 
oxidation it breaks up into similar compounds, liberating glycerin, wbiob in turn is 
oxidized and transformed. As rancidity increases the ether numbers ascend, indicat¬ 
ing the formation of aldehydes aud oxy acids. 

On the fat content of palm nuts, H. NOrdlinger (Ztsohr. angew. Chem., 1895, 
Na.l,pp.l9,20). 

AGRICULTURAL ENGINEERING. 

The ten-blook system of numbering country houses, A. L. Bancroft (Cali¬ 
fornia State Bd. Sort. Rpt. 1893 and 1804, pp. 173-186, figs. 28). —An illustrated paper 
giving in detail an ingenious scheme for blocking off and numbering country roads 
and houses according to a decimal system. Samples of its successful operation are 
given and the method is summarized as follows: 
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<< The roads ef an entire county are arranged in as long lengths as practicable and 
are all named. They are then measured, commencing at the county seat or at the 
end nearest to it, and each mile is divided into 10 equal parts or imaginary blocks, 
having frontage only. Two numbers are assigned to each block; one to each front¬ 
age, the odd ones upon the left and the even ones upon the right—10 blocks to a 
mile; 20 numbers to a mile. Any house having an entrance in a block has the num¬ 
ber of that block. The number for all but the ftrst house in a block is followed by 
a distinguishing letter—742, 742a, 7426, etc. Divide the even numbers by 2 and 
point otf one decimal, and the distance in miles and tenths from the commencement 
of the road is shown.^' 

Irrigation and cultivation {California State Bd. Ilorf, Bpt. 1893 and 1894, pp, 
343^348). —A general discussion of the irrigation of orchards in central and northern- 
California with special reference to peaches and prunes. 

Fertilization in relation to irrigation, S. M. Woodbiudge {California State Bd. 
Hort. Rpt. 1893 and 1894, pp. 315-318). —A general discussion of the use of fertili¬ 
zers and irrigation, insisting on the necessary cennection of the two, and urging 
investigations in regard to the various amounts of water required for different crops. 

Trials of plows at Storehedinge (Denmark), 1893, F. Bokklmann, J. C. la 
COUR, and H. F. K. Dencker {Tidaskr. Landiikon. 12 {1894), pp. 745-802). 

Cultivation by means of steam plows, L. Danger {Landw. Wochenbl. Sehlea, 
Holat, 45 (1895), No. 1, pp. 5-9). 

History of tests of agricultural machinery in Denmark {Tidaskr. Landbkon. 12 
{1894), pp. 737-744). 


STATISTICS. 

Reporis of director and of treasurer of Maine Station {Maine Sta. Rpt. 1893, pp. 
4, 7-9). —The treasurers report for the fiscal year ending June 30, 1893, and a brief 
general report on the work of the station by the director. 

Annual Report of Minnesota Station for 1893 {Minnesota Sta. Rpt. 1893, pp. 
350). —A brief review of the wmrk of the year, list of the bulletins published by the 
station since its organization, treasurer’s report for the fiscal year ending June 30, 
1893, a reprint of Bulletins 26-32, with an index to the same, and an account of some 
hitherto unpublished investigations mentioned elsewhere. 

Annual Report of Pennsylvania Station for 1893 {Pennsylvania Sta. Rpt. 1893, 
pp. 7-13). —This contains the treasurer’s report for the fiscal year ending June 30, 
1893, a brief review of the work of year by the director, and accounts of investiga¬ 
tions noticed elsewhere. 

Report of the statistician ( U. S. Dept. Ayr., Division of Statistics Rpt. 122, pp. 705- 
778). —The principal subjects treated are the following: Meteorological conditions of 
the year; crop review; statistics of the acreage, yield, and value in 1894 of the 
principal crops; farm i)rices December 1,1894, of corn, wheat, rye, oats, barley, buck¬ 
wheat, potatoes, sweet potatoes, hay, cotton, and tobacco; wholesale prices of corn, 
wheat, oats, barley, hay, cotton, butter, eggs, anti tobacco in tlie principal cities in 
1893 and 1894; statistics of agricultural exports and imports for 1893 and 1894; 
statistics of foreign crops; notes on foreign agriculture; and transportation rates. 
From the Abstract of the Eleventh Census of the United States tabular statements 
are compiled relative to the number, size, and value of farms; percentage of owned 
and rented farms; value of farm products per acre; and total value of land, improve- 
ments, machinery, and live stock in the different States. 
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BUSCELLAITEOnS. 

Treatise on agriculture, A. Aloi (Trattato di Agraria, vol. II^ Agricultural, G, B, 
Bar avia ^ C7o., 1895, pp. 478), 

Advanced agriculture, H. J. Webb {London: Longmanna, Green ^ Co,, 1894, pp, 
VI and 672), 

The education of gardeners, G. S. Boulger {Gard. Chron,, 17 {1895), ear. S,pp, 165, 
166 ),—To be continued. 

Agricultural depression at home and abroad, W. E. Bear {Jour. Roy. Agl. 8oo. 
Jingland, Sd ser., 5 {1894), No. 20, pp. 67S-695), 

The sale of cattle and the meat supply of Germany during 1891-'94, J. Arup 
{Tidsskr. Landolcon. 13 {1894), pp. 685-70S). 

The meat supply of England, 1893, J. Arup {Fifth Hpt. Danish State Agl. Coun¬ 
cilors, 1893^ Copenhagen: 1894,1-XIF). 

The conditions of North American competition in meat supply of England, 
N. HeymaN ( Tidssicr. Landokon. 12 {1894), pp. 803-856). 

Agriculture in British Honduras {Kew Misc. Uni. 97, pp, 9-11). 

Fifth Report of the Danish State Agricultural Councilors, 1893 {Copenhagen: 
1894, pp. 168). 

Annual Report of the Royal Danish Agricultural Society, 1893-’94 {Copen¬ 
hagen : 1894, pp. 180), 

Annual Report of the Royal Society for Norway’s Weal for 1893 {Christiania: 
1894, pp. 102). 

Press bulletin excerpts {Oklahoma Sta. Bui. 11, pp. 47-68).—This is a summary of 
the more important articles furnished by the different depjirtments of the station to 
the 16 press bulletins issued by the station since Maicli, lHil3. 



NOTES. 


Cornell University and Station. —A large room has been provided by the 
horticultural department to be used as a class room and museum, which will contain 
a collection of spraying apparatus, including every known device for spraying. 

A law has been passed by the legislature of the State of New York appropriating 
$16,000 to be expended for horticulture in the fifth judicial department of the State, 
an area lying north and west of Cayuga Lake and including 16 counties. This fund 
is to be expended ^Mn conducting investigations and experiments in horticulture; 
in discovering and remedying the diseases of plants, vines, an<l fruit trees; in ascer¬ 
taining the best means of fertilizing vineyard, fruit, arid garden plantations, and of 
making orchards, vineyards, and gardens prolihc; in disseminating liorticultural 
knowledge by means of lectures or otherwise, and in preparing and printing for free 
distribution the results of sucli investigations and experiments, and such other 
information as may be deemed desirable and profitable in promoting the horticul¬ 
tural interests of the State.All this work is to be prosecuted by Cornell University 

under the general supervision and direction of the commissioner of agriculture.^' 
Agents and instructors are already in the field. 

Ohio Station. —A substation is being established at Strongsville, Cuyahoga 
County, on the heavy clay soil which characterizes a large ])ortion of northeastern 
Ohio. It is intended to duplicate on this soil the experiments with fertilizers which 
are being conducted at the station at Wooster and at the substations at Columbus 
and in Fulton County. 

Pennsylvania Station. —The burning of the State printing office at Harrisburg. 
February 9, destroyed the manuscript of the Report of the State College and the 
Experiment Station for 1894. The loss involves a large amount of labor and expense, 
as the report was to be an unusually elaborate and highly illustrated one. Work has 
already begun on its reproduction, but its distribution will necessarily be somewhat 
delayed, as none of the cuts were saved. 

Washington College.— The first annual winter school for farmers aroused much 
interest and enthusifism among the farmers. The attendance represented 10 counties, 
and 303 were enrolled. The winter school will be made a permanent feature of the 
college work. 

Analysis of Soils and Ash. —In conformity with the expressed desire of the 
Association of Official Agricultural Chemists at its last convention, that the avail¬ 
ability of potash and phosphoric acid in soils should be made a subject of investi¬ 
gation during the present year, the Directions for work on soil and ash samples" 
of the reporters on soils and ash recently issued provide, among otlier things, for 
the determination of the potash and phosphoric acid dissolved by digestion of the 
soil in 1 per cent citric acid for five hours with frequent thorough shaking; digestion 
for the same length of time in a solution of 6.3 gm. of oxalic acid in 1 liter of water; 
and digestion in the same manner in a solution containing 20 gm. of crystallized 
oxalate of ammonia and 2.15 gm. of anhydrous acetic acid. ^‘The soils selected for 
study are from experimental fields that have been in cultivation as such for a series 
of years and the character of the soil is well known. One contains an abundance of 
available phosphoric acid, but not enough available potash, as shown by its respond¬ 
ing to potash fertilizers in the field and not to phosphates. The other responds 
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promptly to phosphates, and hence is probably deficient in aTailable phosphoric 
acid. The plan is to demonstrate this difference by the action of solvents, and by 
selecting the solvent and method of treatment that is found to yield results in 
closest relation to the field results we will have the basis of a method for determin¬ 
ing chemically the soirs needs.^' 

Personal Mention. —Prof. R. Warington, the newly elected professor of rural 
economy of Oxford University, delivered his inaugural lecture February 4, the sub¬ 
ject being the Present relations of agricultural art and natural science/^ 

Dr. A. Koch has been chosen j)rofe88or of physiological botany in Gottingen. 
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At the last convention of the Association of Official Agricultural 
Chemists the abstract coininittee was requested to arrange for the 
periodical publication of their abstracts an the Experiment Station 
Record, the object being to make the abstracts more promptly available 
to the members of the association. This committee consists of five 
persons, and was first provided for at a meeting of the association in 
1892. Its function is to prepare abstracts of (uirrent work on methods 
of analysis. Previous to that time a review of the work of the year 
had usually been furnished by the reporters on methods, each confining 
himself to his own si)ecial subject. It was expected that the abstract 
committee would not only relieve the reporters of this work but would 
also cover the ground more completely. The committee for 1894-’95 
consists of W. Frear, of the Pennsylvania State College, chairman; 
W. D. Bigelow, of the Division of Chemistry of this Department; J. 
P. Street, of the New Jersey State Station ; W. E. Stone, of Purdue 
University, Indiana; and K. H. Loughridge, of the University of Cali¬ 
fornia. This committee has arranged for the publication of its abstracts 
in the Record, and several abstracts have already ap]>eared. The 
names of the members of the committee are attached to the abstracts 
lirepared by them. It is hoped that by the cooperation of the associa¬ 
tion and the Division of Clieinistry with this Office a quite complete 
survey of the work in agricultural chemistry now in progress through¬ 
out the world may be promptly presented to th(‘ readers of the Record. 

In the present number of the Record Dr. Ewald Wollny begins a short 
series of articles in continuation of those published in volume 4, in wliich 
he will present a summarized statement of the results of investigations 
on the physical properties of soils. Renewed interest is b^ing taken in 
soil investigations at home and abroad, especial prominen(*e being given 
to studies of the physical properties and the l>acteriology of soils. This 
is shown by the recent establishment of the Division of Agricultural 
Soils in this Department, which will give a very prominent place to 
studies of the physical properties of soils; by the investigation of the 
chemical composition and bacteriology of soils undertaken by the Divi¬ 
sion of Chemistry; and by the recent official announcement that the 
United States Geological Survey will broaden the scope of its work to 
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include the nature and hi .story of soil formations and the mapping of 
soil areas. As this 8id)Ject ih very complex, it is desirable that the 
various lines of investigation may before long be established on a 
thorough and permanent basis in different parts of the country through 
the cooperation of this Department, the experiment stations, and the 
agricultural colleges. There are three principal lines of investigation: 
The chemistry of the soil, in which a vast amount of data has been 
accumulated, for which there is at present no satisfactory interx)reta- 
tion, but in which there is yet imimrtant work to be done ui)on meth- 
ods of chemical analysis and upon the form of combination in the 
soil; the bacteriology of the soil, which has hardly yet been placed 
upon a systematic basis; and the i)hy8ical prope|:ties of soils. This 
last should include the texture and structure of soils and their rela¬ 
tion to water and heat. The origin and the formation of the soils 
and their geological classification and areal inaj^xung should be con¬ 
sidered, as well as the efi’ecd of soil conditions, especially the amount 
of moisture existing in different types of soil or maintained by different 
methods of cultivation, uixni the physiology of the jdant. Meteorology 
should likewise be studied in all its bearings upon soil areas and dif¬ 
ferent soil formations. A serious hindrance to the organization of a 
wide and thorough system of soil investigation in this country is the 
lack of instruction in this important subject in our colleges, and of 
properly trained exx)erts to carry out the details of the work. Ox)por- 
tunities are open now for a considerable number of workers in these 
lines. In view of these facts more attention should be paid to those 
branches .which have a direct bearing upon original research in soils, 
and several centers of instruction should be established in certain 
sections of the country, presided over by men who are authorities 
on soil studies and who are themselves carrying on imi)ortant soil 
investigations. It is important, in the first x)lace, that a well-con¬ 
sidered and systematic course of instruction bearing upon soil inves¬ 
tigations should be x>tesented at these institutions. The 8X)ecial line 
of research sliould dex)end x>artly ux>on the environment and condi¬ 
tion of the institution. Different x>ortions of our country offer excei>- 
tional advantages for work in one or more of these lines. The physical 
and physiological i^roblcjns can best be studied in the arid regions 
where irrigation is x)racticed and the water siqjply can be controlled, 
in the Middle and Southern Atlantic and Gulf States suitable material 
for inquiries on the geologic problems is found in the wide number of 
distinctly typical soil conditions there represented. In the glaciated 
area none of these x)roblem8 can be so well investigated, but chemical 
and bacteriological studies of soils can be as well carried on there as 
elsewhere. Specialization will count Ibr as much here as elsewhere, 
it will be far better that only a few well-equipped institutions should 
Bfldertake tliis work and stake their reputation largely upon it. Great 

great agrieviltural conditions must be considered, rather 
than interests bounded by State lines. 


THE PHYSICAL PROPERTIES OF THE SOIL. 

Dr. Kwai.1) Woi.i.ny. 

PAliT 1. 

Having already sliowii^ tlie significance of flie physical properties of 
the soil in the growth of ])lants, I shall attem})t in the following pages 
to set forth briefly, in the light of investigations made up to the present 
time, the nature of these properties and the corresponding differences 
among soils of different kinds under varying external conditions. 

I,—THE PRINCIPAL SOIL CONSTITUENIVS. 

We may regard quartz, lime, clay, and humus as the principal con¬ 
stituents of the soil which influence its texture or mechanical character, 
and hence its behavior toward water, air, and heat, although under 
certain conditions a similar influence may be exercised by iron com¬ 
pounds and certain salts. In so far as the character of the mass depends 
on the size of its component particles, the constituents may be divided 
into sand (fine and coarse), finer particles wliich can be easily washed 
away (silt) and humus. The fact that these substances have very 
different iiroperties, and occur in widely varying ])roportions, explains 
the marked differences that exist in the ])hysica1 properties of natural 
soils, and a knowledge of the principal peculiarities of these individual 
constituents, and of their mutual relations, as well as of the proportions 
in which they are present in any i)articuhir instance, is therefore of 
primary interest and importance. 

II.—GENERAL PHYSICAL PROPERTIES OP THE SOIL CONSTITUENTS 
ANH OP THE SOIL AS A WHOLE. 

TIIK SIZE OF THE bOIJ. PAKnCLKS. 

The size of the soil particles varies within wide limits. In plastic 
clays the size of the grains is between 0.0001 and 0.005 mm.;^ in the 
coarsest kinds of sand they are as high as 2 mm. in diameter. The 
extreme variation is therefore between 0.0001 and 2.0 mm. That part of 
the soil consisting of partiedes 2 to 5 mm. in diameter is called gravel, 
6 to 10 mm. coarse gravel, and above 10 mm. stones. The portion made 
up of particles over 0.2> mm. in diameter is termed the “soil skeleton,” 
that of finer grains the “fine earth.” According to the preponderant 
size of the grains we distinguish between gravelly, sandy, coarse¬ 
grained, fine-grained, and dusty soils. 


IE. S. R., 4, pp.528, 627. 

• M. Whitney, U. S. Dept. Agr., Weather Bureau Bui. 4. 
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THE FORM OF THE SOIL FAniTCLES. 

This is generally very variable. The liiiest particles of clay are long 
and rounded, and rather uniform in shape; in sands the grains are 
frequently more or less cubical. Most of the other soil elements are of 
angular and irregular form. 

Molecular eonstitutiou of the soil particles. —All particles of mineral 
origin are either crystalline or amorphous. In the former, and to a 
certain extent in the latter case, they are nearly or quite imiiermeable 
to water and gases. Some of the amorphous constituents have the 
properties common to ex)lloid substances of swelling up in i>re8ence of 
water and forming a sort of jelly, and of returning to their original con¬ 
dition on drying. Examples of such colloid substances are the plastic 
constituents of clay, the amorphous zeolitic silicates, ferric oxid, silicic 
acid in certain conditions, and humus. These materials, although to a 
considerable extent hypothetical, are of great significance in the study 
of the physical and chemical properties of the soil. Upon them depends 
the i)lasticity of clay soils. Decaying plant remains render soils more 
porous and hence more permeable to gases and liquids. 

Determination of the size of the particles {mechan ical analysis), and of 
the soil constituents, —Mechanical analysis of soils, by means of sieves, 
or by elutriation, consists in the sejiaration of the soil into portions of 
varying coarseness, and the quantitative determination of the propor¬ 
tions of these different grades. In this way the soil may be seiiarated 
into the following products; 

^ Grades obtained in mechanical analysis of soils. 


(1) Ov er 10 mm. diameter.stones. 

(2) 10 to 5 mm. diameter.coarse gravel. 

(3) 5 to 2 mm. diameter.medium gravel. 

Soi 8 e eton.. < 2 iq l mm.diameter.fine gravel. 

(5) 1 to 0.5 mm. diameter.coarse sand. 

^ (6) 0.5 to 0.25 mm. diameter.medium sand. 

^ (7) 0.25 to 0.1 mm. diameter.fine sand. 

(8) 0.1 to 0.05 mm. diameter.coarse silt. 

Fine earth- (9) 0.05 to 0.025 mm. diameter.medium line silt. 

(10) 0.025 to 0.005 mm. diameter.line silt. 

(11) 0.005 to 0.0001 mm. diameter.colloid clay. 


Grades 1 to 5 are seiiarated by sieves with ciriailar holes, grades 
7 to 11 by elutriation. 

In preparing a sample of soil for analysis care must be taken that 
the coarser materials are freed from finer particles, and that all lumps 
are broken up. This is effected by boiling for 10 to 20 hours with dis¬ 
tilled water.^ The sample so treated is washed through a sieve with 
round holes by means of distilled water, using a brush if necessary. 

Elutriation may be carried out in two ways. One of these depends 
on the subsidence of solid bodies in water and may be called the decan- 

JE. W. Hilgard, Forsch. Geh. agr. Phy8., 2, p. 67. 
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tation or hydrostatic luethod (Davy, Schiibler, Bpreiigel, Beirningsen- 
Forder, Eaiop, Schlosing, Kiihn, Osborne, Fadejeff), The other depends 
on the force of upward flowing water, or hydraulic ])ressure, and is 
ealled the hydrodynamic method (Nobel, Schirne, A. Mayer, Hilgard). 
Of the modifications of the first or hydrostatic method, Ktihn^s is pref¬ 
erable for ordinary work on account of its simplicity; Fad ejefl*\s method, 
however, gives more exact and more closely agreeing results. Of the 
hydrodynamic methods, those using a conical washing vessel (Nobel, 
Schone, A. Mayer) give unsatisfactory results, on account of the back¬ 
ward currents along the sides of the vessel, which produce flocculent 
aggregates of the smaller grains which sink to the bottom and remain 
with the coarser sand. To avoid this difficulty Hilgard uses a verti¬ 
cal cylindrical tube and an agitating apparatus the object of which is 
to destroy any floccules that may be formed. HilgaixFs apparatus may 
be regarded as the most satisfactory, at least for particles less than 
0.1 mm. (8 mm. hydraulic value), which has yet been devised.^ 

In carrying out mechanical soil analysis of any kind various precau¬ 
tions must be observed in order to insure accuracy. Besides the 10 to 
20 hours’ brisk boiling of the sample which is essential, water as pure 
as possible (distilled) must be used in the elutriation, because in water 
containing salts floccules are apt to form which settle and remain with 
the coarser ingredients. For the same reason the apparatus must be 
protected from all variations of temperature and from strong light. 
It is therefore best placed in a dark cellar which is subject to only 
slight variations in temperature. For the accurate separation of sedi¬ 
ments of definite hydraulic value the elutriation must be preceded by 
the removal of the clay, as otherwise the heavy, clayey water, having 
a high hydraulic value, will carry away larger particles than correspond 
to the real velocity of the water. The other jjarticles may be separated 
from the clay by rei)eated sedimentation in a column of water 20 cm. 
deep for i)eriods of 24 hours.^ 

The separation of soil into the above-mentioned portions furnishes 
a basis for interpretation of those physi(‘.al proj)erties which depend 
upon the size of the soil particles, but throws no light on the influence 
in this respect of colloid and humus substances. Colloid clay^ is the 
most important of the former class, for to it is due the property of 
plasticity. Kaolin particles occur in the soil, but they behave like any 
other mechanical constituent, and are no more plastic than chalk or 
fine siliceous earth. For the determination of active” clay the method 

^ F. Wahnschaffe, Anleitung zur wissenschattlichen Bodenuntersuchung, 1887, p. 23. 
T. B. Osborne, Forsch. Geb. agr. Phys., 10, p. 196. E. W. Hilgard, Ibid., 2, p. 57, and 
6, p. 52. A. Mayer, Ibid., 5, p. 228. 

®E. W, Hilgard, Forsch. Geb. agr. Phys., 6, p. 53. 

®M. Whitney and others have recently ascribed the properties of colloid clay and 
other similarly constituted substances to the extreme flneness of their particles, and 
hence the very much greater attraction the latter can exert compared with any sub- 
•tanoes made np of comparatively coarse grains. 
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of Hiljj»ard jant mentioned, or that of T. Schlosing, may be uned.* The 
clay sediment, however, may contain fine particles of other substances 
besides clay, sucli as quartz, ferric hydrate, etc., and it may be neces¬ 
sary to determine these chemically and subtract the weight of these 
from the total weight of the sediment. 

The humus substances are also determined chemically, especially the 
colloid humus matter (matiere noire) which is physically very impor¬ 
tant. This determination is best made by Grandeau’s method.^ 

Wlien the constituents themselves are considered in their relation to 
the i)rox)erties of the soil, aside from the effect due simply to the size 
of the i)articles, as for instance with reference to the conduction of 
heat, chemical analysis can not be dispensed with, for mechanical 
examination can not give the necessary information.*'^ Under certain 
circumstances it may be of importance to make an examination of the 
mineral constituents of the different sediments.'^ 

THE ARRANGEMENT OF THE SOIL rAKTICLEH (STRUCTURE OF THE SOIL). 

Separate grain structure ,—If we consider a soil divided up into its 
individual particles, which are massed together more or less closely, we 




Fig. 4. Fkj. 5. 

see that the size of the interstitial spaces and consequently the move¬ 
ment of water and air in the soil are dependent solely on the size and 
form of the particles. This arrangement is called (after Hilgard) the 
‘‘separate grain structure” {Einzelkornstructur), If the particles are 
spherical and of equal size they can be supposed to be massed together 
in either of two ways; (1) Each sphere rests in the space between the 
adjoining siiheres (Fig. 4), or (2) the planes tangents to the spheres at all 
their points of contact intersect at right angles. The former arrange¬ 
ment produces a three sided or four sided regular pyramid while the 
latter gives rise to a cubical form (Fig. 5). In the first case the 
arrangement is the most comiiact possible and the volume of the inter¬ 
granular space (volume of pores) amounts to 25.95 per cent of the 
total volume. In the second case we have the least compact arrange¬ 
ment, and the volume of the pores rises to 47.64 per cent of the total 

IE. Ramann,Forstliche Bodcakunde, Berlin, 1893, p. 50. 

8 Jour. Agr. Prat., 36 (1872), No. 14-17. Compt. Rend., 74, p. 988. 

*F. AValmscliaflfe, 1. c., p. 43-85. 

<F. Steinriede, Auloitnng zur mineralogiBchen Bodeuanalyae, 1889* 
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valitme.* The volume actually occupied by the solid particles is inde¬ 
pendent of the size of the spheres, in both the above cases, so long as 
all the spheres in the mass are the same size/-* 

In ordinary arable soils the conditions are somewhat different, due to 
the fact that the particles are not spherical and are of different sizes, 
and that external conditions exercise a considerable influence on the 
structure. The arrangement may be more compact than in the first case 
described above on account of the smaller grains depositing themselves 
in the spaces between the larger ones (Fig. 6), or may be less compact 
than in the second when the particles arrange themselves as in Fig. 7. 
Shaking and packing increase the density of the soil, but this is princi¬ 
pally caused, and to the greatest extent, by the percolation of water, 
which acts mechanically on the soil (xmddjing it). 




The volume actually occupied by soil particles is smallest, relatively, in 
soils containing porous fragments, especially those rich in humus (peat). 

From what has been said it is not surprising that the volume of the 
pores, which depends on the arrangement of the x)articles, varies within 
wide limits in natural soils. According to the experiments made on 
this subject by 0. Fliigge^ the volume varies in mineral soils between 
20 and 57.8 j)er cent, while in x)eat and moor soils it may rise to 85,2 
per cent, according to E. Ramann and A. R. von Schwarz.^ 

Crumbly structure ,—In man}- soils aggregates or floccules are formed 
under certain circumstances. This kind of arrangement differs from 
that already described jn’incipally in the occurrence of a considerable 
number of larger spaces between the aggregates, owing to the virtually 
larger size of the particles. These larger spaces bring about very 
important differences in the i)hy8ical properties of the soil, especially in 
its behavior toward water and air. This kind of arrangement of the 
soil particles is shown in Fig. 8. 

There are various reasons for the formation of aggregates. The 
tendency is approximately inversely proportional to the size of the 

’F. Soyka, Forsch. Geb. agr. Phys., 8, p. 1. 

*C. Lang; Ibid./l, p. 109. 

■^Beitriige zur Hygiene, Leipsic, 1879. E? Wolff, Aiileitinig zur cbemischen Unter- 
fluchung landwirthschaftlich wichtiger Stoflfe, 1875. F. Reiik, Ztschr. Biol., 15. E. 
KamanD; 1. c. Veitmeyer, Vorarbeiten zur Wasserversorguiig der Stadt Berlin, 1871 
and later. 

Forseh. Geb. agr. Phys., 2, p. 164. 
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particles concerned, and ceases for the most part in quartz powder when 
the diameter of the grains rises to 0.2 mm., supposing all the particles 
to be of the same size, for particles larger than 0.2 mm. diameter may 
enter into aggregates made up for the most part of smaller grains. 
The number of grains which can cohere in this way varies also in ap¬ 
proximately the same manner. The larger the individual grains the 
more easily their aggregates fall to pieces. The occurrence of sedi¬ 
ments of the same hydraulic value but of different specific gravity 
show that a higher density tends to diminish flocculation. This ten¬ 
dency also decreases rapidly with an increase in temperature, being 
very weak in water near its boiling point.^ Colloid substances are also 
very influential in the formation of floccules, and the free insoluble 
humus acids produce the same result by binding the other constituents 
together.^ The formation of aggregates is greatest when the soil con¬ 
tains a medium quantity of water, t. 6., about 
40 per cent of the maximum quantity which it 
is capable of holding, and a greater or less quan¬ 
tity of water always diminishes the tendency 
toward flocculation.** 

Of secondary importance is the fact that the 
soluble salts of the soil, even when present in 
very small quantities, exert an important influ¬ 
ence on its structure.'^ Caustic alkalies (potash, 
soda, and ammonia), as well as their carbonates 
and i)hosphates, cause a compact arrangement of the individual grains, 
and hinder or prevent the formation of aggregates, while the mineral 
acids (hydrochloric, sulphuirc, and nitric) and their salts, with the 
exception of the neutral alkaline sulphates, which rather approach the 
preceding group in behavior, materially aid flocculation. In the case 
of the chlorids and nitrates this is true only while they remain in the 
soil liquids. When they are washed out by the atmospheric water, 
Avhicli readily takes place, a more compact arrangement of the indi¬ 
vidual atoms results. Calcium hydrate (caustic lime) and, to a less 
extent, calcium carbonate help to form light, loose aggregates, which 
resist external influences tending toward their disintegration for a 
longer or shorter time, according to the quantity of the flocculating 
substance present. 

Among external factors which influence the structure of the soil 
frost is of first importance. By the freezing and consequent expan¬ 
sion of the water the particles are torn apart. In a compact soil having 
a tendency to form floccules frost will, as a rule, bring about a crumbly 
structure, while in a soil already mechanically finely divided the par- 

1E. W. Hilgard, Forsoh. Geb. agr. Phys., 2, p. 441. 

2 T. Sclilosing, Compt. Rend., 64, p. 1408. 

»H. Puchner, Forsch. Geb. agr. Phys., 12, p. 239. 

^E. W. Hilgard, Forsoh. Geb. agr. Phys., 2, p. 441. A. Mayor, Ibid., p. 251. 
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tides will be either so far separated as to cause the formation of the 
‘^separate grain” structure, or maybe more closely consolidated by the 
action of frost 

Destruction of the crumbly structure is i)roinoted by violent shaking 
with water, kneading, and boiling of the mass. These means, as is 
well known, are used in pottery work to increase the plasticity of the 
clay, the object being to break up aggregates of particles as completely 
as possible. 

Atraosplieric water exerts a decided inlluence on the structure of the 
soil by altering the position of the soil particles and also by carrying 
the smaller grains downward. Tlie crumbly structure of the soil is 
destroyed more or less by the percolating water, which loosens particles 
from the fragments and washes them into the larger spaces, and this 
takes places in proportion to the quantity of the percolating water and 
the lack of tendency toward flocculation in the soil. The greater the 
force of the falling water the sooner the soil assumes the separate grain 
Structure, and therefore violent thunderstorms may entirely change the 
mechanical condition of the soil in a short time. From such facts we 
may infer that the frequency of atmospheric precipitation, other things 
being equal, exercises a great influence on the structure of the soil. 
Frequent light rainfalls have much less effect than violent storms at 
longer intervals. 

Covering the soil with living or dead ]>lants lessens the mechanical 
effect of atmospheric lU'ecipitation by breaking the force of the falling 
water and retarding its penetration into the soil, and this influence of 
plant cover varies with its compactness and state of development. If 
the ground is covered with straw, the comx>acting of the soil by rain 
will dimmish as the thickness of the covering increases.^ 

Structural changes in the soil may also be caused by the washing 
away of the surface particles on sloping hind by the water that does 
not sink into the soil (erosion). In the case of leaching, the wash¬ 
ing of the smaller parti(*Jes into the subsoil increases with the difler- 
ences in the size of the particles; in tlie case of erosion the washing 
away of the finer grained constituents is greater the less compact the 
soil, the greater the sloiie, and the heavier the rainfall. In both cases 
change in position of the soil ]>articles is prevented to a great extent 
by a covering of living x)Iants whose roots hold the soil together. 
Forest growth has a stronger retarding action than that of perennial 
herbs. 

The wind transports the finer particles of dusty soils in proportion 
to its strength. The x)laces from which the material has been blown 
necessarily have a coarser soil structure than those composed of the 
deposited dust.^ 

Finally, the animal life of the soil exerts an important influence on 

*E. Wolluy, Forsch. Geb. agr. Pliys., 12, p. 31. 

»T. F. Hensele, Ibid., 16, p. 311. 
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tbe formation of aggregates. This is especially true? of the ordinary 
earthworm, whose digging, burrowing, and excretions are important 
agencies in the formation of vegetable mold.^ 

CHANGES IN VOLUME OF THE SOIL. 

Variations iii tlie volume of soils are shown by changes in the space 
occupied when ditl'ercnt quantities of moisture are present. These 
changes are most marked in soils which contain much colloid mate¬ 
rial (clay, and especially humus matter), while in sands they are not 
observed, or only to a slight extent in very tine sands. In the latter 
case the expansion is due solely to the surrounding of particles by 
water when the soil is very w^et.^ 

In clays and clayey soils the changes in volume consequent on drying 
cause a vertical and especially a horizontal tension in the mass. Loss 
of water at the surhice of the soil causes a contraction of the upper¬ 
most layer and a, consequent strain from below upward, reaching to a 
depth dependent upon the depth of the surface drying. Under such 
circumstances the soil must become more closely compacted and the 
surface sink to a lower level. These changes in volume often cause 
cracking of tlie soil, chiefly due to the horizontal tension already men¬ 
tioned. This separation of the soil particles will decrease as the force 
increases which holds the particles together, that is, as the cohesion 
of the soil increases (see below). Experience teaches, however, that 
even the most tenacious soils have not sufticient resistance to prevent 
the formation of cracks by lateral tension when drying j)roceeils to a 
considerable extent. It is plain that this tension is not uniform either 
at the surface or below because the drying and the consequent contrac¬ 
tion goes on more quickly in some parts of the soil than in others. The 
top layers dry soonest and most completely and therefore contract more 
strongly than tlie lower and inoister strata. The cracks formed, then, 
will be widest at the top and will bec.ome narrower on descending.'^ 

The cracks formed in the same soil by drying are deeper, narrower, 
and less numerous the more compactly the particles are arranged, and 
mce versaJ 

Expansion and contraction of the soil are also observed in freezing 
and thawing, and the greater the quantity of water in the soil the more 
marked are the changes in volume due to this cause, being especially 
marked in soils rich in humus and clay. 

t ‘C. Darwin, The Formation of Vegetable Mold Thron^li the Action of Earthworms, 
1882. V. Hensen, Landw. Jalirb., 1882, j). 061. P. A. Mliller, Die natiirlichen Humus- 
formen, 1887. E. Ramaiiu, Forsch. Geb. agr. Pliys., 11, p. 299. E. Wollny, Ibid., 13, 
p. 382. E. Ebermayor, Allgeiiioine Forst- nnd .lagdztg , 1891, p. 71. 

2 G. ScbUbler, Griindsatze der Agricultnrcbelnie, 1838, pt. II, p. 82. E. Wolff, 1. c., 
p. 71. F. Haberlandt, Filhling’s landw. Ztg., 1877, p.481. A. R. von Schwarz, Forscb. 
Geb. agr. Phys., 2, p. 16(). 

Haberlandt, WissenHchaffclicb-practiscbe IJntersnchungcu auf deiii Gebiete dea 
Pflanzenbaues, 1875, vol. 1, p. 22; Forsch. Geb. agr. Pbys.j 1, p. 148. 

^E. Wollny, Forsch. Geb. agr. Phys., 5, p. 43. 
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THI-; C OUKMON OK Till! SOIL. 

OohesioTi is the force with which soil particles adhere to one another. 
As a measure of this we may use the resistance which the soil opposes 
to a separation by tension (relative firmness) or pressure (absolute firm¬ 
ness), or to the penetration of a wedge-shaped body (resistance to sep¬ 
aration). Cohesion depends on the mechanical constitution and the 
humidity of the soil as well as on the presence of difi'eient salts. Of 
the soil constituents clay possesses the greatest cohesive ]>ower, while 
the particles of quartz, humus, and lime areconipaiatively weak in this 
respect. The cohesion of a soil, therefore, increases with the quantity 
of clay it contains and diminishes as the quantity of quartz, humus, 
or lime increases. Under otherwise similar conditions the attraction 
between the soil particles is greatest when the particles are smallest. 
It also depends on their arrangement. Soils with se])arate grain 
structure, other conditions being the same, ha\ a higher cohesion than 
crumbly soils. By pressure the cohesion is increased in i)roportioii to 
the force acting. The influence of water is a])])arent in tlie fact that 
in clays and soils rich in clay the cohesion is greatest when the quan¬ 
tity of water present is least, while in humus, quartz, and clialk the 
constituents of the soil cohere most strongly when a definite propor¬ 
tion of water is present, either more or less than tliis quantity causing 
a decrease in cohesion. The freezing of water in the soil causes a 
remarkable increase in the resistance offered to tiie penetration of a 
wedge-shaped body (resistance to separation), and also to forces tend¬ 
ing to break up the mass (absolute firmness). By mixing (‘austic lime 
with clay the firmness of the latter is considerably diminished for all 
states of moisture, while potassium hydrate or alkaline carbonates 
increase the cohesion in the dry state and seem to decrease it when 
the mass is very moist. Other conditions being equal, the resistance 
to the entrance of wedge-shaped bodies is mucli greater when the soil 
is covered with plants than when bare.^ 

THE ADHESION OF THE SOIL. 

This property is apparent in the fact that the soil adheres to a greater 
or less extent to the wood and iron jiarts of agricultural implements. 
From the investigations on this subject, it appears that a number of 
circumstances seem to influence the force which causes adhesion.^ It 
is proportional to the surface in contact and increases witlr the amount 
and duration of pressure. 

In sandy soils (quartz and calcareous sand) adhesion is greater the 

—" ___ it -—-—-—-——- 

^ W. Schumacher, 1. o., p. 125. G. Schtihler, 1. o., p. 74. F. Haberlandt, Wissen- 
sohaftlich-practische Untersiichuugen anf dem Gebiete dea Pflanzenbaues, 1875, vol. 
1, p. 22; Forach. Geb. agr. Phys., 1, p. 148. H. Puohner, Ibid., 12, p. 195. 

'•^G. Schlibler, 1. c., p. 76. F. Haberlandt, Der allgemoine Iniidv irtliscL.aftliclie 
Pflanzenbaii, 1879, p. 393. F. Schachbaaian, Forach. Geb. agr. Phya., 13, p. 193. 
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smaller the particles; in powdery soils (separate graiiUtructure) adhe¬ 
sion is considerably higher than in the same soil in a crumbly condition. 
Of the diderent soil constituents, clay shows the strongest adhesion to 
wood and iron and humus the weakest, while quartz is intermediate. 
The soil, therefore, adheres to the implements most strongly when it is 
rich in clay and less strongly when quartz and humus predominate. 
The influence of water varies in difterently ('onstitiited soils. In sandy 
soils adhesion imueases with an increase of water up to complete sat¬ 
uration. In soils rich in clay adhesion to wood and iron reaches a 
maximum at a definite humidity (80 per cent of the quantity required 
for saturation), below and above yvhich adhesion decieases. Humus 
seems to act like (piartz, in respect to the influence of moisture. In the 
dry state, adhesion in all kinds of soils is zero. 

The addition of (iaustic lime has no appreciable eflecd on the adhesion 
of soil to agricultural implements, but caustic alkalies seem to cause a 
firmer adhesion of clay. 

Clayey soils adhere to wood more firmly tlian to iron, whih* with soils 
rich in quartz and humus the reverse is true. Adhesion of soils to rusty 
iron is almost invariably less tlian to polished iron, and in (*ase of soils 
rich in clay, less tlian to wood. Only in soils containing much quartz 
are the adhesive values greater tor rusty iron than for wood. 


TIIK rJtICTION OF SOILS ON \\OOI> AND IKON. 

The resistance Avliich is oflered by friction to the sliding of imple¬ 
ments ovm* the soil is expressed by the ratio of the force which is neces¬ 
sary to overcome the resistance to friction to the weight of the moving 
or sliding body (coetticient of fri<*tion). Tliis coeflicient varies, accord¬ 
ing to the nature of the materials concerned, between 0.33 and 0.82. 
Other properties being the same, fine-grained soils show a greater resist¬ 
ance when moist than when dry. If the soil is moist, the resistance 
oflered to Avoodeu and iron implements is greater when the soil has the 
separate grain structure than when it is crumbly, but if the earth is 
dry the reverse is true. As regards the behavior of the various soil 
constituents, experiments^ show that the coetticient of friction is great¬ 
est in quartz sand or calcareous sand, and smallest in clay, while humus 
possesses an intermediate value. The coeflicient of friction diminishes 
with the quantity of moisture in the soil, and is greater for wood than 
for iron. Bust increases considerably the coeflicient of friction for iron. 

THE SPECIFIC GRAVITY OF THE SOIL. 

This is the ratio of the weight of the soil to that of an equal volume 
of water considered as unity. For diflerent soil constituents the fol¬ 
lowing values have been found (E. Wollny): 

^F. Bcliaclibasiaii, ForscJi. Geb. agr. Pbys., 13, p. 214. 
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Specific gravity of soil constituents. 


Quartife. 2.622 

Clay. 2.503 

Lime^ carbonate crystalline. 2.756 

Lime, carbonate precipitated. 2.678 

Gypsum, precipitated... 2.318 

Oxid of iron. 4.54-5.20 

Hydrated oxid of iron. 3.760 

Humus. 1.462 


With these values it is possible to calculate the density of any soil. 
The more important minerals occurring in soil have the following 
specific gravities:^ * 

Specific gravity of different minerals. 


Feldspar. 

.. 2.5 to2.8 

Calcite. 

.. 2.6 to2.8 

Ortboclase. 

.. 2.5 to 2.6 

Dolomite. 

.2.8to3.0 

Oligoclase.. 

... 2.6 to 2.7 

Chlorite. 

. 2.7to3.0 

Labradoriti*. 

... ->.6102.8 

Talc. 

... 2. 6 to 2. 7 

Augite. 

.. . 3. 2 to 3.5 

i Magnetite. 

. 4. 9 to 5.2 

Hornblende. 

... 2. 9 to 3.4 

Limonite. 

.3.4 to 4.0 

Mica.. 

.. 2. 8 to 3. 2 ; 

Hematite. 


Potash mi (‘.a. 

.. . 2.8 to3.0 j 



Magnesia mica... 

.. 2. 8 t(» 3. 2 




THK ^ OLUiMl: WKKillT OF THE HOIL. 

This is also called apparent specific gravity, and is the weight of a 
given volume of the soil compared with an equal volume of water. In 
the specific gravity we are concerned only with the volume of the actual 
solid matter of the soil, exclusive of the air or water that occurs in the 
spaces between the particles; in the volume weight we consider the 
soil as a whole, including the spaces occurring in it. 

According to the investigations of the autlior ^ quartz has the highest 
volume weight in the air-dry state (1.4485), humus the lowest (0.3349), 
and clay a \ii\i\e intermediate between the two (1.0108). The volume 
weight of soils, other things being equal, increases with the presence 
of iron and stones. The volume weight of one and the same soil 
depends on tlie mode of arrangement of the particles and is sulqect to 
great variations. The more compactly the particles are arranged the 
greater is the weight of the mass, when equal volumes are considered, 
and vice verm. Under otherwise similar circumstances the coarser the 
grains the higher the volume weight. A mixture of grains of different 
sizes has a higher volume weight than a mass composed of grains of 
the same size, large or small. By the formation of floccules in a soil, 
its volume weight is decreased in proportion to the coarseness of the 
aggregates formed. 

* G. Schiibler, Gruiidsatze der Agrioulturcbemie, 1838, pt. II, p. 61. C. Trommor, Die 
Bodeukuude, 1857, p. 268. A. voii Liebenberg, Ueber das Verhalten des Wassers im 
Bodeu, Inaugural-Dissertatioi), Halle, 1873. C. Lang, Forsch. Geb. agT. Fhys., 1, p. 
136. G. Ammon, Ibid., 2, p. 26. E. Wolluy, Ibid., 8, p. 347. E. Kamaun, ForstUoho 
Bodenkuiide, 1893, p. 61. 

* Foraob. Geb. agr. Pbys., 8, p. 349, 
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With regard to the influence of water, experimentsliave shown that 
the volume weight of soils increases with the water content, and the 
increase is proportional to the water capacity of the soil. The differ¬ 
ences in volume weight correspond, in general, when soils are approxi¬ 
mately equally saturated, to those in air-dry soils, though the values 
are more concordant in moist soils. 

The expressions heavy and lightsoils, used in practice, have 
no reference to the weight of the mass, but to the resistance which the 
soil opposes to cultivation. 

It is sometimes advisable to examine the soil in its natural state on 
account of the not inconsiderable variations in the volume weight. This 
is most conveniently done by lifting out a column of the soil by means 
of a sampling tube wliich is driven to a definite depth in the earth and 
drying and weighing the sample.^ 

THE COLOU OE THE SOIL. 

This is due to the x>rescnce of certain constituents. The principal 
mineral ingredients of tlie soil (clay, lime, and quartz) are white 
when pure. When the soil is of some other color it is caused by the 
presence of humus matter or iron compounds. The humus substances 
produce a gray, brown, or black color, according to the quantity pres¬ 
ent, while iron, as ferric oxid or hydrate, causes a yellow, brownish, or 
red color. The coloring power of these (*onstituents d(q)ends on the 
constitution of the soil. In sands 0.2 to 0.3 per cent of humus mate¬ 
rials or 1 per cent of ferric oxid or hydrate suffice to cause either a gray 
or a red or brown coloration in the dry state, but in clays more (2 to 5 
per cent humus, 5 to 10 per cent ferric oxid or hydrate) is required to 
produce the same ett'e(*.t. This is due, as a rule, to more intimate mix¬ 
ture of the clayey soils with the coloring matters, A green coloration is 
almost without exception caused by ferrous compounds, and is seldom 
noticed in well aerated soils. 

A change in color in a soil is caused on the one hand by a change in 
humidity, on the other by a change in the iron compounds. In general, 
soils are darker colored when they contain more water, rnd viee versa. 
This is especially true of soils containing much humus, which are dark 
brown or black when wet, become lighter as the moisture decreases, 
and when dry show a gray or whitish-gray color. Soils colored red or 
brown by ferric oxid or hydrate assume a lighter color and under cer- 
tein circumstances (deficiency of air) a greenish color when these com¬ 
pounds are converted into ferrous compounds. The reverse process, 
i. e., the oxidation of ferrous salts, is shown by an immediate change 
in the color of the mass to yellow, red, or brown.^ 

Schtibler, 1.c., p. 61. Meister Programm des .Jahresberichtes, 1857-’58 clerk, 
landw. Centralsohule zu Weibenstephan, 1. A. von Liebenberg, 1. c., p. 6. E. Wolliiy, 
Forsch. Geb. agr. Phys., 8, p. 349. E. Ramann, 1. c., p. 62. 

®W. Schumacher, Die Physik des Bodens, 1864, p. 139. E. Ramann, Forstliche 
Bodenkunde, 1893, p. 36. E. Wollny, Forach. Geb. agr. Phys., 4, p. 354. 
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xnK STRATIFICATION OF THE SOIL. 

The soil, as a whole, is by no means uniform, and this is especially 
true of sedimentary soils. Different soil layers have a different mechan¬ 
ical constitution, the difference being sometimes very great. Since the 
individual layers behave differently toward water, air, and heat, the 
determination of the arrangement of these layers is of particular 
importance. The stratification may be ascertained by the examination 
of vertical sections of soil exposed in pits dug at various suitable places 
or on the surface of columns of soil taken by means of a sampling tube. 
Information can also be obtained as to stratification of the soil by examin¬ 
ing existing exposures, such as railroad and other cuts and excavations. 

The upper layer of the soil, containing the roots of plants and altered 
by vegetable growth, is called surface soil,” while the layer below this 
is termed subsoil.^’ The surface soil includes two layers, an upper 
one or tilled soil, which is artificially altered by tillage, and a lower 
one influenced only by the growth of ])lants, and otherwise in its 
natural condition. We may therefore distinguish between an upper 
and a lower surfaxte soil. In j»ractical agriculture the term surface soil 
generally indicates only the upper layer or tilled soil, while the subsoil 
means the part of the soil below this. The subsoil here begins imme¬ 
diately below the tilled soil, no matter how thick or how thin this may 
be. The subsoil is sometimes regarded as that layer on whose texture 
the moisture of the upper layer depends (permeable or impermeable sub¬ 
soil). A consistent and general terminology does not exist at present, 
but that suggested above corresponds best with natural conditions.^ 

THK DEPTH OF THE SOIL. 

The dei)th of the soil means the thickness of that part which can be 
penetrated by the roots of plants. This is of great importance to crops, 
inasmuch as, within certain limits, they develoi) proportionately to the 
thickness of the layer in which tliey can extend their roots. The depth 
of the soil, therefore, is determined by the distance below the surface of 
the layer which prevents the growth of the subterranean organs of the 
plant. In mountainous districts the de])th of the rock below the sur¬ 
face determines the depth of the soil. In level lands the depth of the 
soil is determined by the distance below the surface of layers of closely 
compacted materials (clay, rock, bog-iron ore) or of (coarse gravel or 
sand, which prevent more or less completely the growth of the roots on 
account of their impenetrability, excess of water, or deficiency in the 
substance necessary to the life of the organs. With regai d to the depth 
of different sods the following gradations may be noticed: 

Thin soil. 15 to liO cm. 

Medium soil... 30 to 60 cm. 

Thick soil. 60 to 100 cm. 

Very thick soil. above 1 meter. 

^ L. von Libnman, Die geologischen Verhaltnisse von Grund uud Boden, 1883, p. 223. 
A. Nowacki, Practische Bodenkunde, 1892, p. 39. F. Dafert, Kloiues Lelirbuch der 
Bodenkunde, 1886, p. 162. W. Schumacher, 1. o., p. 326. 
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THE POSITION OF THE SOIL. 

The surface of the soil is either horizontal or inclined; in the latter 
case the slope may be uniform or nonuniform, and vary in regard to the 
points of the compass and in respect to the horizontal. The compass 
direction is called the ^•exposure/’the slant in respect to the horizontal 
is the inclination.^’ 

The exposure may be easterly, southerly, westerly, northerly, or may 
have some intermediate direction. With regard to varying inclination 
we have the following gradations: 

Level or slightly sloping . 0 to 5^ to the horizontal. 

Sloping... .5 to 10^. 

Very sloping. 10 to 20°. 

Steep... 20to:i0°. 

Very steep. 80 to 45°. 

Precipitous. above 15°. 

The exposure and the inclination are of great importance in many 
ways, because upon them depend the conditions of warmth and humidity 
of the culture layer, and also of erosion of the soil. The former con¬ 
sideration determines the choice of crop and the latter the iiossibility of 
cultivation. 









RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTRY. 

Comparison of methods of sugar analysis as applied to grape 
juice (musts), G. E. (3olby {California Sta, HpL ISf)-} and 1894 ^ pp. 
326j327). —A comparison is given on 3 samples of grape juice of the 
volumetric and gravimetric methods described in the Proceedings of 
the Association of Official Agricultural Chemists for 1892.’ The results 
by the volumetric, method and the electrolytic gravimetric method 
agreed quite closely, but the method of reducing the cuprous oxid in 
hydrogen gave results somewhat higher. 

The unreliability of the Kjeldahl method for determining nitrogen in chloro- 

platinates, Delcpine {Bui. Soc. Chim. Baris, (7A',97), No. 4,p. ^4:2). —Trials of 

this method on clilorojdatinate of triinethylniniu gnv(‘ results in no way approach¬ 
ing the theoretical p(‘rcentageK of nitrogen. Tliis was due to the <‘.soape of free 
nitrogen. 

Researches on the separation of free hydrochloric acid from chlorids, espe¬ 
cially in analysis of the gastric juice, II. ln<:s€n:rji {BuJ. Soc. Chim.. Paris, 13-14 
{1895)jNo. S, pp. 14 2 -133, fill, I). 

The transformation of starch into sugar, Drcn-vcx (Ann. Jnsf. PoHienr, 9 (1895)f 
No, 1, pp. 38-64). —A critical review. 

Rapid determination of starch, P. L. IIibbaku (Nenc Zischr, Hiibenz. Ind., S4 
(1895), No. 7, pp. 86, 87). 

The action of ammonia upon dextrose, W. K. Sione (Amer. Chem. Jour., 17 
(1895), No. 3, pp. 191-196). 

The carbohydrates of the gum of Acacia decurrens, W. E. Stone (Amer. 
Chem. Jour., 17 (1893), No. 3, p>p. 196-199). —This gum does not essentially differ from 
gum arable or p<*a<’h gum or eheriy gum. It furnishes an additional example of the 
oecnrrence of a galacto-araban complex.’^ 

On the composition and analysis of brandy, X. Rocques (Compt. Bend., 130 
(1895), No. 7, pp. S73-374). 

The oxidation of tannin in voider, E. Lindet (Compt. Bend., 130 (180.3), No. 7, 
pp, S70-S73). —It is claimed, as pointed out by Bertrand (Compt. Bend., 130 (1895), No. 
5,p.366), that the brown coloration of the cider and marc is due tathe energetic 
oxidation of the tannin present by a fernn'iit similar to diastase which is designated 
laecase. 

The determinjition of tannin in wines. A, Viuna (Staz. Spei'. Agr. Jtal., 38 (1895), 
No, 1, pp, 19-33). 

On the analysis of tannin compounds, A. Girard (Compt. Bend., 120 (1895), 
No. 7, pp. $58-360). —The discordant results obtained by difterent chemists with the 
author’s method (Compt, Bmd., 95 (1893), j). 185), are explained by variations in the 
character of the intestinal membrane used. The diflficnlty is removed by carefully 
purifying the membrane. 


^U. S. Dept. Agr., Div. of Chem. Bui. 35 (E. S. R., 4, p. 580). 
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A thennostat, Bkklkmont {Bui, Sac. Chim, Parity lS-14 {1896), No. S,pp. 8^8,1^, 

fig- 

An apparatus for grinding peanuts, J. G. W. Kkmm (^Nmc Zitohr.' BUhenz. Ind., 
84 {1895), No. 6,pp. 79, SO, pi. 1)1 

Some new pieces of chemical apparatus, P. Nysbens {Rev. Agrou. Louvain, 8 
{1894)y No. 4, pp. 845-858, jigs. 4). —Descriptions of fat extractor, mechanical agitator, 
and water hath with constant level. 


BOTANY. 

The method and application of a quantitative botanical anal¬ 
ysis of meadows, A. Voigt {Landw. Jahrb.j 23 (1894)^ No. 4 and 5, pp. 
707-788, figs. 2 ).—Tlie author reviews the methods heretofore employed 
in making botanical analyses of meadows, and points out some of their 
deficiencies. The value of botanical analyses as compared with chem¬ 
ical analyses is shown. Chemical analysis of grasses does not always 
represent the true value of meadows either for pasturage or hay as 
well as a botanical analysis, as from the latter may be seen the relative 
value of various species, based on the avidity with which stock will eat 
them. 

The method suggested by the author for securing representative 
material for a quantitative botanical analysis of an area of 1 are is 
as follows; Immediately after mowing from each swath at distances 
of about 50 cm., specimens are taken in proportion to the size and 
abundance of the material. This forms what is called type 1, and will 
weigh from 17 to 30 kg., depending on the abundance of the material. 
This type is then spread about in a circle of 1.5 to 2 meters in diameter 
until it is of a uniform thickness and of ai>parent homogeneity. From 
this circle type 2 is taken, by removing a handful at a time from differ¬ 
ent parts of the circle until about one fourth of tlie total quantity is 
secured. This type is similarly treated to secure tyj)e8 3 and 4, the 
final one of which will weigh from 2 to 4 kg. From this last so-called 
type the botanical determinations are made, a part being retained for 
control analysis. When strong plants, as thistles, meadow sweet, etc., 
are present, they must be broken up, so as to permit of a more even 
distribution of their material. The principal difficulty in such an 
analysis will be with the grass leaves, such as are found in aftermath. 
These must be removed, assorted, weighed, and their proportion to 
the whole ascertained. Their determination is difficult, and should be 
made by a specialist. The same is true of the sedges, mosses, etc. In 
this way the species of plants found in a meadow and their relative 
abundance may be determined with reasonable accuracy. 

The author divides the more common grasses into 4 categories, the 
groups and 8i)ecies being arranged according to their relative value for 
forage, the first being considered the best, the others decreasing in 
value according to their position in the list. Group 1, Festuca elatior^ 
Lolium perenne, Dactylis glomerata,Arrhenatherum elatius^Avenaflaves- 
e&ns, Phleum pratense, Foa pratensis, P. trivialis, Agrostis alba, Glyoeria 
Jluitam, G. aquatica, and Gynosurua cristatus. Group 2, Featuoa ruAra^ 
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Anthoxmiihim achratum^Agrostu vulgarisj Briza media^ B»iidL Alopecurus 
gmiculatm. Group 3, Holcus lanatus^ H. mollis^ Bromus mollis^ Agrostis 
omina, and Festuca ovina. Group 4, Molinia cmridea^ Aira ccespitosay 
A, flexuosa^ Sielingia decumbenSj Nardiis strictaj and Phragmites com¬ 
munis. 

The author has repeatedly tried the above metliod and considers 
it much more reliable than any other. The practical application of 
such an analysis the author considers under 6 heads: (1) Influence of 
fertilizers and differences between first and second cuttings; (2) a 
knowledge of the local differences in meadows as bearing on ameliorat¬ 
ing conditions; (3) ability of different species to form aftermath, and 
variations in the same; (4) classification of grasses according to their 
ability to produce leaves and the causes which influence leaf develop¬ 
ment; (5) the determination of seed mixtures adapted to certain con¬ 
ditions, and (6) investigation of meadow plants according to their 
nutrient material, the valuation and duration of meadows and of the 
meadow land itself. 

Contributions from the IT. S. National Herbarium, J. N. Eosb 
{U, S. Dept, Agr,j Division of Botanyj Contributions from the U, 8, 
National Herbarium^ vol, I, No, 9^ pp, 293-134^ pis, 13j figs, 10), —A 
report is given, containing critical notes and descriptions of new 
species, of a collection of plants made by E. Palmer in the States of 
Sonora and Colima, Mexico, during the years 1890 and 1891. The 
grasses were determined for tliis report by the late G. Vasey, the ferns by 
I). C. Eaton, the Cyperaccce by N. L. Britton, the species of the genus 
Piper byC.de Candolle, the Saplndacecc by L. Radlkofer, and assistance 
Tvas given by others in various groui)S. An index of this completed 
volume is given in this number. 

The influence of cold on plants—a resume, C. Abbe.— In 1888 and 
1891 Sebastiano Cavallero ^ published his original investigationsconfirm- 
ing the results arrived at by German students a few years before as to the 
effect of frost upon plants. He states that until lately it was supposed 
that by the freezing of the sap the cells are distended and the tissues 
torn asunder, and that to this injury the death of the plant must be attrib¬ 
uted, In the winter of 1887-^88 he ascertained that the frozen tissues 
did not suffer any injury, and repeated his observation in 1890-’91. 
He found that under tlie action of frost a rupture of the tissues is very 
rare and that the cells themselves never freeze; that the small crystals 
of ice are not formed within the cells, but in the intercellular spaces; 
and that this formation occurs both in the hardy and the delicate plants. 
It is the chemical changes brought about by frost that are of principal 
importance. So far as it goes Cavallero’s work confirms that of Miiller- 
Thurgau, published first in 1880, and subsequently elaborated and 
published in 1886. As his conclusions are not yet found in the text¬ 
books, it may be stated that in general as the temperature of the plant 

»Gior. Agr., 1888, Mar. 11; Gaz. Maatova, 1891, Jan. 24. 
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cools the water exudiug from the individual cells leaves a more con^ 
densed sap behind and the intercelhilar s]>aces are tilled with purer water. 
Owing to capillary pheuoniena this water is not easily frozen until it has 
been cooled ^several degrees below the freezing point, and then its tem¬ 
perature suddenly rises to 32^ F., as in the ordinary experimentation 
of the physical laboratory. The water within the cells is of course not 
yet frozen, being a more condensed sap, whose freezing jmint is usually 
lower than that of pure water. If now the temperature falls still lower, 
the ice cools, and eventually the sap within the cells may be frozen, 
but this is rare, and when it hapi)ens it does not necessarily tear the 
cell wall, because the (piantity within the cell is not more than suffi¬ 
cient to fill u]) the space formerly occupied by the water that exuded. 
If now the i)lant thaws out, the great mass of intercellular water escapes 
b}^ transpiration. A little may go back into the cells, but this is a 
small percentage and oftentinu^s none. The plant wilts by the rapid 
loss of this water. Furthermore, a chemical change takes place in the 
cells by the exm-etion of pure water, and the cell saj) that is left behind 
constitutes a new chemical comiamnd. Such cells now change their 
character and their relation to th(‘ groAvth of the ])lant. Many of the 
excrescences and the diseases forimnly sujjposed to be due to bacteria, 
or fungi, or parasites are found to be due to the chendeal changes that 
have taken jdace within the (*ells in consequence of freezing. Thus 
Hartig shows that the frost Icrehn, or excrescence on trees, is a growth 
due to the effort of the plant to get rid of or cover up the dead cells 
lu’oduced by frost. When a frozen plant is young and tender and its 
leaves immature, the exudation through its tender cell walls may lie 
directly on the outside of the cuticle, but as the (uiticle hardens in the 
mature plant, and the development of stomata becomes more complete, 
the greater part of the exuded water and its resulting ice is in the 
intercellular spaces. When the frozen plant is thawed out and 
evaporation is rapid the loss of water either from the surface of the 
tender ])lant or through the stomata of the mature jdant is much more 
rapid than under normal <*onditions and the plant wilts, but when 
there is no evaporation, the sap has time to return into the cells, and 
the wilting is not so severe. Therefore it is proper to say that the 
injury is not done by the more dr less rapid thawing, but by the more 
or less rapid evaporation that accompanies the thawing. If similar 
plants are thawed out under warm and cold Avater, respectively, the 
rate of thawing has no influence on its health, as Avas sIioavu by Sachs 
long ago. It is now seen that this is because in both these cases there 
is no sx)ecial chant^e for evax)oration, and the sap aa as able to go back 
into the cells f the contrary occurs when the plant thaws in the open air. 

It is commonly said that those plants and parts of plants which 
catch the early morning sun and are thaAved out rapidly suffer in con¬ 
sequence, but it is now evident that two other factors have a predomi¬ 
nating influence, viz, (1) the special evaporation in air and sunshine; 
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(2) the fact that these parts have, during the previous growth, been 
daily receiving extra sunshine and have thereby become more turges- 
ceut than the shaded portions. This has prepared their cells to suffer 
more from frost. Kunisch likens the chemical change that the sap 
undergoes in each cell to the freezing out of cryolites at specific tem¬ 
peratures from ordinary solutions: it is the chemical change that is the 
real cause of the death of the cells, and if too many cells are killed 
'the whole plant succumbs. Moll shows tliat the wilting of the frozen 
leaves is due to the collapse of the cells whose exuded water has frozen 
in the intercellular spaces. 

Sorauer traces the frost brand or blight, the frost brehs or cancer, 
the frost beulm or boils, the frost leppen or patches, and the frost 
runzeln or wrinkles and puckers to a healthy effort of the plant to get 
rid of or cover up the cells that liave betm killed by the frost. 
When a plant is abundantly supplied with warmth and moisture it 
sutlers most from spring frosts; but when it has been retarded in its 
development, and especially when it is still in its winter stage of vege¬ 
tative repose, it sutlers least. When the autumn and early winter are 
warm and dry and the tree continues its growth late in the season tlie 
subsequent winter freezes are more injurious to it because in general 
there is more sap in its cells and more cells suffer from the chemical 
changes produced by the cold. 11. Go(dh(‘ collects a number of facts 
illustrating this general principle. He recommends tliat all frost wounds 
be cut out as soon as ])erceived and (dosed iij) with grafting wax; ciov- 
ering the wounds with clay may soinetim(\s do, but in general fungi 
develop beneath that. The hot wax or wash with fungicides may kill 
the wood to the de[)th of a. millimeler, but it j)reserves the rest. Goethe 
recommends to strip off the leaves in autumn, to loosen the earth about 
the roots, to whitewash the braindies and trunks with lime and 
enveloii them with straw. Hoiauer has es])e(*ially investigated both 
the mecdianieal and chemi(*al injuries and the effects of temporary 
frosts and of long-i^ontinued frei^zes. Miiller-Thurgau in lcS86 summed 
up the exi)erience of others and the thousands of ex})eriments made by 
himself about as follows: The exudation of the sap from the cells and 
its freezing outside is the death process. Then the injury is done, the 
cell is dead fi-om that time forth, but perhaps not the whole plant; no 
process of thawing will revive the dead cell or dead plant. As a pro¬ 
tection against loss by frost he suggests; The proper selection of vari¬ 
eties which, in consequeiu’c of their origin, (Min be (considered as able 
to resist frost ; the new development of hardy varieties from such 
hardy individuals as may be occasionally discovered; the diminution 
of danger against frost by })roi)er (cultivation and nourishment and 
whatever makes the plant sound and vigorous, as suggested by tlie 
various experiencces of severe winters; the acceleration of the begin¬ 
ning of the period of vegetative rest (stripping the leaves is considered 
to be without advantage) and the retardation of development—that is 
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to say, the prolongation of this repose by protecting the plants |wid the 
soil from premature warmth. As external protections, he recommends 
covering the ground around the plants with earth or snow or mulching. 
He gives special attention to the smudging of the vineyards, with some 
historical details. We must refer to the original ^ for the many details 
which he gives as to the treatment of plants that have been injured 
by frost. 

Since 1886 the following additions to our knowledge have been 
published. In 1886 Wollny^ summarized our knowledge of methods 
of cultivation by which to assist cultivated plants in overcoming 
unfavorable climatic influences, especially frost. He lays principal 
stress upon the introduction of hardy varieties and shows that these 
may be developed by selecting the larger seeds. In general the plant 
has a greater resistance to frost in proportion as the seed from which 
it was developed is larger. Again, plants from unripe seeds possess a 
less resisting power to the frost than those from the developed seed. 
Again, a seed that develops prematurely in the ftill has the greatest 
danger of suffering during the following winter. Finally, the plants 
stand the frost better in imoportion as the seed is buried less deeply, 
since the seeds that are sown shallow give rise to the most vigorous 
plants. 

Detmer^ finds that perfectly dry grains and fruits exposed to —IQo 0. 
or lower retain their vitality, but that moist fruits and seeds are killed. 
Ordinary wheat kept at —10^ 0. loses much of its energy and speed 
of growth and is enfeebled apparently in proportion to its moistness. 
He agrees with Sachs that many plants die under rapid thawing that 
live under slow thawing, but that certain parts of plants die in conse¬ 
quence of freezing alone independently of thawing. 

Kny^ from his experiments as to whether frost acting on the seeds 
affected the subsequent development of the plant found that seeds 
of peas, beans, clover, rape, tobacco, and barley, when tliey were well 
dried and then divided into 3 groups, (1) those that were frosted, (2) 
kept cool, and (3) quite warm, and then planted, germinated and devel¬ 
oped without any great difference; but seeds that were not well dried 
were injured by the cold. 

.Wollny finds that potatoes are less in number and weight when the 
seed tubers have been long exposed to freezing. 

L. H. Bailey,has shown the good influence of wind-breaks in 
agriculture, iucluding their advantages as a protection against freezing. 

Jumelle’ shows that although plants cease respiring at very low 

iLaudw. Jahrb., 15 (1886), pp. 453-600. 

sForsch. Geb. agr. Phys., 9 (1886), p. 292. 

3 Ibid., 10 (1888), p. 235. ^Ibid., 11 (1888), p. 122. 

ON. Y. Cornell Sta. Bui. 9 (E. S. K., 1, p. 276). 

^I’orscli. Gob. agr. Pliys., 14 (1891), p. 446. 


•Ibid., 12 (1889), p. 898. 
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temperatures, yet in the presence of light they can assimilate the car¬ 
bonic acid gas of the atmosphere at a temperature of ~-40o C., and that 
the so-called sleep, or vegetative repose, is due to the drying up of the 
plant and not to the cold. 

Bliznine^ shows that the freezing of wheat in a cold but snowless 
December does much more injury than in February, apparently owing 
to the early tender stage of growth. 

Hartig^ shows that the temperature under the bark of a tree after 
the leaves have fallen, and therefore in winter time, may be 50 or 
550 0 . on the sunny side, while the temperature on the shady side is 
15 or 200 legs. With this high temperature there comes a stimulated 
evaporation on the sunny side that separates the bark and kills the 
tree. 

Petit^ calls attention to the fact that as water in capillary vessels 
does not freeze until it is cooled down to a temperature tar below that 
of melting ice, so in like manner the water in the soil which is spread 
in capillary films over each grain of gravel may be cooled to about 15o F. 
without freezing, but when it does change to ice it vsuddenly warms up 
to 32*^. For this reason the temperature of the soil cools more rapidly 
during the nighttime in proportion as the soil is drier. On the con¬ 
trary, in the summer time, when freezing does not come into play, the 
soil is warmer in proportion as it is drier. 

Prunet^ finds that on thawing the frozen plant the water is lost by 
evaporation from the surface rather than by the ordinary operation of 
transpiration through the stomata or breathing pores. 

Schindler® in his extensive special studies on the relation of wheat 
to climate accepts the fact that wheat is less sensitive to frost in pro¬ 
portion as its vegetative period is longer, but thinks that no explanation 
is as yet known. The dry wlieat of the Ste])pe8 does better than the 
moist wheat of western Europe. The x>ower of resisting frost depends 
ultimately on the specific peculiarities of the x)rotoplasm, about which 
we know nothing. 

The effect of bad seasons on the growth of trees, A. Cary {Gar- 
den and Forest^ 8 {1895)^ pp. 89 ).—During the winter of 1893-^94 the 
author made a study of the so-called year rings of spruce trees, in the 
course of which the rings of over 1,400 trees in Maine were counted. 
In all trees of apparently more than 80 years’ growth a belt was noticed 
in which the rings were greatly reduced in size, in some cases being 
seen only with the aid of a microscope. By reference to meteorological 
data of undoubted authority it was learned that a series of remarkably 
cold seasons bhgan in 1812 and culminated in 1816, the years 1812,1815, 
and 1816 being the most severe. The record of the effect of these years 

J Forsch. Gel), agr. PliyB., 15 (1892), p. 122. 16 (1893), p. 61. 

•Ibid., p. 285. “Ibid., 17 (1894), p. 142. 

•'Ibid., p. 209. 
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in the trees is usually represented by a zone of 6 or 7 greatly reduced 
rings. If each ring represents a year’vS growth the zone should begin 
with the seveirty-seventh from the bark. In some cases this was found 
to be true, but more frequently there was a discrepancy of 3 or 4 rings. 
Counting from the inside of the zone of reduced rings to the bark a 
similar discrepancy is noted, showing that the number of rings can not 
be taken as a perfe(*;t index of the age of a tree, but shows the number 
of growth periods, which may be influenced by cold or drought, in which 
case several rings.may be deirosited during a single year, or in ordinary 
seasons an occasional extra ring may be deposited. 

The paths of gaseous exchange between the aerial leaves and 
the atmosphere, F. F. Blackman {Froc. Roy. Soc.j57 (1895)^ Ro. 342,pp. 
165-168 ).—On account of the smallness of the quantities of gas involved, 
the author states that i)ractical]y no attempt has been made hitherto to 
determine by direct estimation theqiiestion of the path by^which carbonic 
acid passes out of the leaf in respiration and into it in assimilation— 
whether this takes i)lace by the stomatal openings or through the con¬ 
tinuous surface of the cuti(‘Ie. Tlie existing experimental evidence is 
all of an indirect nature, and rather tends to supj)ort the view that the 
exchange is a cuticular phenomenon. Bartlielemy in 18(>8 put forth the 
view that the cuti(de was especially adaj>tcd for tiansmitting carbon 
dioxid from the external air to the assimilating ( ells beneath. This 
view he supported by experiments on the ai tificial osmosis of gasses 
through leaves. About the same time Boussingault ])erfoi*med experi¬ 
ments that seemed to show definitely that in assimilation tho. carbon 
dioxid taken up by the leaf entered it through the upper surface devoid 
of stomata rather than through the more distant stomatal o[)enings. 
In support of the view that stomata fbiin the }>aths of gaseous exchange 
we have the conclusion arrived at by Mangin in 1888, from diffusion 
experiments on isolated cuticle, that this diffusion is insufficient to 
account for the whole gaseous exchange of the leaf. By the aid of an 
apparatus designed by the author he has been able to estimate suc¬ 
cessfully the amount of carbon dioxid given out and taken in by the 
two surfaces of the same leaf under the same lionditions. For this 
purpose shallow cai>sules 10 sq. cm. in area, consisting of a glass i)late 
with metal rim, through whicli tubes for the circulation of the air current 
pass, are employed. Two of them are affixed to a leaf on opposite sides 
of the same area in air-tight union by means of soft wax. Through 
these two continuous currents of air can be keiff flowing over the two 
surfaces and the carbon dioxid j^roduced or taken in during a given 
time by each of them be <letermiiied. Numerous experiments on the 
respiration of a variety of leaves with the stomata all on one side or 
variously distributed on the two sides agree in showing that the 
stomata are the site of the exhalation of tliis gas. When no stomata 
are present on the upper surface ot the leaf then i)ractically no carbon 
dioxid is exhaled from that surface, while more tlian thirty times as 
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much may be given off from the lower stoinatiferous surface. When 
stomata occur on both surfaces the relative amounts of the gas exhaled 
closely follow the ratios of the number of stomata. To prove this the 
author shows that Ampelopnis hederaeea, Avith no stomata on the upj)er 
surface, but Avith many on the lower, exhales carbon dioxid in the 
proportion of 3:100 for the two sides; iu A llsma plant acfo the proportion 
of the stomata on the two surfaces is as 135:100, and the proportion of 
the gas exhaled is as 120:100; in Iris gef'manica^ with an equal number 
of stomata on each surface, the proportion of tlie gas exhaled by the 
two surfaces is as 110:100; and in Ricimis communis the proportion of 
stomata is as 100:250, and the gas exhaled is as 100:2(30. 

Experiments in the absorption of carbon dioxid during assimilation 
showed the same close relation to the distribution of stomata. As 
hitherto carried out, the author considers direct sunshine, continuous 
for several hours, as essential to the success of tlicse experiments. A 
very simi^le experiment of the author^s will show that the stomata are 
practically the sohj path of entry of carbon dioxid for assimilation. If 
part of the lower stomatic surface of any l(*af, liaving no stomata on 
its upper surface, be coated with wax so as to mechanically block the 
stomata, no starch can be (brmed in that area, Avhile adjacent areas 
may become rich in stareli. 

The previously mentioned exi>erimejits by Boussingault were con¬ 
ducted Avith the leaves of* Nerium oleander^ tlie upi)er surhice of whose 
leaves possesses no stomata. These leaves assimilated less when the 
upper surface had been coated with Avax than Avlnm the lower stoma- 
tiferous surface had been so coat(Ml. The author claims that the expla¬ 
nation of this is due to the fact that IJoussingault experimented with 
the leaves in an atmosphere containing 30 pei* c(mt of carbon dioxid, 
which is greatly iu excess of the optimum ])ercentage of carbon dioxid 
assimilated by this leaf. Under these conditions tlnu’c penetrates into 
the leaf so much of the gas that its assimilatory activity is lessened 
and falls below that of another leaf, into which, owing to the blocking 
of the stomata, the gas ditfuses very slowly and can not. t^xceed the 
optimum strength. 

Further evidence on the possible x)athsof gaseous excdninge lias been 
obtained by investigating the degree to Av-hich diffusion of (*,arbon 
dioxid can be artificially iiroduced through tlie living l(‘af. Strong 
mixtures of the gas were led continuously across one surface of the 
leaf and the amount Avhich diffused through it was estimated. (Hher 
experiments on the resx)iration of injected lea ves also supfiort the view 
that the stomatal oxienings, in sjiite of their minuteness, offer a much 
easier path from the atmosxihere to the interior of the leaf than does 
the cuticle. The conclusions of the author are as follows: 

<‘(1) Under nornuil conditions practically the sole pathway for carbon dioxid into 
or out of the leaf is by the stomata. Since oxygen diffuses more readily than car¬ 
bon dioxid through fine openings, the same probably holds lor oxygen and the whole 
of the gas exchange. 
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*^(2) Under abnormal conditions, when the stomata or intercellular spaces are 
blocked and the surrounding tension of carbon dioxid is great enough, passage of 
carbon dioxid by osmosis through the cuticle may take place. 

*^(3) That such closure of stomata as is held to take place in darkness does not 
prevent the distribution of gas exchange closely agreeing with that of the stomata. 

*^(4) That the exhalation of carbon dioxid in bright light by a leafy shoot in Gar- 
reau’s well-known experiment is not the expression of any physiolog'ical truth for 
the leaf, but only due to the imperfections of the conditions; to the presence of 
immature parts, or of tissues not sufficiently green or not fully illuminated. Mature 
isolated green leaves fully illuminated assimilate the whole of their respiratory car¬ 
bon dioxid and allow none to escape from theni.^^ 

a 

The bacteria of the root tubercles of Leguminosac, M. Gonneb- 
MANN [Lmidw, Jahrh., 2S (1894), Wo, 4 and 5^ pp, 649-671), — The author 
has sought by nieaus of pure cultures, soil investigations, and inocula¬ 
tion experiments to ascertain the probable number of forms of bacteria 
capable of forming tubercles on the roots of leguminous plants. The 
methods employed by the author are described very minutely. Plate, 
gelatin, and potato cultures were made of all forms found in the tubercles 
of Lupinns albufi, L. (mffmtifoJim^ and 1j. luteuSj and the winter soil was 
carefully examined to learu liow the organism passes the winter. He 
found in his cultures several forms of Bacillm and and 

claims that those bacteria forming tubercles on the roots of legumes 
are spore forming, and in this way pass the winter in the soil. 

From his experiments the author thinks that there is not so great a 
necessity for the pi*esence of bacteria for nitrogen assimilation as is 
sometimes claimed, and that the relationship between the plant and the 
organism is otten one of parasitism rather than of symbiosis. 

The autlior concludes that (1) the tubeicles of Legiminosw are not 
formed by a single S])ecifi(* bacterium, but that in different localities are 
to be found different organisms capable of producing them; (2) the 
Y-formed specimens, the so (tailed liacteroids, are very (tomi>lex while 
in symbiosis with the plant, but later upon the dissolution of the tuber¬ 
cles they separate into simx^le bacilli, and as such they may be found in 
the surrounding soil. In the spring they enter the jilants and form by 
their growth into new Y-shaped bodies; (3) the symbiotic relationship 
is not yet (completely established, siiuce the tubercle bacteria alone can 
not make the free nitrogen available for the xdant, but it seems more 
probable that the plant itself without symbiosis can take up and assim¬ 
ilate free nitrogen; the bacteria, however, may assist the iilant in con¬ 
tributing to its higher nitrogen content. Further, it is shown that in 
spite of the presence of bacteria the i)lants do not take up any greater 
nitrogen content. From many recent experiments it is shown that not 
only a symbiotic but also a parasitic relationshij) exists between the 
plants and their bacteria, also that the effect of the bacteria and the 
method of nitrogen assimilation are not well known. 

On the presence of alumina in plants and its distribution, 
Bebthelot and G. Andri^ (Compt. Rend,^ 120 (1895)^ No. 6, pp. 288-’ 
290). —As a contribution to the question of the existence and proportion 
of alumina in i)lants the following determinations, ?^mong oth^r 





BOTAmr. 


785 


are reported: Carefully washed alfalfa roots,0.127 to 0.5 per cent of 
purealuinina; convolvulus roots, 0.059C to 0.4 per cent; Bermuda grass 
roots, 0.011 to 0.12 per cent; lupine leaves, 0.013 to 0.037 per cent; linden 
leaves, 0.0012 to 0.0025 per cent. 

These results indicate that alumina is present in considerable amounts 
in plants with extensive root systems, but that it remains largely in the 
roots and is found in only minute (piantities in the leaves. 

Report of the botanist, B. D. H alsted {Netc Jersey Stas, Ept. 1893y 
pp. 289-436y Jigs, 73), 

Stfvopsis .—The author gives a report on weeds, potatoes grown directly from the cnt- 
tivigs, the Bolaudi prix ess of sun x>rintii»g, and various fungus diseases (see p. 823). 

Report on weeds (pp. 200-312).—The author prepai ed as a part of the 
Agricultural College and Ex])eriment Station exhibit at the Columbian 
Exposition a collection of the most common weeds of the country, which 
were displayed in wing frames and as an herbarium. A case of 100 
weed seeds was also shown. In collecling the material for this exhibit 
an opportunity was odered for extending the check list of^American 
weeds, a revised list of which is given. This list embraces 817 sxiecies, 
representing 77 orders. An illustrated lecture upon weeds was pre¬ 
pared, a synopsis of which is givam. 

Potatoes hy the direet method (pj). 312-318).—The author’s attention 
was called to sjiecimens of seed [mtatoes that failed to produce plants. 
In their stead small tubers were grown from the eyes, and all turther 
development stoi)ped. In a few cases there was a feeble attempt to 
send up shoots, but in all cases the yield was greatly reduced. Foreign 
truckers are said to sometimes take advantage of this habit to produce 
an early crop of x)otatoes. The reason for this unusual behavior seems 
to be physiologi(*al, and whatever tends to weaken the seed may under 
adverse atinos])heric conditions firoduce the result given above. 

The solaudi process of sun printing (pp. 318-323).—Tliis process con 
sists in exposing the sul)ject, nec(‘ssarily somewhat translucent, to the 
sunlight in an ordinary ]>rinting frame with a sheet of sensitized paper 
back of it, as in the ordinary way of i)rintiiig from a jiegative. Tliis 
sun print when toned becomes the negative from which the pictures 
may be printed, a piece of glass being interposed between negative and 
print. The toning is done with kerosene for both negative and posi¬ 
tive. As the object must be translucent, the uses to which this metliod 
can be placed are limited, but any object that will allow any light to 
penetrat*e may be so photograi)bed if exx)()sed long enough. Leaves, 
thin sections of wood, rusts, leaf spots, blights, etc., are especially 
adapted to this process. This method of ])rinting is not new, but the 
use of kerosene as a clarifying agent is the chief point of interest, as 
it diminishes the time required for exposure and sharpens the details 
of the positive picture. 

Shrinkage of leaves in drying (pp. 321-326).—l!^^umerous leaves were 
printed by the solaudi process, after which they were prepared for the 
16352—No. 9-3 
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herbarium in the usual way. A table is given showing that endogens 
shrink less than exogens, the average of 4 endogens being 18 per cent, 
with 11 x>er cent for Pontederia and 27 per cent for a Panicum^ while the 
average of 7 exogens was 31 per cent in drying, the extremes being 
21 per cent for hollyhock and 45 for a catali)a loaf. A study of the 
outlines shows that leaves shrink most in the region of fewest veins, 
and the author gives the following law: ^‘Leaves in drying under 
pressure shrink toward the mass center of their framework.” 

Botanical work at the Mississippi Station {Mississippi Sta. Rpt. 1893^ p. 47 ).— 
A brief mention of the nature of the botanical work being carried on at the station, 
which is chiedy devoted to a botanical survey of the State, comprising a collection 
and study of the flowering plants, and also of the mildews, rusts, smuts, and other 
parasitic fungi. 

A model for a botanical course, G. Haberlandt {Bot. CeniM., 61 {1895), No. 7, 
pp. 241y 242). 

On the list of Pteridophyta and Spermophyta of northeastern America as 
prepared by the nomenclature committee of the Botanical Club, B. L. Robin¬ 
son {Bot. Gaz.j 20 {1895)^ No. 3, pp. 97-103). —The author gives numerous instances 
in which the rules of the committee do not secure the much desired stability of 
nomenclature, and advances*opinions why their rules will not secure the desired 
results. 

The fundamental difference between plants and animals, C. S. Minot {Science, 
n. ser., 1 {1895), No. 12, pp. 311, 312).—The author Indds that i)lant 8 obtain their food, 
either liquid or gaseous, by osmosis; and animals in the form of concrete particles 
which are lodged in the cell proto|)lasm by the activity of the protoi)lasm itself. 
Apparent discrepancies are otfered in the case of the Myxouiycctes and the tape 
worm, the one usually classed witli plants taking its food by an ainceba-like method, 
the other living as a parasite by absorption. 

The plant individual in the light of evolution, L. H. Bailey {Science, n. sei'., 1 
{1895), No. 11, pp. 281-292).—The author discusses bud variation in its relation to 
Weismannism. He considers the theory of Weismann inadequate to explain bud 
variation. 

What constitutes metamorphosis in botany, A. Mann {Inaiig. Dissertation, 
Munich, 1894, pp. 40, figs. 25; ahs. in Bot. Centhl., 61 {1895), No. 7, pp. 264, 265). —The 
author discusses the morphology of sprouts, (a) tendrils, (?>) thorns, and of leaves, 
(a) bud scales, {h) phyllodia, (c) tendrils, and {d) thorns. 

The geotropic curving of nodes, R. Barth {Inaug. Dissertation, Leipzig, 1894, 
pp. 39; abs. in Bot. Centbl., 61 {1895), No. 10, pp. 364, 365). 

Contraction of trees caused by cold, J. Clayton {Nature, 51 {1895), p. 462). — 
The author gives measurements of 13 trees measured October, 1894, and February and 
March, 1896, showing a contraction for February, when the temperature was 3^ F., 
varying from to of an inch in circumference. 

On the forms of chlorophyll, A. Etard {Compt. Rend., 120 {1895), No. 6, pp. 328- 
SSI ).—The author has separated from afalfa a second form of chlorophyll, the for¬ 
mula of which is C 42 H 63 NOM. 

On the forms of chlorophyll, A. Gautier {Compt. Rend., 120 {1895), No. 7, pp, 
S65, S56 ).—Remarks on articles by Etard {Compt. Rend., 119 {1894), p. 219, and 120 
{1895), p, S28). The author states that he (Gautier) showed in 1877 that there wore 
different kinds of chlorophyll in different orders and genera of plants. He had sep¬ 
arated the principal chlorophyll of rye grass and spinach in 1886, the formulas for 
which are given as C 30 H 48 N 2 O 3 for the rye grass, and C 40 H 64 N 2 O 4 for the spinach. 

A preliminary investigation of the presence of diastase in plants, J. Gruss 
(R er. deut. bot. Gee., IS {1896), No, 1, pp. 2-14). 

Root tubercle bacteria, Danckblmann {Ztsohr. Foret, und Jagdw,, 27 {1896)^ Nth 
§,pp,90,91). 
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Hq plants assimilate argon? E. Blass {Mature, 51 {1895), p. The note by 

Blass is answered by W. Ramsey, one of thi discoverers of the new element, that 
experiments are under way by which the question can be answered. 

Primitive corn {Meehan’s Monthly, 5 {1895), No. 3, p. 44, fig. 2).—An account of 
sexual abnormalism in an ear of corn—the pistillate and staminate flowers mixed. 

A new method for investigating the carbonic acid gas exchanges of plants, 
F. F. Blackman ( Vroc. Roy. Soc., 57 (1895), No. 342, pp. 162-164).—An abstract is 
given briefly describing a form of apparatus designed to measure small quantities 
of carbonic acid gas given off by parts of leaves. 

Apparatus for physiological botany, W. C. Stevens {Bot Gaz., 20 (1895), N^o, 
3, pp. 89-96, pU. 4 ).—Descriptions are given of a centrifugal machine and tliree forms 
of clinostats—a horizontal, vertical, and universal clinostat. 

Flowers and Insects, XIII, C. Robertson {Bot. Gaz., 20 {1895), No. 3, pp. 104- 
110 ).—The author discusses the mutual relationship between the flowers of JJodeca- 
theon meadia, Steironema ciliata, and Ensleniaalbida, and the insects found to visit them. 

Phenological observations in Metz during the years 1891-94. Schafer {Jahrei* 
her. Ver, Erdhnnde in Metz, 16 {1893- 94). 

ZOOLOGY. 

Monographic revision of the pocket gophers, family Geomy- 
id8e,C. H. Merrtam ( U. S. Dept. Agr., Dlelmmof Ornithology and Mam- 
malogy, North American Fauna, No. S, pp. 25S, figs. 7.1, pis. 20, maps 4 ).— 
An illustrated monograph of the pocket gophers, ex(*lasive of the genus 
Thomomys, giving detailed teclinical, anatomical, and systematic de¬ 
scriptions of the various species, with notes on habits. It is divided 
into introduction, and 4 chapters: General remarks; morphology of the 
skull; the dental armature, comprising tlie teeth and the mechanism 
and dynamics of the cutting machine; and systematic descriptions of 
the genera and species. The genera Pappogeomys, Cratogeomys, Platy- 
geomys, Orthogeomys, Heterogeomys, Macrogeomys, and Zygogeomys, and 
the following species and sub-species are described as new: Geomys 
iuza mobilensis, O. breviceps sagittalis, G. brericeps attivateri, G. texensis, 
0. arenarius, G. personatus fallax, Pappogeomys albinasus, Cratogeomys 
perotensis, C. estor, G. peregrinus, C. oreocetes, C. casfanops goldmani, G. 
fuhescens, Platygeomys tylorhinus, P. planiceps, Orthogeomys latifrons, 
0. nelsoni, Heterogeomys torridus, Macrogeomys dolichocephalus, M. cos- 
tarieensis, and Zygogeomys trichopus. 

Pocket gophers and moles, C. L. Newman {Arkansas Sta. Rpt. 1894, pp. 108- 
113). —A reprint from Bulletin 28 of the station (E. S. R., 6, p. 389). 

METEOEOLOGY. 

Frost warnings, J. M. Shirier {Proc. Ga. Hort. Soc. 1892, pp. 56- 
58 ).—Brief geperal note on Georgia weather service and the methods 
of sending out information as to the approach of frosts. It is recom¬ 
mended that smudges be used for protecting plants from early frosts. 
Piles of slowly inflammable material, such as green pine butts, are to 
be made and lighted, at least 4 smudge piles l)eing employed for every 
ICO acres of ground. It is believed the smudge would be dense enough 
to envelop surrounding vegetation and protect it from frost, as is done 
successfully on the prairie lands of Minnesota. 
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Prediction of night frosts in the spring, 0. Eoitsseatt (Bet?. Wort,, 
67 {W95)j ATo. pp, 71-74). —The results of observations from March 
20 to May 20 during the years 1880~’94 are rei)orted, showing that the 
average difference between the reading of the wet-bulb thermometer 
during the atternoon and the miniinum thermometer the following night 
was 4.8^ 0., thus in a measure confirming the accuracy of Hammer- 
inann’s statement that frost may be expected if the reading of the wet- 
bulb thermometer in the afternoon minus 4*^ is 0 or less. A closer 
analysis of the results, however, shows that tliis factor is by no means 
constant, but depends largely upon direction of the wind, cloudiness, 
rainfiill, etc. 

The use of a somewhat larger factor than 4'=^ is recommended as gen¬ 
erally safer in practice. In lair weather, with the wind nortii or north¬ 
east, the difference is nearer 7 or 8 than 4^. 

Meteorological observations at Berkeley, California, L. E. Hunt 
{California Sta. Bpt. 1893 and 1894,p. 3fix^). —A synopsis of observations 
for 7 years ending June 30, 1894, on air pressure, temperature, precipi¬ 
tation, humidity, cloudiness, and direction of wind. The summary for 
the year ending June 30, 1894, is as follows: Pressure (inches).—Mean, 
30.059; highest, 30.410 (Dec. 28); lowest, 29.082 (Feb. 12); yearly 
range, 0.758; highest monthly average, 30.183 (December); lowest 
monthly average, 29.921 (August). Temperature ('^F.).—Mean of the 
year,50.2; mean of the warmest month,59 (July); mean of the coldest 
month, 44.2 (January); maximum, 79.5 (April 19); minimum, 31 (Jan¬ 
uary 0); yearly range, 48.5; greatest montidy variation, 40 (April); least 
monthly variation, 25 (September); mean daily range, 14.4; mean lowest, 
47.7; mean highest, 02.1. Precipitation (inches).—Total rainfall, 20.050; 
dew and fog, 0.084. Humidity. relative, 82.8; greatest monthly 
variation, 52 (ISTovember); least monthly variation, 20 (August); maxi¬ 
mum, 97 (November 24, 8 a. m.); minimum, 45 (Novend)er 17, 8 a. m.); 
yearly range, 52. Weather. —Number of clear days, 103; number of fair 
days, 93; number of cloudy days, 109; number of foggy days, 107; 
number of days on which rain fell, 68, Wind ,—Prevailing direction, 
southerly. 

Report of meteorologist, W. H. Bishop [Delaware Sta. Rpt. 1893, 
pp. 203-217 ).—Monthly summaries of observations at 0 stations in the* 
State on temperature, pressure, and rainfall are given. A summary of 
temperature and rainfall observations for the year 1893 is given in the 
following table; 


Annual summary of meteorological ohservations in Delaware. 



Newark. 

Middle- 

town. 

1 Dover. 

1 

Milford. Seaford. 

1 I 

Millsboro. 

T<)mporature (op): 

Highest. 

Lowest. 

Mean. 

Bainfall (inches), total. 

Kumber of days on which 0.01 inch 
or more of rain fell... 

97.00 
— 9.00 
50.80 
36.29 

87 

96.00 
— 5.00 
51.30 
41.15 

* 91 

101.00 
— 6.00 
52. 50 
42.10 

92 

95.00 
— 9.00 
53.80 
40.45 

94 

97.00 
-- 5.50 
53.60 
40.62 

89 

97.00 
- 17.00 
53.50 
44.03 

301 
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ISie mean temperature was slightly lower than for the past 3 years. 
The hottest days were June 20 and July 20, the difference in tem¬ 
perature between the two being very slight. The coldest day was 
January 17. The rainfall for the year fs slightly, below the average, 
the greatest deficiency occurring in Jute. Damaging storms occurred 
August 23 and 24 and October 13 and 14. The first killing frost occur¬ 
red October 17. 

Meteorological summary (Missisitlppi Sfa. Bpt. 1,^93, p. 62 ).—The 
results of observations during .1 years (l<S8'J-’93) on te'n])erature and 
rainfall are tabulated. The following summary is taken from the tables 
reported: 

Meteorological summary for Mississippi^ 1889-93, 



1889. 

1890. 

1891. 

1892. 

1 1893. 

Temporaturr (°F.): 

Maxiiiiiiiu. 

97.00 

90. 00 
19. 00 
04.90 
55.05 

94 

97.00 
19. 00 
G'A. 60 
61.17 
84 

90. on 
lO. 00 
02. 50 
59. 78 
101 

199.00 

2 9. <10 
62. 90 
40.17 
86 

Miniinuiu. 

15. 00 

Ml‘an. 

llainfall (inches). 

Number of rainy flays. 

02. 90 
44. 90 
78 

l__ _ 


*July. 2 January. 


The average yearly rainfall for the 5 years was 52.23 in., the highest 
average monthly rainfall being 7.11 in. in July, the lowest 1.03 in. in 
October. 

Protection from night frosts, S. LiaisriiiiM (U. S. Patent No. 535989, Sept. 11, 
1894). —An acooiiiit of ilio motlioil of proteotiou for which this patoiit is issued has 
already been noted (E. 8. K., 5, ]». OtiO). 

Meteorology {Arkansas Sia. Ppt. 1894, pp. 51, 53). —A reprint from Bulletin 26 of 
the station (E. S. R., 5, p. 1070). 

Meterological observations at Newport and Camden, Arkansas, G. B. Irby 
and E. 11. Clarke {Arkannas Sfa. Upt. 189pp. SO. Hi). —Daily sunmiarios, April to 
October, 1898, of teni|u*iature ainl rainfall observations at Newport and siiimiiarios 
of similar observations for each month of 1898 at Camden. 

Monthly Weather Review (U. S. Dept. Agr., Weather Bureau, Monthly Weather 
Beview, 33 (1894), Nos. 7 and 8, pp. 378-350; charts 6’).—These numbers are devoted 
to the UKiial topics. 

Periods in temperature, H. A. Hazen (Amer. Met. Jour., 11 (1895), No. 11, pp. 
416-418, dgm. i).—Summations of temperature lluotuatious over the whole United 
States during 27-day periods in the 9 colder months of the year are projected in a 
diagram. ‘‘There is absolutely no ]>eriod established in these cases. 

The occurrence of cold days (Nature, 51 (1895), No, 1333, pp. ilG, 417). —The 
maxima for 50 winters at Greenwich are tabulated and discussed and maxima not 
over 32^ F. are charted. 

New relations between the movements of the barometer on the northern 
hemisphere and the movement in declination of the sun and moon, P. Gaurigon- 
Lagrange (Compt. Bend., 130(1895), No. 0, pp. 343, 343). 

Variations in the rainfall iiiRuropean Russia, E. A. Heinz (Bui. Acad. Imp. Sci., 
St, Petersburg, ser, 5, vol. 3, No. 1, pp. 49-54, pis. 3). 

Harrington’s rainfall charts — a review (ScUnce, n. ser., 1 (1895), No. 12, p. 319). 

A new form of barometer, J. N. Collie (Jour, Chem. Soc. London, 1895, Jeb.,pp» 
na. ib 
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The cienegas of southern California/ E. W. Hilgard {Califor¬ 
nia Sta. Ept, 1893 and 1894jpp, 185-188). —‘‘A cienega^ in the parlance 
of the native Californian, is a limited area showing a growth of water- 
loving plants, appearing sporadically in otherwise arid surroundings— 
usually hillsides or valley margins—and occasionally giving rise to 
.flowing springs.” The cienegas of the San Antonio, Santa Ana, and 
Mill creeks, and of the Teniescal Valley, are described and their value 
as sources of water supply discussed. 

'MA^hile they do not render the establishment of artificial storage reservoirs super¬ 
fluous, they do supplement them locally to a very material extent, rendering it pos¬ 
sible to occupy for agriculture large areas that otherwise would have remained arid 
for many years to come. 

‘^But there arises the question as to the geographical limits within which these 
natural storage reservoirs may reasonably be sought, for it is notorious that they are 
not usually found, and the name and idea of the cieiiega is not generally known in 
the northern portions of California. 

*^The essential condition of cienega formation is manifestly the opportunity for 
the abundant formation of deposits of exceptionally coarse and pervious gravel and 
cobbles near the points where the canyons emerge from the mountains. This, again, 
is necessarily conditioned ui)on the occasional occurrence of violent, torrential rain¬ 
fall in the mountains, alternating with periods when quiet deposition allows of the 
formation of water-shedding layers. Another condition apx)oar8 to be the ready 
weathering of the parent rocks into rounded forms, by which close packing is pre¬ 
vented, so that abundant interspaces are permanently maintained. Both conditions 
are fulfilled to an unusual-extent in the granitic rjinges of southern California. 

Investigations in soil physics, K. H. Lougheidge {California Sta, 
Bpt. 1893 and 1894^ pp. 70-100, dgms. 2). —The results of examinations of 
a large number of different soils made at intervals during the past 15 
years at the California Station are summarized in this article, ‘Mn order 
to draw as far as fiossible some conclusions, either positive or negative, 
as to the relation of the various sediments or ingredients to the power 
fiossessed by soils to absorb hygroscopic moisture, to their capacity for 
holding water, and to their i)ower of transmitting water by capillarity.” 
A somewhat detailed discussion is given of the influence of physical 
constitution and chemical composition of the soil on its hygroscopicity, 
esfiecial attention being given to the influence exerted by clay; the 
methods and results of studies of the water-holding capacity of differ¬ 
ent soils, and the rapidity, height, and extent of the capillary rise of 
water in soils of different character subjected to different treatment. 

The general conclusions drawn are as follows: 

<^(1) The power possessed by soils of absorbing moisture from the atmosphere and 
to hold water within their pores is not proportionate alone to the amount of com¬ 
bined surface presented by the particles of the soil; and while, as a very general 
class, soils with large percentages of clay and fine silts have a high moisture and 
water capacity coefficient, such materials by no means control that power, simply 

‘ Read at the meeting of the Geological Society of America at Washington, August, 

1891. 
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because of large surface area; for even in the small number of soils represented in 
the above analyses there are many which, though having very high clay percentages, 
are low in their moisture and water coefficient, and vice versa. 

<<(2) There are in the soil certain chemical compounds (zeolites, ferric, silicic, and 
aluminic hydrates and humic compounds), which are highly hygroscopic and absorp¬ 
tive in themselves, and are held almost exclusively by the clay in greater or less 
amounts. The proportion of these, singly or conjointly, seems to have a greater, if 
not a controlling, influence over that power than the mere amount of clay and fine 
material, as such. 

‘^(3) The upward movement of water in soils is controlled in rapidity by the pro¬ 
portion of coarse material; and the limit in height to which water will rise by 
capillarity is dependent upon the amount of fine silt and clay. The extreme height 
reached thus far, under the most favorable conditions, is 50 in., even after several 
months. In sandy soils the limit was less than 18 in. 

<^(4) The presence of alkaline salts in a soil produces a puddling or deflocculation 
of the particles when wet, and a consequent compact condition, which prevents the 
rapid rise of water. This puddling is accompanied by large contraction of volume, 
a feature which to a far less degree has been observed in other soils. On the other 
hand there are some soils (adobes and certain ferruginous clays), which, when wet, 
expand quite considerably, because of the swelling of the colloidal particles. 

The amount and kind of soluble salts present in different por¬ 
tions of an alkali spot, from the center to the circumference, 

O. OOLEMORE and E. W. IIilgard {California Sta. Ept. 1893 and 1894j 
pp. 140-145 ).—Tabular statements of analyses showing the amountand 
composition of tlie alkali salts taken at 5 different distances from the 
center of an alkali spot are rejtorted and discussed. It was observed 
that there was a more or less regular decrease in the amount of the 
alkali salts toward the margin, beyond which normal vegetation would 
thrive. In this case the maximum amount found to be compatible 
with ordinary (weed) vegetation was 0.23 per cent, or a little less than 
a quarter of 1 ))er cent of total soluble salts, of which, however, one 
third was carbonate of soda and nearly another third common salt, or 
nearly 0.08 i)er cent of the soil of eaidi.’^ It has been observed, how¬ 
ever, that this amount of carbonate of soda in an adobe soil is sufficient 
to prevent the growth of any useful plant. ‘‘It is therefore obvious 
that the mere determination of the amount of total salts present in a 
soil is not sufficient to determiiie its fitness or unfitness for crop growth. 
It is essential that the nature and proportion of the different salts pres¬ 
ent should be determined before a definite judgment can be had.” 

The analyses show further that the alkali containing the highest 
amount of carbonate of soda also contained the largest proportion of 
organic matter; that the per cent of soda steadily increased from the 
margin toward the center, while the reverse was true for potash; that 
carbonic acid and phosphate increased from the circumference toward 
the center; that chlorin decreased from the margin toward the center, 
while the proportion of nitrates was greatest at a point about luilfway 
between the margin and center. 

Reclamation of alkali land with gypsum at the Tulare Station, 

Q. H. Shinjs and E. W. Hilgard {California Sta. Ept. 1893 and 1894^ 
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pp. 145-149, pis. 3 ).—This is an acex)unt of a continuation of experiments 
described in the Report of the Station for 1891-’92, pp. 80-’90 (E. 8, R., 
5, p. 569), the treatment tried in the earlier experiments on a small 
scale (J-acre plat) on underdraiiied soil being extended to a larger area 
(I acre), which had not been underdrained, but had had the hardpan 
broken up by blasting. 

he total amount of gypsum used upon the acre now under treatment is 3,000 
lbs. Only 625 lbs. has gone on the first one fourth acre, which was underdrained. 
This was at the rate of 11 tons to the acre. The phvts on which blasting jiowder 
was used have required 2,375 lbs. of gypsum, or at the rate of nearly 3,200 lbs. to 
the acre, and are not yet as far reclaimed as the first plat. They will probably 
require halt' a ton more to yield wheat and barley at the rate of last year's crop on 
the smaller plat. The gypsum is evidently distributed more evenly and therefore 
more etfectively by the method of underdraining, where the conditions are similar 
to those that prevail at the Tulare Station. . . . 

^^The cultures attempted iu the spring of 1892 were more varied than before, 
embracing beets, corn, sorghum, cereals, grasses, clovers, and some garden crops. 
Most of these were sown in short rows near the middle of the plat, and the rows 
received a special application of gypsum to lictter jirotect the seed. Kesults showed 
the effect of the underdrains; the nearer the jdaiits stood to the line of a drain the 
better they grew. While manj^ cultures failed entirely, there was much to encour¬ 
age hopelulness. Sorghum ami Egyptian corn in some cases grew 6 or 7 ft. high, 
and yielded heavily. Close beside such plants as these were others hardly 3 in. 
high, pigmies of the same age, stunted by the alkali. A few barley plants were 
normal, but most of them when headed out were only 3 or 4 in. high. It was 
evident that the leaching of the plat had been very uneven, owing to the hardness 
of the soil; and most of the gypsum used in 1892 was used upon the spots where the 
alkali still remained strongest. . . . 

On the three fourths of an acre where blasting powder had been used . . . the 
leaching proceeded more slowly than on the first plat, but good progress has been 
made, and another season a fair crop of wheat and barley can be expected." 

A new simple method of determining lime in arable soils, A. 

DE Saporta {Compt. liend,, 120 {1895), Ko. /, pp, 215-217 ),—A known 
of the soil to be exainine l is dropped into a measured quantity, 
say 200 cc., of hydrochloric acid of known S])ecitic gravity (1.1 at ir>o 
C.), and after soil!tiou is complete the increase in specilie gravity of 
the acid is determined. It is claimed that in experiments with pure 
marble the increase in specific gravity was directly proportional to the 
amount of marble used, and so iu examining soils the readings of the 
hydrometer may be taken as indicating the amount of lime dissolved. 
Results obtained by this method and by Bernard’s calcimeter on 4 
Bami)les of soil show close agreement. The merit of extreme simplicity 
claimed by the author for his method appears to be about the only one 
it possesses. 

Comparison of the action of hydrochloric and oxalic acids in 
soil extraction, M. E. Jaffa {California Sta, Rpt, 1893 and 1894, pp, 
63-65), —Two soils, a black adobe and a reddish sandy soil, were each 
digested in porcelain beakers for 5 days in the usual way in hydrochloric 
acid of 1.115 sp. gr. and oxalic acid of a corresponding strength. 

The hydrochloric acid extract was analyzed in the usual manner. 
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<<I0 the case of oxalic treatment, the solution was immediately filtered 
from the insoluble residue; the filtrate evaporated to dryness in a plati¬ 
num basin, ignited to expel the excess of oxalic acid, and the resulting 
residue dissolved in hydrochloric acid and treated as usual.” 

‘‘ [The results] show that, on the w'hole, hydrochloric acid exerts a stronger influ¬ 
ence on the soil than does oxalic acid, as in both sets of analysers it is noticed tliat 
the insoluble residue is, in the case of the hydrochloric acid digestion, about 2 y)er 
cent lower than is that resulting from th(‘. action of oxalic acid. 

^^The amount of potash (0.73 for the adobe and 0.17 for the sandy soil) dissolved 
is identical in the two treatments, while the quantity of lime extracted by hydro¬ 
chloric acid is about twice tliat yicldeil by the oxalic acid, as is indicated by the 
flgnres 1.15 and 0.62 for the adobe soil, and 0.97 and 0.41 for the sandy. As regards 
magnesia, there is very little difl'erence. 

“The percentages of iron and alumina are both lower when oxalic acid is used as 
the solvent. ... 

“In summing up we might say that, except in the case of lime, tlu^ results obtained 
by the action of oxalic acid on soils could rc(‘.eive the same interpretation as that 
given to tliose derived from the hydrochloric acid treatment.^^ 

Digestion of soils for analysis, W. Hilgard and M. E. Jaffa 

{California Sta, lipt, 189H and 189J, pp, Gt-OS ),—In order to ascertain 
whether the acid commonly used in soil analysis undergoes change of 
strength in digestion on the steam bath, “50 c(;, of hydrochloric acid, 
of 1.110 sp. gr., obtained by the distillation of the last two thirds of 
stronger acid under atinospheric pressure, was evaporated on the steam 
bath to one half its bulk. The same, diluted witli lO per cent of water, 
was similarly treated, h'urthermore, the same experiment was made 
with 2 j)orcelaiii beakers (‘soil pots’) covered with watch glasses,being 
kept on the steam bath (or 5 days, as usually practiced by us in soil 
digestion. lu the latter two cases, tlie bulk had been reduced to 30 cc., 
or by somewhat over one fourth of tlie original volume.” 

The results were as follows: 


Effect of evaporation on the strength of hydrochloric acid of 1.116 specific gravity. 




Strength of acid (anhydrous hydroclilorio 
acid). 



Original. 

Evaporated 
to one half 
its hulk. 

Evaporated 
to 5 00 . 

Desk acid in open beaker. 

Desk aoi<l with 10 per cent watc.r. 

Desk acid in covered porcelain beaker.. 
Desk acid, with 10 per cent water, in 
beaker. 

covered porcelain 

Per cent. 

22. 90 
20. 67 
22.96 

20.67 

Per cent. 

21. 49 
21.*49 
21.49 

21.40 

Per cent. 

20. 96 


“It will thus b^ seen that under the ordinary conditions of digestion, as heretofore 
practiced in this laboratory, the changes arising from evaporation are absolutely 
insignificant, in comparison with those unavoidably resulting from the variable 
amount of soluble matters in diflerent soils.” 

Analysers of water and remarks on water supply, M. E. Jaffa, M. Cuktis, and 
E. W. Hilgard (California Sta. Rpt. 1893 and 1894, pp. /97-184).—Analyses of a large 
number of samples of stream, lake, spring, well, and artesian water are tabulated 
and discussed. 
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The influence of geological-agronomical charting upon soil study* T. Woblfkr 

{Fuhlinifa landw. Ztg.y 44 {1895), No. pp, 42-49). 

Crops and fertilizers, with reference to California soils and practice, £. W. 
HiLGAm) {California Sia. Rpt 189S and 1894, pp. 200-213). — A popular article discuss¬ 
ing the draft of different crops on the soil and means of restoring exhausted fertility. 

The relations of soils to climate, E. W. Hilgard (California Sta. Rpt. 1898 
and 1894, pp. 100-1S9). — A i»arti{il and i^vised reprint of Bulletin 3 of the Weather 
Bureau of this Department (E. S. R., 4, p. 27(3). 

Pig soils, M. E. Jaffa (California Sta. ICpt. 1893 and 1894, pp. 235-240). —A reprint 
of an article published in Bulletin 102 of the station (E. S. R., 6, p. 286). 

On the nitrogen contents of soil humus in the arid and humid regions, E. W. 
Hilgard and M. E. Jaffa (California Sia. Rpt. 1893 and 1894, pp. 66-70). —A reprint 
of an article in Agl. Sci., 8 (1894), No. 4, x>p. 165-171 (E. S. R., 6, p. 197). 

Analyses of alkali (California Sta. Jipt. 1S9S and 1894, pp. 149-156). — Reports of 
examinations of 22 sainj)les ol‘ alkali leachings, crusts, and soils. 

Analysis of two Kentucky blue-grass soils, M. E. Jaffa (California Sta. Rpt. 
1893 and 1894, pp. 65, 66 ).— Tlie results of analysis of 2 samples of Kentucky soils 
sent out hy the reporter on soils and ash of the Association of Official Agricultural 
Chemists are tabulated and discussed. Attention is especially called to the high per¬ 
centages of phosphoric acid, 0.71 and 0.40 per cent. The only soils having amounts 
approaching these ligures are the black waxy soils of Texas, with 0.59 percent, and 
basaltic soils of Montana, with 0.59 per cent. 

Analyses of rock.s, clays, marls, etc. (California Sta. Rpt. 1893 and 1894, pp. 
189-191 ).— Brief rex)ort8 of analyses of marl and clay rock, calcareous rock, cement, 
peat, borate of lime, and brine; and a list of minerals sent to the station for 
examination. 

Analyses of soils (California Sta. Rpt. 1898and 1894, pp. 47-61). — Mechanical analy¬ 
ses and in most cases chemic.al analyses of 3 8amj)lo8 of soil from the Sierra Foothills, 
7 from the Great Valley, and 4 from the Coast Range are tabulated and discussed, 
and lists of a large number of samples subjected to i)artial examination are given. 

Analyses of Malmesbury soils, C. F. Juritz (Jgl. Jour. Cape Colony, 8 (1895), 
No. 4, pp. 76,77 ).— A continuation of systematic determinations of water, organic 
and volatile matter, chlorin, lime, i)otash, and phosphoric acid in the soils of Cape 
Colony. For previous analyses of soils of the Durban and Koeberg districts see 
same Journal, Jan. 11,1894, ji. 5. Determinations of nitrogen are in progress and soil 
maps and charts are in course of x>reparation. 

Progress in the culture of sandy soils in the last 15 years, B. Mahtiny and 
A. Orth (Jahrb. dent, landw, Ges., 9 (1894), pp. 511-539). 

Reclaiming coast sands, C. B. McNaugijton (Agl. Jour. Cape Colony, 8 (1895), No. 
2, pp. 57-65, figs. 14; No. 3, pp. 57-59, figs. 6; No. 4, pp. 91-96, figs. 6). — An account of 
the methods used on the sand dunes of Gascony, France. 

FERTILIZERS. 

Green manuring with cowpeas and other crops (Kew Jersey 
Stas. Rpt. 1893, pp. 146-150). —This article gives the plan of aii experi¬ 
ment for the impi’ovemeiit of light lands by the use of crimson clover 
and cowpeas, and a statement regarding the method of cultivating 
cowpeas on a large scale in New Jersey. Cowpeas, following crimson 
clover, yielded at the rate of 14,400 lbs. of green material yier acre. 
The vines contained 2,278.1 lbs. of organic dry matter, 70.6 lbs. of 
nitrogen, 17.3 lbs. of jihosphoric acid, and 50.4 lbs. of potash. The 
roots on 1 acre weighed only 1,080 lbs. and contained 295.2 lbs. of 
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organic dry matter, 4.2 lbs. of nitrogen, 1.5 lbs. of phosphoric acid, and 
4.4 lbs. of potash per acre. The roots and vines grown on an acre con¬ 
tained a total of 34.8 lbs. of nitrogen, 18.8 lbs. of phosphoric acid, and 
54.8 lbs. of potash. The nitrogen in the vines is equivalent to that 
contained in 437J lbs. of nitrate of soda, and is valued at about $11. 

Report of pot experiments with phosphates, W. H. Bishop 
[Delaware Sta. Ept, 1893, pp, 193-202, figs. 2). 

Synopsis .—In comparative tests of soft Florida phosphate, crude iron and alumina 
phosphate, concentrated iron and alumina phosphate, and acid phosphate, com¬ 
bined with nitrate of soda and muriate of potash onsoja beans grown in 3 series 
of pots containing (1) 16 lbs. of clayey soil, (2) 20 lbs. of sandy soil, and (3) 20 
lbs. of ground quartz, the first two phosphates gave no increase in crop; the 
last two increased the yields equally. 

The soft Florida phosphate used contained 28.81 per cent of insolu¬ 
ble phosphoric acid, the ^‘raw ground rock” (iron and alumina phos¬ 
phate) 36 to 38 per cent of insoluble phosphoric acid, the concentrated 
phosphate (of iron and alumina) 38 to 40 per cent of available phos¬ 
phoric acid and 49 to 50 per cent of total phosplioric^ acid, and the acid 
phosphate 15 per cent of phosphoric acid. These were each applied, at 
rates furnishing the same amounts of phosphoric acid, in combination 
with muriate of potash and nitrate of soda, in 3 series of galvanized 
iron pots containing diiferent kinds of soil, viz, a clayey soil from the 
station grounds (16 lbs. per pot), a sandy soil irom near Dover, Dela¬ 
ware (20 lbs. per pot), and ground quartz (20 lbs. per pot). In case, of 
the sandy and clayey soils an additional i)ound of sand was added to 
the surface of each pot. For comparison sonui of the pots received 
gypsum alone and combined with muriate of potash and nitrate of 
soda, and others received no fertilizer. The soils were carefully mixed 
and sifted and the fertilizers thoroughly incorporated with them. Soja 
bean was the plant used. The iK>ts were watered when it seemed nec¬ 
essary, the amount of water applied at each watering being 70 per cent 
of that which the soil would hold at saturation. The tabulated data 
show fo"; each series the kind and amounts of diderent fertilizers 
applied, the water added, and the yields of steins (without leaves) 
and beans on each duplicate plat and the average yields. 

The conclusions reached were as follows: 

(1) Soft Florida plioapliate and ‘ raw ground rock^ (iron and alumina pliospbate) 
gave no increase in the crop. 

'*(2) ‘Concentrated pliosphate' gave as good results as acid phosphate. 

^^(3) When a full supply of water is added to soil that is already in a fair state 
of fertility the differences in the crop produced by the addition of fertilizers, even 
in large quantities, are not very great.” 

Methods of preparing phosphates of alkalies from phosphates 
of lime and iron, E. A. Scheider {Chem. Ztg.^ 19 [1895), ¥o. 10, Report., 
p. 34; Ztsehr. angew. Chem., 1895, No. 4, p. 109). —The following method 
is applicable to natural phosphates of lime, Thomas slag, and phos¬ 
phates rich in iron oxid. The phosphate is dissolved in suli^huric acid| 
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which is used tn large excess when the iron content is low- In this 
case the excess of sulphiiric acid is saturated with iron hydrate whicli 
is obtained as a by product in a subsequent stage of the process. To 
the solution of phosphate of iron in sulphate of iron thus obtained 
water is added, which precipitates a considerable portion of the phos¬ 
phate of iron. The solution remaining is used for the decomposition 
of another i)ortioii of |)hosphate, additional sulphiirh; acid being added 
to it. The phosphate of iron obtained is decomposed with potash solu¬ 
tion, or if an apparatus for dialysis on a large scale is provided an 
ammonia(ial solution of the phos^diate of iron may be dialyzed to the 
point where the phosphate of ammonia disappears and the undecom¬ 
posed residue of phosphate of iron is then treated with i)otash solution. 

The solubility of basic slag, 0. H. Risbale (71 {1895)^ 
Wo. 1838, pp. 82, 83 ).—In this paper, read before the (Cleveland Insti¬ 
tute of Engineers January 14, 1895, the author criticises Wagner’s 
conclusions regarding the relation between citrate solubility, silica 
content, and fertilizing value of slags (E. S. R., 0, x>- <>25). He es])e- 
cially dissents from the expression of results in terms of percentage 
solubility. 

Investigation showed that tctrabasic phosphate of lime, whether 
natural or artificial, was completely dissolved in Wagner’s citrate solu¬ 
tion, and ^niiat increased quantities of poorer slags, containing the 
same quantity of soluble ])lu)sx)horic acid as richer varieties, and 
which should, when treated with fixed quantities of solvent (as would 
under actual agricultural conditions be the case), yield an equal 
amount [of phosphoric acid], do not, but yield much less.” It was also 
shown that ^Hhe alleged close relation between the silica content and 
the percentage solubility had almost as many excejitions to the rule as 
exami)les of it, and that there was a point beyond which the higher 
the silica the less the solubility.” 

A study of the conditions influencing solubility lead to the follow ing 
conclusions: 

*^Tlie percentages solubility depends on— 

** (1) The actual content of phosphoric acid, Vcirying inversely to it. 

*^{2) The neutrality or freedom from excess of lime (and possibly certain other 
bases). ^ 

^^(3) Silica does not per se increase this, but ouly (a) when it combines with and 
thus neutralizes excess of lime, and possibly certain other bases; {b) when as a con¬ 
dition of the presence of a large quantity of silicate of lime (which silicate appears 
not to interfere with the solubility in the quantities in which it is generally present) 
there is only a low total percentage of phosphoric acid xiresent. 

^‘(f) Silica decreases this when present in quantities greater than required in 3, 
or snfificieiitly large to bring about the formation of silicates of iron or manganese. 

** (5) Excess of oxids of iron and manganese have a very small effect, almost negli¬ 
gible W'hen compared with that of lime, the actual solubility being the resultant 
of the inert action of such of these conditions as are present. 

*^The absolute solubility, or actual amount dissolved, depends on the actual con¬ 
tent of phosphoric acid, varying directly with it, and in other respects following 2, 

4, and 5,” 
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Fertilizer inspection and analyses in New Jersey {N'ew Jersey 
^tas. Bpt. 1893^ pp, 17-103 ),—^This includes statistics of the fertilizer 
trade in 1S03 and 10 preceding years; data as to tlie market prices of 
fertilizers; remarks on the economic purchase and rational use of com¬ 
plete and incomplete fertilizers, and on formulas, comi)osition, and (*ost 
of home mixtures; and tabulated analyses of 405 samples of fertilizing 
materials, including nitrate of soda, sulphate of ammonia, dried blood, 
dry ground fish, cotton seed meal, wool waste, cotton hulls, ground 
bone and tankage, bone, acid pliosphate, dissolved boneblack, bone ash. 
South Carolina rock, and other mineral phosphates, Odorless Phosphate 
(slag), muriate of potash, kainit, sulphate of potash, sulphate of i)otash 
and magnesia, ashes, factorymixed fertilizers, and liome mixtures. 

The price of complete fertilizers declined from 1885 to 1893, but 
this decline was not accompanied by a corres{)onding decrease in the 
absolute amounts of plant food delivered to consumers.’^ The use of 
fertilizers in the State is increasing, their cost amounting to $1,641,615 
in 1893 as against $1,509,921 the previous year. 

Fanners can make mixtures wliicli are ecpial to the best maunlactured brands and 
superior to the average—first, in mechanical condition; second, in concentration; 
third, in (piality, and fourth, in point of cost. 

“Many farmers’ clubs and granges are now buying their [fertilizing materials in 
bulk and doing their own mixing] and several transactions by sucli organizations 
this year, wliicli involved the jmrchase of 700 tons of materials, were carefully 
studied by the station in order to show the actual gains that were made. The 700 
tons cost $20,790, or on an avauage at the rate of 11.9 cts. per pound for nitrogen, 5.7 
cts. per ])ound for a vailable ])hosphoric acid, and 4 cts. X)er i)ound for potash. The 
average cost x>er pound of these fertilizer elements, bought in mixed goods from 
dealers, is this year 24.8 cts. for nitrogen, 9.4 cts. for available jdiosphoric acid, and 
6.7 cts. for potash. The total cost of the amounts of constituents contained in the 700 
tons would, on this basis, have been $31,489, or a dilference in favor of the former 
method of $13,699, on a transaction which represents less than one thirtieth of the total 
annual con8uni})tion in the State. This study also showed that if the average manu¬ 
factured fertilizer had contained as much plant food as was contained in the mixtures 
made from the 700 tons of materials purchased, the total amount used in 1892 would 
have been contained in 23,172 tons, instead of 33,821 tons, or a difference of 10,649 tons. 
A comparison of the selling price and valuation of the mixed goods examined this 
year shows further that the cost to the farmer for mixing, bagging, and selling 
averaged $9.70 per ton, or a total for the 10,649 tons of $93,295. That is, the labor 
connected with the handling and selling of 10,000 tons of absolutely worthless 
materials amounted tp nearly $100,000. 

“In buying manufacturers’ mixtures distinct advantages in quality and cost are 
secured when bought direct from the manufacturers instead of from lobal agents. 

Fertilizers, S. M. Tracy iMissisHippi Sfa. Bpt. ISOSy pp. 40-43). —A summary of 
Bulletin 29 of the station (E. S. R., 6, p. 395). 

The use of human excrement as a fertilizer, J. H. Vogel {Dent, landtv. PresaCf 
£2 {1895), No. 8, pp. 66, 67; No. 10, pp. 83,84; No. 11,p. 92). 

The cause of the relatively incomplete utilization of the nitrogen of stable 
manure, P. Wagner {Dent, lavdw. Presec, 22 {1895), No. ll,pp> 91, 92; No. 12, pp. 98,99, 
figs, 15). 

The loss in the fertilizing value of stable manure when exposed, G. Catani 

(iStajr. 8por, Agr, lial., 28 {1895), No. l,pp. 60-67). 
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Management of fannyard manure {Agl, Jour, Cape Colony^ 8 {XS95\ Na, Syp, 40),-^ 
General comment, incluiliug a brief cIe8crii)tion of methods pursued by the Longer- 
enong Agricultural College, Australia. 

Experiments in conserving stable manure by coveiing it with earth, A. Ghilli 
{Staz. Sper. Agr. Hal,, 28 ( 1895)^ No. l,pp. 68-74). 

Practical experience concerning the effect of stable manure in the light of 
recent investigations, P. Wagner (Beut. landw. Fresae, 22 (I80S), No. 14,p. 123). 

The nitrogenous fertilizers of commerce, C. Dussekrk {Vhron. Agr., 8 {1896), 
No.5,pp. 102-105). —Brief generjil statements. 

A study of the agricultural value of the phosphate of alumina of Grand- 
Conn6table, A. Andouard (Compt. Rend., 120 {1805), No. 6, pp. This phos¬ 

phate was compared with other mineral jdiosphates, including Algerian, Somme, 
South Carolina, and Florida phosphates in pot exx)eriment8 on balsam, flax, white 
mustard, and buckwheat, with results indicating that it may be protitably used in 
untreated condition. More complete field exiieriments are stated to be in progress. 

On the agricultural value of the phosphates of alumina—remarks on the 
previous note, A. Gautier {Compt. Rend., 120 {1895), No. 7,pp.S5G-S58). —Recounts 3 
years’ field experiments on a large scale with Kedonda and Coimdtable (Guana) 
phosphates, which confirm Andouard’s conclusions as to the high assimilability of 
such phosphates, but it is maintained that this high assimilability is confined to 
those })ho8phates indirectly resulting from fermentation of nitrogenous matter, and 
generally in an amor])hou8 or indistinctly or partially crystallized condition. 

Preparation of a fertilizing material containing citrate-soluble phosphoric 
acid, O. PKirKR {Chem. Zig., 19 {1805), No. 11, p. 221 ).—A patented j^rocess in which 
fine ground iron or aluminium phosphate is stirred into a hot solution of lime in 
soda or potash. 

Fertilizers and gypsum {California Sta. Rpt. 1893 and 1894, pp. 192-200). —Analyses 
of 3 8ami)les of fertilizers aiul 37 samples of gypsum or gypseous earths, with accounts 
of gypsum mines located near Mendota, Fresno County, and in San Benito County, 
California. 

Field experiments on white mustard with nitrogen in green manures and 
barnyard manure, J. KThn {Zischr. landw. Cent. Fer. Sachsen, 1895, No. 1, pp. 4-12), 

Manure in its relations to plant evaporation, C. D. Kked (Amer. Agr., {middle 

ed.), 1805, Feb. 23, p. 194). 

Analyses of commercial fertilizers, T. J. Edge and W. Frkar {Pennsylvania 
State Rd. Agr. Bui., Jan. 1, 1895, pp. 24). —Text of the act regulating tlie manufac¬ 
ture and sale of commercial fertilizers in Pennsylvania; schedule of trade value of 
fertilizing ingredients, with notes on valuation; and tabulated analyses and valua¬ 
tions of 312 samples of fertilizing materials, including ground bone, acid phosphate, 
and mixed fertilizers. 

FIELD CROPS. 

Experiments with corn, S. M. Tracy (Mississippi Sta, Rpt, 1893, 
pp. 18-23). —These consisted of variety tests and fertilizer experiments. 
Tlie largest yields in 1889 were made by Mosby Prolific, St. Charles 
Parish, White Dent, Improved Learning, Welbom Conscience, and 
"Piasa King; in 1890 by Mosby Prolific, Cock Prolific, Minter Prolific, 
Bailey, Mammoth Surprise, and Evans. In 1889, 1890, and 1892 the 
white varieties yielded more than the yellow varieties. 

As a rule the yellow varieties make larger ears, hut we have found very few 
which average more than 1 ear to the stalk. Of those varieties noted as being the 
best 6, the white varieties averaged 127 ears to 100 stalks, while the yellow varieties 
bore only 105 ears to 100 stajhs. ... It is probably true that the yellow varieties 
Stand up better in the field and are less liable to rot when left in the field until late 
in the season.^’ 
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The resiilts of fertilizer tests varied according to the soil on which 
the croi) was grown. In 1889, on a very heavy dry chiy soil, 500 lbs. of 
fresh cotton seed gave the largest yield. In 1890 and in 1891 the most 
profitable fertilizer was a compost of stable manure, cotton seed, acid 
phosphate, and kainit. In 1892, on a heavy red chiy soil from which 
the surface soil had been badly wash(‘d and wliich hod given a light 
crop of lespedezathe preceding year, 210 lbs. of (jotton Imll ashes gave 
the largest yield, an increase of 123 per comt over the yield of tlie iin hvrtil- 
ized plats. In 1893, on a heavy soil which had grown a crop of cow- 
peas in the preceding year, 500 lbs. of kainit to the acre more tlian 
doubled tlie yield of the unfertilized plat, llesults of fertilizer tests at 
Holly Springs are also stated. 

^^Froui the work which has been done both at Holly Sj^rings and at the home 
station, there seems to be no great difference between the fertilizers required for 
corn and those which are most needed for cotton. The first essential for both is 
evidently an abundant supxily of humus, which can be provided most economically 
by the plowing under of green legumiuons crops, but which may ho supplied in 
stable manure, cotton seed, or [cotton-seod] meal With a soil rich in humus and in 
lime, xmtash should be used liberally, while but little jihosphorie ucid and no nitro¬ 
gen need he given. Where lime is deficient both potash and phos])lioric acid should 
ho used, and if deficient in hiimiis, nitrogen should also he applied in the form of 
[cotton-seedj meal for sandy soils and [cotton] seed for heavy clay u]>land8.^' 

Experiments with cotton, S. M. Tracy (Mimssippi Sta, Rpt. 1893, 
pp. 6-17). 

Si/nopsis .—The results of 5 years’ work in fertilizer tests in 3 localities and of 
variety tests are summarized. Fertilizer tests indicate that the soil of the sta¬ 
tion farm is esiiecially benefited by manures or fertilizers rich in organic matter 
and potash. At the Holly Springs Substation results wore Jiot decisive. At 
the Lake Substation x)h()sphoric acid proved superior to potash. The value 
of the crop for the 6 varieties affording the greatovst value per acre (in lint and 
seed) ill each of the 5 years of the experiment are given and the results for l.'SDS 
are tabulated in full. 

Fertilizer experiments (pp. 0-13).—At the station in 1889 200 lbs. of 
kainit per acre inoved the most effective and economical fertilizer. In 
1890, on a similar soil, the Furman comyiost (containing 750 lbs. of stable 
manure, 750 lbs. of cotton seed, 333 lbs. of acid phosphate, and 107 
lbs. of kainit per ton) proved most economical, though suliihate of pot¬ 
ash afforded nearly the same yield. 

In 1891, on an exhausted, dry, yellow clay hill the best results followed 
the use of 1,000 lbs. of cotton seed per acre; on a heavy red clay soil 
15 tons per acre of stable manure produced the largest yield, while 
kainit gave tbe cheapest increase in crop; on an exhausted yellow loam 
the substitution of kainit for the acid phosphate in the Furman coin- 
I)08t largely increased the yield and cheapened the cost of production 
both in 1891 and 1892. Again in 1893 a compost rich in potash gave a 
larger yield than one relatively poor in this ingredient and rich in phos¬ 
phoric acid; 500 lbs. of kainit alone increased the yield by 222 lbs. of 
seed cotton per acre, while 250 lbs. of acid phosphate alone produced 
no notable effect. 
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All of the soil used for this work at the home station has been rich in lime and 
very poor in huiiins. From th# work which has been done here during the last 5 
years, th(3 results have been quite uniform, and indicate very plainly that for such 
soils the first work in restoration must be the providing of a liberal supply of 
humus, which may come from either stable manure, cotton seed, or the plowing 
under of green leguminous crops, and that any additional fertilizers used should 
be rich in potash, though they need contain but little jibosphoric add.” 

At Holly Springs results for the (liherent years do not accord. 

far as can be soon from the work done, the upland c#ay soils of that region 
will be fertilized most economically by the use of either [cotton seed] meal or com¬ 
post to furnish vegetable matter and nitrogen, and to these should be added both 
phosphoric acid and potash, more of the latter than the former being needed. For the 
sandy valley lands cotton-seed meal seems the best foundation for the fertilizer, and 
to that should be added more phosphoric acid than potash, though both are needed.” 

At Lake, in the pine woods region, the average yields of seed cotton 
per acre on a sandy clay loam containing but little lime were as follows: 


Average yields per acre of seed cotton for S years. 


Fertilizer. 

Yield of seed 
cotton. 



Pounds. 

l^otbiiiff. 
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35 bu. cotton seed, or 200 lbs. cotton-seed meal 

200 lbs. kaiiiit.. y 

35 bn. cotton seed, or 20o lbs. cotton-seed meal. \ 

ni\i\ It,,. + } 


200 lbs. acid pliospbate. 

35 bu. cotton seed, or 200 lb’s, cotton-sec.d meal. 

200 lbs. acid phospliate. 

200 lbs. kairiit. 

50 bu. cotton seed... 

400 lbs. acid pboanbate. 

200 lbs. cotton-bull asbes. 

100 bu. cotton Heed. 1 

200 lbs. acid ])hoH|tbate. . > (2 years). 

200 lbs. cotton-hull aslu's ) 


846 
1, 253 

1,105 
1,169 
1,249 


Varietif (pp. 13-17).—The most profitable varieties were as follows: 

Varieties of cotton producing the greatest value per acre in lint and seed. 


1880. 

Ferrell Prolific, 

Truitt Promiura. 

Jones Long Staple Prolific. 
Excelsior. 

Dickson Improved. 

Truitt Improved Prolific 
1800. 

King. 

Southern Hope. 

Extra Early Carolina. 
Truitt Premium. 

Tennessee Gold Dust. 
Texas Wood. 

1801. 

Eureka. 

Texas Storm Proof. 

Alien. 


1801. 

Drake Cluster. 

Bailey. 

Willis. 

1892. 

Warren. 

.lones Long Staple Prolific. 
Drake Cluster. 

King. 

Smith Standard. 

Truitt Premium. 

1893. 

C(3ok. 

Poor Mail’s Friend. 

JTuitt Premium. 

Dickson ImprovedL 
Warren. 

Bates Big Boll. 

















** Of the so-called varieties we have a very large nn mber, hut of what may be called 
‘typf's^ there are but 4 which are so distinct as to f>e'generally recognized. These 
are the Cluster and Long-Limbed, the Long Staple and the Short Staple, and in each 
of those we have many inconstant ‘varieties' which change their character with 
every change of soil. 

“In comparing varieties of the ‘long-limbed' andthe ‘cluster'types we have found 
no constant d^ierences in the yields, though the cluster varieties liavo always 
matured later than have soiiie of the long-limbed sorts; while a loug-limbed variety 
which produces unusually large bolls always matures later than do most of the 
cluster varietitjs. . . # 

“With nearly 100 so-called varieties which have been tested, tlie average ^ield 
of the short-staple sorts has been nearly double that of the long staplcjs." 

Neither Japanese, Peruvian, nor Egyptian varieties proved valuable 
on the station farm. 

Cowpeas, U. N. Starnes (Georgia Sta. Ihih 26^ '])?* figs. 

85). —Exi)eriineiits conducted on cowpeas in 1894 consisted of fertilizer 
tests, variety tests, and a comparison of badly discolored, slightly dis¬ 
colored, and perfect seed. The main purpose of the fertilizer experi¬ 
ment was to determine tlie relative values of Florida soft i)hosphate. 
and superphosphate, alone and in ditlerent combinations. Tlie follow¬ 
ing is tbe author’s summary: 

“(1) It is money thrown away to apjOy any form of uitrogmious I’ertilizer to the 
cow pea. . . . 

(2) The uae of ]K)tasli salts in large quantities is unprofitable, and even in small 
qnantitit'S will not pay in the oak and hickory region of the South. On other tlrnn 
oak and hickory lands small doses may prove profitable in coujuuctiou with acid 
phosphate, and the longer the laud has been in cultivation the greater becomes this 
probability, even in the oak and hickory belt. 

“ (3) Heavy applications of any form or (*ombination of fcrtili/ers arc unprofitable. 

“(4) The moderate use of ]»hosphate8 [alom*] appeairs still to return the best 
results from an economical staud])<)int. 

“(5) As between siiperpliospbate (acid phosphate) and Florida soft phosphate 
(uiiacidulated ground rock) results indicate decided prelcrence for the former, so far 
as the growth of vines is concerned. 

“(6) There is less dill’erencoobservable between the two in the formation of peas, 
though 8uper[)ho8pIiate still a})])ears to be pnTerahlc. 

“(7) The iificly pulverized condition of soft phosphate is a groat objection to its 
use, rendering it extremely difiieult to handle without loss. 

“(8) There is not a sufficient ditferonce in price between tbe two forms of phos¬ 
phate to render soft ])liosphato at ])rcseut an active competitor to acid phosphate, 
unless the ascei taiued results were more emphatic in its favor. . . . 

“(d) The quantity of acid phosphate which may he safely depended upon difiers, 
of course, with the character of the land. The better the soil (in its mechanical 
composition as w'ell as in its chemical contents) the greater the amoiiiit that may be 
profitably used. A range of from 200 to 400 lbs. per acj’e will ])robably cover all con¬ 
tingencies." ^ 

The 46 varieties grown at the station in 1894 are clesfTibed and 
figured. Cowpeas are classified according to the form of the pea, habit 
of growth, time of maturity, color of pod, color of peas, size of pod, 
ai.d size of peas. Two forms of cowpea are described, tbe Crowder and 
Kidney types. In habit of growth the varieties are classified as follows: 
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Trailing: Concli, Rod £3 0 , Williams Hybrid. 

It^cumheni: Calica, Congo, Large Lady, Lilac Red Pod, New Era, Pony, Red. 
Crowder, Red Ripper, Saddleback, Small Lady, Smith No. 7, Smith No. 9, Smith 
No. 14, Speckled Crowder, Sugar Crowder, Vacuum, White, White Brown Hull, 
White Crowder, White Giant. 

Semi-Recumbent: Black, Black Eye, Blue Hull, Chocolate, Constitution, Ever-^ 
lasting, Forage or Shinny, Granite, Gourd, Mathews, Mush, Purple Hull Crowder, 
Redding, Red Yellow Hull, Rice, Shrimp, Smith No. 15, Taylor Prolific. 

Erect: Clay, Coffee, Quadroon, Red, Unknown, Whippoorwill, Wonderful.” 

In time of maturity the classification is as follows: 

**Very Early: Chocolate, Congo, New Era, Vacuum, White Giant. 

Early: Granite, Red Crowder, Red Eye, Red Yellow Hull, Saddleback, Smith 
No. 9, Whippoorwill. 

Medium: Coffee, Large Lady, Lilac Red Pod, Mush, Pony, Small Lady, Smith 
No. 7, Smith No. 15, White, White Brown Hull. 

Late: Black Eye, Everlasting, White Crowder, Willmins Hybrid. 

‘^Very Late: Black, Blue Hull, Calico, Clay, Conch, Forage or Shinny, Gourd, 
Mathews, Purple Hull Crowder, Quadroon, Red, Redding, Red Ripper, Rice, Shrimp, 
Smith No. 14, Speckled Crowder, Sugar Crowder, Taylor Prolific, Unknown, Won¬ 
derful.” 

The yields of vines and of peas for each variety are tabulated. 

The following are the author’s conclusions: 

^^(1) The earliest cowpea, and hence the variety best adapted to high latitudes, is 
the New Era; th^ matures in a little more than 60 days from time of planting. 
Other very early varieties are Congo, White Giant, Chocolate, and Vacuum. 

“(2) The heaviest yielder of vines is Ited Ripper, followed closel}" by Forage or 
Sliinny, Black, and Unkno^vn. 

(3) TIm) lieaviest producers of peas are Unknown, Calico, Clay, and White Brown 
Hull. 

^‘(4) The yield of j»ea 8 , as a rule, though not invariably, jiarallels the yield of 
vines. 

^^(5) For hay, the erect varieties are preferable to those of a recumbent habit, 
since the mower cuts them all. ' 1 'he best of the erect varieties are the Unknown, 
Clay, and Whippoorwill. 

“( 6 ) Where a dense mass of vines is wanted to remain all winter on the ground, 
Calico, Gourd, Black, and Constitution are preferable. 

(7) The best table peas are Sugar Crowder, White Crowder, Mush, Large Lady, 
Small Lady, and Rice. 

( 8 ) The best stock i)ea for field grazing of either cattle or hogs is the Black. It 
will remain in ground all winter without injury. Everlasting, Red, and Red Rip¬ 
per are a^so good. 

(9) For an ‘all purpose ’ pea the Unknown leads the list. Clay, however, closely 
contests first place. Unknown and Wonderful are identical.” 

ISeither tbe germinating power nor the subsequent growth was les¬ 
sened by discoloration of the iieas used as seed. 

Experiments with cowpeas and crimson clover, A. T. Neale 
(Delaware 8ta. Bpt 1893^ pp. 7-13 ),—Silage made of cowfiea vines was 
relished and largely increased the flow of milk. In a ferti¬ 

lizer test 160 lbs. of muriate of potash per acre doubled the yield of 
cowpea vines; nitrate of soda largely increased the yield, but acid 
phosphate exercised no marked effect. The varieties Unknown and 
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OoBcIi failed to ripen seed, but tbe Black cowpea yielded at the rate of 
25 bu. of seed per acre when fertilized with muriate of potash. Heavy 
seeding of cowpeas, by using all the tubes of a grain drill, is recom¬ 
mended. 

Italian rye grass sown with crimson clover produced suflBiciont seed 
‘after the first cutting to reseed the land. 

Crimson clover straw moistened with water which had been sweet¬ 
ened with low-grade molasses was successfully used as a substitute for 
hay in feeding cows. 

The yield of wheat was largely increased by plowing under a crop of 
crimson clover in May and a crop of cowpeas in September. 

Experiments with oats, Liebscher {Jahrh, deut. landw. 

9 {1894)^ pp, 453-510 ),—Tliese experiments with varieties extended 
over 5 years and were conducted in numerous localities in Germany. 
On averaging the yields for 5 years of a number of varieties grown on 
difierent classes of soils, it was found that whenever a variety was 
productive as compared with other varieties on one class of soil it was 
relatively productive on all other soils. The author states that tliere 
is no foundation for the claim that one variety ranks high in yield on 
one class of soils but low on another. 

However, when a variety was originated and the seed grown on one 
kind of soil it proved more productive (relative to other varieties) on 
similar soil than on that of a dilferent character. On light soil seed 
grown on light soil was more i)roductive than seed grown on heavy 
soil. Seed grown on heavy soil showed a preference for heavy soil. 

Varieties originating in a region with a continental climate were 
most successfully grown in a similar climate; those originating in a 
marine climate were most productive under similar climatic conditions. 

As in previous years varieties did not differ in their percentages of 
nitrogen and phosphoric acid; these percentages, however, were influ¬ 
enced by the character of the soil on which the crop was grown, by the 
fertilizers used, and by the weather. 

Peanuts, culture and uses, ll, B. Handy ( U, S. Bept, Agr,, Farmers^ 
Bui, 25^ pp, 24 ),—The following subjects are treated: Description and 
history, composition, with analyses of food and fertilizing constituents 
in different parts of the plant, varieties, climate and soil adapted to 
the peanut, manuring, preparation of the land, selection of seedfplant¬ 
ing, tillage, harvesting, and uses. A crop of 00 bu. (1,380 Ib^.) of pea¬ 
nuts, together with 2,000 lbs. of hay, total 3,380 lbs., is estimated to 
contain 84.71 lbs. of nitrogen, 14.80 lbs. of phosphoric acid, 32.30 lbs. 
of potash, and 46.30 lbs. of lime. If the soil for peanuts does not con¬ 
tain lime this should be applied as a fertilizer, together with phosphoric 
acid and potash. A rotation suggested for peanuts is as follows: 
Peanuts, followed in the fall by winter rye or oats, and the next sum¬ 
mer the land sown to crimson clover, to be followed the next year by 
peanuts again, so that every other year peanuts will be the crop. Care 
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in the selection of seed is urged. Analyses show that peanut hay anct 
peanut cake have a higb feeding value. 

Originating varieties of potatoes, G, Libbsohbe {Jahrb, deut. 
landw. Oes., 9 [1894)^ pp. 303-318 ).—The theory and history of plant 
breeding are discussed at some length. Modern potato breeders se¬ 
lect as parents 2 varieties wliich in most qualities bear close resem¬ 
blance to each otlier, avoiding the use of opposites. Their aim is to 
secure as much similarity as possible in most of the qualities of the 
parents, attempting to fix one characteristic at a time. 

This is somewliat in contiast with earlier practice, in which varieties 
differing widely were crossed. As an instance of the advantages of 
the modern method, which gives a smaller amount of variation in the 
seedlings produced, one potato breeder stated that under the earlier 
system he sometimes grew annually several thousand seedlings, only 
1 per cent of which was worthy of a second year’s trial, while by cross¬ 
ing varieties similar in most qualities as many were secured by grow¬ 
ing only 300 to 500 seedlings, of which 50 to 70 per cent usually proved 
worthy of further trial. 

Breeders no longer expect to get certain qualities from tlie female 
parent and certain others from the male. 

The interrelation of different (pialities is not well known, but it has 
been noted that a variety having few thick stalks affords only a small 
number of tubers, which are large; one having numerous slender stalks 
bears numerous tubers, which naturally remain small. Violet-colored 
stalks indicate colored tubers; white flowers generally, but not always, 
accomi)any wliite tubers. Early ripening and resistance to disease are 
not generally found together. A large prodinddon of true seed is believed 
to go hand in hand with a small i)rodiiction of tubers. 

Whether or not the time of ripening of a variety can be changed 
by sele(?tion and by varying the time of planting is a mooted question 
among potato breeders. 

In pollenizing varieties artificially the stamens should be removed 
from the female i)arent with fine pinchers just as the bloom opens, and 
the flower inclosed in a paper or gauze bag. The proper stage for 
applying the pollen is indicated by the moist appearance of the stigma. 
The pollen from the desired variety should be dusted on the stigma 
on 2 or 3 successive days, so as to make sure of fertilization. The bag 
is removed as soon as the stigma dries and the bloom withers. 

The seeds are washed out from the ripe seed balls, dried, and at the 
proper season sown shallow under glass. The seedlings are first trans¬ 
planted in a hotbed, and later the strongest plants are placed in a ricli 
bed out of doors. The distance between the seedlings varies from 12 
by 12 in. to 26 by 26 in. The old rule that in the first year the seed¬ 
lings should produce tubers of the size of a hazelnut, in the second 
year of walnut size, and normal tubers not before the third year is no 
longer applicable. In one instance a seedling produced the first year 
tubers weighing about 200 gm. (over 7 oz.). 
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The tubers produced by each plant are kept separate. Those of the 
best plants are used for propagation the following year, the distance 
allowed by some breeders in the second year being only 25.6 by 12.8 
in., by others 40 by 40 in. Close planting is sometimes advocated as 
aftbrding the conditions under which the idant is in future to be grown 
on a large scale. Wide planting permits of easier observation of each 
phiiit, is less subject to errors arising from an irregular stand, and is 
the method favored by the author. The best stocks are planted in the 
third year on areas of 20, 50, or 100 square meters, are given the usual 
field culture, and compared in yield and qualities with well-known vari¬ 
eties. It is usually 5 years before there is obtained a type so fixed and 
valuable as to serve for future crossing and to deserve a name. 

Fertilizer experiments on Irish potatoes [New Jersey Stas, Rpt. 
1893^ pp» 120-121 ),—Exper iments on tweiitieth acre jrlats were con¬ 
ducted ill (xloucester County on a sandy, well-drained loairt of medium 
fertility, and in Somer*set (bounty on a- gravelly chry loam with good 
drainage. Three lirirrdred and twenty ])ounds of borreblaek, KiO lbs. of 
muriate of potash, 240 lbs. of sulphate of jrotash, and 200 lbs. of nitrate 
of soda were used in various combinations. Stable manure was used 
alone at tire rate of 20 torrs per acre, and at tire rate of 10 tons per 
acre iu combinatiorr with half the above amounts of commercial fertil¬ 
izers. On 2 plats the quantity of commer*(a‘al fertilizrns was 50 ])er cent 
greater than tliat indicated above. The followirrg table gives tire cost 
of fertilizers per a(*Te, the value at 75 cts. per bushel of salable crop 
after deducting cost of fertilizers, and the value of the increase after 
deducting cost of fertilizers: 


Financial results per acre from the use of stable manure and chemical fertilizers on Irish 

poialocs. 




Gloucesi er County. 

Somer8(it County. 


Cost of 
Jertil- 
izer. 

Net 

value of 
crop. 

Net 

value of 
incri'ased 
crop. 

Net. 

value of 
crop. 

Net 

value of 
increased 
crop, 

TTnft'rf . . 


$:n. 50 


$54. 38 
38.75 


Stable luanure alono. 

$ 10 . no 

'71.01 

$:{9.51 

—$15. 63 

Stable manure and cliemieal iiianure. 

;{t». 20 

84.(55 

53.15 

40.14 

— 8.24 

Complete chemical manures alone. 

15.10 

71.24 

39. 74 

82.12 

27.74 


In the first experiment both chemical fertilizers and stable manure 
were used with profit; in the second experiment only chemical fertil¬ 
izers returned a profit. 

Ramie, W, C. Stubus [Louisiana Stas, Bui. 32^ pp, 1127-1116 ).— 
The possibilities of ramie culture, the character of the ramie plant and 
fiber, the draft made on the soil fertility by ramie, and machines for 
preparing ramie fiber are treated at length. The data relative to the 
composition and fertilizer requirements are quoted from Bulletin 94 of 
Oalifornia Station (E. S. E., 3, p. 371). 
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The ramie plant is pereniual and yields from 8 to 15 tons of greeti 
unstripped stalks per acre. Ramie may be decorticated either when 
the stalks are green or dry. In the humid climate of Louisiana the 
liber should be prepared from green stalks. Some machines are adapted 
to working ramie dry, others to working it green, and a few claim to 
work the stalks either green or dry. 

In the fall and winter of 1894 a committee tested at the station^ 3 
decorticating machines. One of the machines decorticated 1,000 lbs. 
of freshly cut unstripped stalks in 1 hour 5.J minutes, and the liber pro¬ 
duced when dried weighed 56 lbs. In another test this macliine decor¬ 
ticated 500 lbs. of green unstrii)i)ed stalks in 24 minutes, yielding 30^ 
lbs. of dry fiber. 

Another machine decorticated 112 lbs. of dried ramie stalks without 
leaves in 2 hours 11 minutes, during which time the machine was in 
actual operation only 52f minutes; the product was 30 lbs. of fiber. 
In another trial 380 lbs. of green ramie stalks, stripped (equal to 655 
lbs. of unstrip])ed stalks), were decorticated with saturation in 50 min¬ 
utes; the x>roduct was 25^ lbs. of dry fiber. In other tests, green 
un8trii)ped stalks were decorticated at the rate of 825.9 and 1,200 lbs. 
X)er hour. 

A smaller machine decorticated dry ramie stalks at the rate of 322 
lbs., and green unstripped stalks at the rate of 960 lbs. per hour. 

One of the machines delivered the fiber in a somewhat tangled con¬ 
dition and left a piece of adherent wood at the end of each fiber. 
Another machine required too much power. The outlook for obtaining 
a successful ramie machine is regarded as promising. 

Fertilizer experiments with salt grass {New Jersey Stan. BpU 
1893y p. 137). —Nitrate of soda alone and in combination with superxfiios- 
phates and muriate of i)otash failed to increase the yield of the salt 
grass {Juncus geraldi). 

Experiments with wheat, S. M. Tracy {Mississippi 8ta. Rpt. 1893^ 
pp. 23-25). —Several varieties of English and French wheat were grown 
at the station. The English varieties failed; the French varieties, 
White Naples and Kieti, proved valuable. The average yield for 3 
years of wheat grown on prairie or creek bottom soil was 21.3 bu. ]>er 
acre. A crop of wheat and of corn was grown on the same field within 
12 months, one variety of wheat yielding 24.1 bu. per acre, and the corn 
yielding 26 bu. per acre. 

,The best fertilizer for wheat on a gray loam, somewhat sand^", was a 
tiixture of 400 lbs. of acid phosphate, 250 lbs. of kainit, and 400 lbs. of 
castor pomace per acre. This mixture increased the yield 131 per 
cent. 

Wheat, barley, oats, rye, and spelt, C. H. Shinn {California Sta. 
Rpt. 1893 and 1894, pp. 393-397). —Tabulated data give the time of ripen¬ 
ing and of cutting, length of straw and ear, yield of grain and of straw, 
and brief notes on the character of growth and grain for 64 varieties 
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of wheat, 17 of barley, 12 of oats, 5 of rye, and 6 of spelt. The largest 
yield of wheat, was made by California Spring wheat, followed by Claw¬ 
son, Imperial Circassian, and Jonquil. The largest yields of rye were 
made by Department of Agriculture No 2 and Department of Agri¬ 
culture No. 6. The most productive variety of oats was White Wonder. 
Excelsior Winter and St. John’s Day rye gave the largest yields of 
grain, Spanish Double Bearing and St. John’s Day the largest yields 
of straw. The most productive variety of spelt was White Silesian. 

A rotation for dairy farms (New JevHey Stas. Ept. 1893^ pp. 151, 
152). —A rotation intended to furnish a continuous supply of green fod¬ 
der was begun in 1893, and the i)lan was as follows: First year, field 
corn, seeded to crimson clover in July or August; second year, crimson 
clover, followed by fodder corn and the land seeded to rye after the 
corn; third year, rye fodder, followed by oats and peas, seeded to red 
clover and timothy; fourth year, hay. 

Species of agave and their industrial utility, K. Koland-Gosseun {lUd. Jour, 
Soc, Cent. Agr. Alpes-Maritimesy 35 {1895), No. 1, pp. 17-21). 

German and American red clover, O. BuitciiAUi) {Mitt. deui. Uindw. Gee., 1805, 
No. £, pp. 15-17), 

Crimson clover {New Jersey Stas. Jipf. 1893, pp. 153-155). —Brief stiitoinents con¬ 
cerning the crops grown on 3 farms in diifercnt sections of the State. 

Corn, K. L. Bennett and G. B. Irby {Arkansas Sta. Rpt. 1894, pp. 01-67). —A 
reprint from Bulletin 27 of the station (E. S. K., 6, p. 215). 

The chemistry of the cotton plant {Mississippi Sta. Itpt. 1893, pp. 50-52), —A 
brief report of work already published in Technical Bulletin 1 of the station (E. S. 
R., 4, p. 719). 

Cotton, potatoes, and vegetables, C. H. Shinn {California Sta. Ept. 1893 and 
1894, pp. 392, 393). —Several varieties of cotton and 16 of potatoes were grown. 
Keittfbr potatoes, carrots, nor turnips j)roved snccessful. Other plants grown were 
watermelons, cucumbers, gourds, snap beaus, garden peas, and tomatoes. Tomato 
vines, protected late in autumn ^Svith lath frames,'^ were kept alive and growing 
through frosts as low as 26^ F., but a temperature of 19° killed the vines. 

Cotton, K. L. Bennett and G. B. Irby {.Arkansas Sta. Ept. 1894, pp. 70-72),—k 
reprint from Bulletin 27 of the station (E. S. R., 6, p. 215). 

Preparation of soil for cotton, C. L. Newman {Arkansas Sta. Ept. 1894, pp. 100- 
103). —A reprint from Bulletin 28 of the station (E. S. K., 6, p. 402). 

Cowpea hay, R. L. Bennett and G. B. Irby {Arkansas Sta. Ept. 1894, pp. 73-79 ).— 
A reprint from Bulletin 27 of the station (E. S. R., 6, p. 215). 

Flait, S. M. Tracy {Mississippi Sta. Ept. 1893, pp. ;?7, ^<9).—Several varieties of flax 
were grown at the station, but the yield was too small for the crop to be profitable. 

Forage plants, R. L. Bennett and G. B. Irby {Arkansas Sta. Ept. 1894, pp. 79-83). — 
A reprint from Bulletin 27 of the station (E. S. R., 6, p. 215). 

Experiments with grass and clover, R. L. Bennett and G. B. Irby {Arkansas Sta. 
Bpt, 1894, pp. 127-136). —A reprint from Bulletin 29 of the station (E. R., 6, p.53l). 

Grasses and forage plants, S. M. Tracy {Mississippi Sta. Ept. 1893, pp. 28-30). — 
Conclusions are given drawn from experiments detailed in Bulletin 20 of the station 
(E. 8. R., 4, p. 248) and Farmers’ Bulletin 18 of the U. S. Department of Agriculture 
(E.8.R.,6, p. 294). 

Grasses and forage plants, C. H. Shinn {California Sta. Ept. 1893 and 1894,p, 
393), — A. number of the forage plants failed to germinate and others were killed by 
drought and north winds. The folio wing species were successfully grown: Japanese 
rye grass, Hungarian brome grass, Digiiaria sanguinalis, velvet grass, perennial rye 
grass, redtop, teosinte, Phalaris media, canary grass (P. canariensis), Lotus tetragonor 
lelM and Melilotus alba^ 
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Hay from barley, wheat, and oats, C. H. Shinn {California Sta, Mpt IS0S aw4 
1894, pp. 874, $75). — ^Tabulated data and notes on the .yield of hay at the Foothills 
Substation. 

A comparison of black Siberian lupines with other species, C. Schrape 
{Fuhlinij's landw. Ztg., 44 {1805), No. S, pp. S0~83). —This excelled in yield and con¬ 
tained a STualler amount of alkaloids than other species. 

Black medick (Medicago Inpulina), E. Wilczkk {Chrori. Agr. Cant. Vand, 8 
{1805), No. 4,pp. 83-84). —At Zurich black medick from (bo inaiiy gave a larger yield 
of forage, produced larger leavi'S and seeds, ami proved hardier, but was later in 
reaching maturity tl»an seed from (iei niany. 

Experiments with flat pea, sachaline, and Trifolium paiinonicum, E. Wilczkk: 
{Chron. Agr. Cant. Vand, 8 {1895), No. 3, pp. 34,35). —Ordinary meadow mixtures 
exceeded in prodnctivcness Hat pea aged 1,2, ami 8 years; on dry, rocky declivities 
the latter proved valuable. Sachaline is not commended. Trifolinm pannonicum is 
hardy and productive, l)nt makes only a slow growth. 

On the composition of certain French and foreign oats of the crops of 1893, 
Balland {Cornpf. Rend., 120 {1805), No. 0, pp. 502-504). 

The origin of the potato {Rev. Svientif., 3 {1805), ser. 4, No. 8,p. 258). 

Variety tests of potatoes, H. Fettvveii.er {Dent. landiv. Pr(me,22 {1895), No. 12, 
pp. 102,103). 

The best varieties of potatoes, von Eckenbreohek {Jahrh. deut. landw. Gee., 9 
{1894),pp. 290-303). —A rejiort on prize varieties. 

The influence of the removal of the lateral eyes of the seed tubers upon the 
growth and productiveness of the potato plant, E. W'oi.lny {Forsch. Geb. agr. 
Fhya., 17 {1894), No. 5,pp. 401-473). 

The second crop of^msh potatoes, C. L. Newman {Arkansas Sla. Rpt. 1894, pp. 
96-100). —A re])rint from Bulletin 28 of the station (E. S. K., G, p. 409). 

Potato culture, {Amcr. Agr. {middle ed.), 1805, Fed). 16, Feb. 23, Mar. 2, Mar. 9, 
Mar. 10, pp. 104,100, 221, 252, 281). —Tliis is a scries of articb‘S based upon the results 
of a ‘‘potato contest’’ in 1889 and 189.Vand giving general conclusions relative to 
soil, ineparation, fertilization, seed i)otatoes, varieties, and cultivation. 

Experiments with rye, C. 1^. Newman {Arkansas Sla, Rpt. 1894, pp. 90-03^, — A 
reprint from Bulletin 28 of the station (E. S. R., (>, p. 411). 

Sugar beets (jVcic Jerse// Rpt. 1893, pp. 155-157). —A brief statement of the 
inetbod of cultivating sugar beets in Cape May County, and analyses of 8 varieties 
of sugar beets. 

The sugar content of sugar beets which have developed seed stalks, G. de 

Marneffk and O. Casteei:s {Ingen. Agr. Genihlovx, 5 {1805), No. 8, pp. 351-354). 

Effect of manuring beets and other roots with potash salts {Deut. landw, 
Presse, 22 {1805), No. 0, pp. 74, 75). 

Sugar beets and sugar cane, M. E. Jaffa (California Sta. Rpt. 1803 and 1894, pp. 
218,219). —Analyses of sugar beets from 4 localities and of 1 8amj)le of sugar cane 
are tabulated. 

The nitrogen content of sugar cane, Lookeken-Campaonk (Dent. Zuckerind., 20 
{1895),p. 22; abs. in Chem. Ztg., 19 (1895), No. 10, p. 28). 

Sorghum and sugar cane, 18. M. Tracy (Mississippi Sla. Rpt. 1893, pp. 25, 26). — 
Brief notes on varieties of sorgliiim grown at tiie station in 1889 and 1890, and on a 
fertilizer test for sugar cane. 

Sorghum, perennial cotton, sugar cane, and cereals, C. H. Siiinv {California 
Sta. Rpt. 1893 and 1894, pp. 419, 420). —Brief references are made to all of these crops 
cultivated at the Southern California Substation. Perennial or Catacaos cotton 
bloomed in November and December ami Wt'is killed to the root by light frosts. 
Reference is made to the special value of a tract of moist land belonging to the sub- 
statiou and a list of grasses sown in 1893-^94 is given. 
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Notes on culture of tobacco in Virginia, R. H. Gainks (Souihm-n PUnter, 66 
itS96)i Xo. Sf pp. 107, -Continued. 

Fertilizers for tobacco, H. J. PATTEttsoN (Southern Planter, 56 {t895), No. 8, pp, 
109, 110).—k summary of results of experiments, particularly those of the Mary land 
station, already reported in Bulletin 26 of that station (E. S. K.,6, p. 209). 

Wheat, barley, and sorghum, C. H. Shinn (California Sta. llpt. 1893 and 1894, 
pp. 410^ 411). —The yields of i:i varieties of wheat are tahulated. Himalaya barley, 
an early and productive variety tested at the station, is reconiiuended as a profitable 
variety for hog raisers. Nepaul barley, which is beardless, has large and heavy 
heads and palatable stra w and is highly recoininendeil for hay. The rejiort contains 
a brief note on sorghum. 

Fertilizer experiments with wheat, A. Pasquinai.i and A. Sintoni (Siaz. Sper, 
Agr. Hal., 28 (1895), Xo. 1, pp. 27-42). 

^ Varieties of winter wheat, F. Heine (Deui. landw. Preme, 22 (1895), No. 6, pp. 
47, 48). 

Experiments with wheat, R. L. Bennett and G. B. Ikuy {Arkansas Sta. Ppt. 1894, 
pp. 115-126). —A reprint from Bulletin 29 of the 'station (E. S. R., 6, p. 538). 

Late crops for overflow land, R. L. Bennett and G. B. Iruy (Arkansas Sta. llpt. 
1894, pp. 53-61). —A reprint from Bulletin 27 of the station (E. S. R., 6, p. 212). 

Rotation experiments, R. L. Bennett and G. B. Iruy { ArkansaH Sta. lipt. 1894, 
pp. 68-70). —A reprint from Bulhitin 27 of the station (E. S. R., 6, p. 217). 

HORTICULTURE. 

Electro-horticulture, F. W. IIane ( Virffima Sta. Bui. 37, pp. 
27, fiijs. 9 ).—I)(dail(‘(l notes on experiments for Ifesting the efleet of 
incandescent electric light on plants grown in greenhouses. Incau- 
descent lamps were used in jireference to arc lights even in opal globes, 
as giving a much steadier and cheaper light, casting no sharp shadows. 
The experiments were carried on during the seasons of 1802-’93 and 
1893-’94, 3 greenhouses being used for the pui pose. The light was 
furnished by one lO-candlepower lamp and by a cluster of 7 lamps 
of the same strength, which could be used in various combinations. 
Usually the light was turned on during the entire night. Lettuce, 
endive, beets, radishes, spinach, caulitiower, and various ornamental 
l)lants were selected to be used in the experiment, the choice being par¬ 
tially governed by those already tried under the arc light. The same 
varieties used were also planted in an ordinary greenhouse uulighted 
at night as a check. 

Of lettuce the varieties (fraud lia])i(ls, llansoii, and Tennis Ball 
gave, respectively, one sixth, onelburth, and one eighth greater yield 
by weight in the lighted house than that grown without the aid of elec¬ 
tricity. Spinach and cauliflower also made an improved‘^growth in the 
lighted house, but beets and radishes made a smaller growth in both 
houses. In 1893-’94 peas and beans were also planted, and, while irreg¬ 
ularities ill subirrigation aliected the results with the beaus, the peas 
proved better in the lighted house. Kadishes, on the contrary, tliis year 
were far better in the dark house, earlier, with smaller tops and larger 
roots; but it is believed that a greater amount of moisture in the dark 
house was ^ii important element in the difierence. Various potted 
oruameutal plants bh^ssomed earlier under light. 
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The experiments are given in detail and illustrated from photographs 
showing various plants at diderent stages of growth in both the light 
and dark houses. 

A r6sum6 is given of ex])criments with electric light elsewhere, 
especially those of L. H. Bailey at the Cornell Station. 

The following summary is given: 

*^(1) Tlie incandescent electric light has a marhed effect upon greenlionso plants. 

^^(2) The light ap])earh to he henelicial to some plants grown for foliage, such as 
lettuce. The lettuce was earlier, weighed more, and stood more erect. 

^^(3) Flowering plants hlosHomo<l earlier and continued iii bloom longer under th6 
light. 

(4) The light influences some jdants, such as si)inach and endiv e, to quichly run 
to seed, which is ohjectionahle in forcing th(;se plants for sale. 

(5) Proper watering a]»])car8 to he more important with radishes, beans, and 
cuttings than impro])er watering and the electric light. 

(G) The stronger the candlei)owcr the more marked the results, other conditions 
being the same. 

(7) Most plants tended toward a taller growth under tlie light. 

(8) It is doubtful w'hether the incandescent light can he used in the greenbouso 
from a practical and economic standpoint on other plants than h;ttnce and perhaps 
flowering plants, and at present prices it is a question if it will pay to employ it 
for even these. 

(9) There are many points about the incandescent electric light that appear to 
make it preferable to the arc light for greenhouse use.^' 

Report of the horticulturist, M. H. Beckwith {Delaware Sta, Rpt 
1893jpp. 13^-152 ),—This contains remarks on the testing of tomatoes 
and strawberries, notes on raspberries, determination of the vitality of 
X)each seed, and,i)olIiuation of the peach. 

JSTotes arc given on 63 varieties of tomatoes and 94 of strawberries, 
with the dates of ripening, and in the case of the latter of blooming, 
also. In addition, special comparative notes are given for the majority 
of the varieties tested. The Older and a new seedling black raspberry 
were tested, as also the Japanese wineberry, which is considered very 
productive and of excellent quality. 

In response to inquiries on the subject, the question of some method 
for determining the vitality of peach seeds, either by the appearance 
pr some other means I'eqiiiring less time than actual germination, 
was taken uj), and suspicious seed and a ca cular letter were sent to a 
number of iiiirseryinen believed to be authorities on the subject. The 
responses received from 14 correspondents are given, showing great 
variance of opinion. Plump, aromatic kernels are considered the 
freshest, but the germination test is regarded as the most reliable 
on4. 

In an experiment to test the self pollenizing powers of different varie¬ 
ties of peaches, 493 unopened blossoms of 12 varieties were covered 
with paper bags during the blooming season, the number varying in 
the different varieties. Of these, 16 set fruit. The 4 varieties. Fox, 
Oldmixon, Smock, and Wager, set 1 fruit each, while Crawford Early 
set 2, and Moore Favorite, 10. 



HORTieCILTOBB. 811 

An experiment begun witli cross-pollination of peaches in a pri¬ 
vate orchard was not satisfactorily reported upon and was therefore 
inconclusive. 

Experiments with fertilizers on asparagus {is^eiv Jersey Stas. 
Rpt 1693^ p. 146), —Kotes on the growing of the variety Barr Mammoth 
on 3 acres of sandy loam, manured with commercial iertilizers. The 
plants were set in 2^-ft. rows, and a mixture of nitrate of soda, ground 
bone, boneblack, superphospliate, and potash applied along the rows 
in Ai)ril. In May a second api)lication was made. The experiment is 
to determine the profits to be gained by the best cultivation and most 
careful manuring. 

Fertilizer and canning test of sugar corn, A. T. Neale {Delaivare 
Sta. Rpt lS!)3j pp, 21j 22), —Notes on an inconclusive and unfinished 
investigation as to the best method of obtaining the largest possible 
crop of sugar corn of the most desirable quality and the largest possi¬ 
ble tonnage of fodder in keeping with the crop of ears and its quality. 
The varieties Stowell Evergreen and Zig-Zag were employed in the 
experiment, in which 24 plats were manured with different combina¬ 
tions of iertilizers. At the close of the ex2)eriment a case of corn from 
each of the i)lats was packed in a cannery and tested by experts as to 
its commercial value. The experiment is to be resumed. 

Sweet potatoes, II. N. Starnes {Georgia Sta, Bui, 25^ pp. 127-161, 
pi, Ijfigs. 35), 

Synopsis .—Exporiuients conducted at the station in 1893 and 1894 consisted of a fer¬ 
tilizer t<‘-8t, ridge vs. level cultivation, pruning the vines, moving the vines, dis¬ 
tance experiments, nnd tests of varieties. The results favored a fertilizer con¬ 
taining potash, ootton-seed meal, and either superphosphate or soft phosphate. 
Ridge cultivation proved better in 1893 and level cultivation in 1894. Pruning 
and moving the vines both reduced the yield. A distance of 18 in. between 
the plants gave the largest yield. The most productive variety was White St, 
Domingo. Directions for the culture and storage of sweet potatoes are given. 

In both years complete fertilizers largely increased the yield. In 
1893, 320 to 325 lbs. of kainit and 80 to 81 lbs. of muriate of potash 
gave practically as good results as larger quantities. In 1893 kainit. 
proved slightly superior to muriate of j)otash, and cotton-seed meal to 
nitrate of soda. In 1894 when Florida soft iihosphate was compared 
with acid phosphate the yields were practically identical with the 2 
fertilizers. This can only be accounted for by the assumption that 
the potato is decidedly indifferent to either.’^ 

In 1893 the difference in favor of ridge over level culture was 35.67 
bu. X)er acre. In 1894 the difference in favor of level culture was 33.1 
bu., the latter season being dry soon after the i)lants were set and dur¬ 
ing September. The variety Pumi)kin Yam when undisturbed yielded 
201.3 bu.; when pinched weekly to 2 It. throughout the season, 104.9 
bu.; when pinched weekly after September 1 to 2 ft., 50.1 bu. 

When the vines were not allowed to root the yield was 156.3 bu. per 
acrej when undisturbed the yield was 270.3 bu. 


In 1893 at distances of 12, 24, and 30 in. between tbe plants in the 
row the yields were respectively 267.G2, 237.08, and 229.75 bn. per acre. 
When 2 slips were inserted together at distances of 18 in. the yield was 
greater than when 1 slij) was used either 18 or 9 in, apart. Thirty- 
three varieties are described and figured and their yields are tabulated. 
The largest yields were made by White St. Domingo, Shanghai or 
Olay, Boone White, and Ilayinan. 

‘‘The slit-leaf varieties are innch the most prodnetive. . . . They are also gen¬ 
erally characterized by bright yellow llosb (when cooked), fineness of fiber, and 
delicacy of llavor. They are also as a i nle excellent kec'pcns. . . . Tlio l)<;st potato 
in point of (jnality is the (Georgia Yam, hnt it is nnpiodnctiv'e. The best combina¬ 
tion potato is probably tbe Tennessee Yam. It is of excellent qmility and quite 
prodnetive.” 

The composition of sweet potatoes, M. E. Jaffa and M. Curtis 
[Calif or nUi iSta, RpL 1893 and 1894^ pp, 219-223), —Seventeen varieties 
of sweet ])otatoes grown at the Pomona Substation were aiialy/.ed. The 
average results for the 17 vai-ietics are given in the table below, which 
for comparison also contains the average results of 21 varieties grown 
at the Texas Station. 


Atiahjah of sweetpofafoes. 



CMlil’ornia. 

Texas. 


Per cent. 
7u. 00 

Per cent. 
70. 00 


1. 08 

1.14 

Protwii. 

1. 80 

2.41 

Fat. 

. 05 

. 99 

Totiil Hiijnnr.. 

5. 71 

6. 81 

]Nitrc)g<‘ii fret* extrude ... 

23. <50 

24. 00 

Pib«r.. 

2. 51 

1.26 



Sweet potatoes grown in Texas were liehcr in protein and sugar, 
while those grown in California contained a larger percentage of fiber. 
Of the 17 varieties grown in California, Bermuda contained the liighest 
percentage of protein, 3.08 per cent, and Vineless the second largest 
percentage, 2.28. Barbadoes gave the largest content of total sugar, 
11.55 per cent, and Bed Nansemond the minimum. The varieties dif¬ 
fered bat slightly in the percentage of nitrogen-free extract. 

Iriwsh and sweet potatoes are compared with reference to their nutri¬ 
tive value. The potential energy in 1 lb. of Irish potatoes is calculated 
as 375; in 1 lb. of sweet potatoes, 537. 

An analysis is given of the ash of sweet-potato roots, and on the 
basis of this analysis it is calculated that a crop of 5,000 lbs. of roots 
remofes from the soil 31.4 lbs. of potash, 8.75 lbs. of phosphoric acid, 
and 15 lbs. of nitrogen. 

Fertilizer experiments with sweet potatoes (New Jersey Stas, 
Rpt, 1893^ pp. 125-13 (>),—On a fertile soil in Gloucester County, manured 
the preceding year with 18 tons of barnyard manure, a sweet potato 
experiment was conducted on twentieth-acre plats in 1803. Mixed 










' 'ill; 

minerals (bonoblack 1~0 lbs. and muriate of potash IGO lbs. per acre) 
were applied alone and in combirnition witli 200 lbs. of nitrate of soda 
and 280 lbs. of dried blood ])er acre. Stable inaimre at the rate of 20 
tons per acre was applied alone, and at the rate of 10 tons per acre in 
connection with half the quantity of coinmenaal fertilizers iiidiedted 
above. On 2 ]ilats the amounts of cominenaal fertilizers were increased 
50 per cent. The following' tabic j>ives the yield of sweet potatoes, and 
the x)erceiitage of large potatoes in the crop: 


Yield per acre of Hiveet potatoes diffennity fertilized. 



Total. 

Largo. 

— 1 - 

Small. 

Large. 

Unfertilized . 

Bushels. 

181.9 

Bushels. 

111.9 

Bimheh. 

70.0 

Per cent. 
61..6 

Minerals alone.^. 

235. 2 

170.(5 

64.6 

72.5 

MiiK'rals and nil rale of soda. . 

228. 0 

169. 3 

58.7 

74.3 

Minerals and dried Idood. 

203.1 

144.2 

58.9 

71.0 

Barnyard manure. 

225.2 

170. 9 

64.3 

75.9 


On this ricli and well fertilized soil both nitrate of soda and dried 
blood x)roved nniu’ofitable,.the former, however, giving a yield superior 
to the latter. Increasing the commmeial fertilizers by 50 per cent failed 
to increase the yield. 

lleckoning large potatoes at 70 ets. per busliel and small imtatoes at 
50 ets., noiMiitrogenoiis minerals alone gave a net ])r()tit oH $30.08 jier 
acre; noiMiitrogenoiis minerals with nitrate of soda $20.3)7; non-nitrog- 
enous minerals with dried blood $5.38; stable inannre alone a net lo.ss 
of $0.57; half rations of chemicals and inanuie a gain of $5.30, and 
whole rations of manure and chemicals a loss of $20.00. 

The results of an experiment at Vineland, New tlersey, are also 
tabulated, although daiuage from drought iireveiited tlie diawing of 
eoiicliisioiis. 

Experiments with fertilizers on tomatoes (New Jersey kStas, UpU 
1893j j)]), 103-119 ),—Details and results of an experiment on the value 
of nitrate of soda in varying amounts, both alone and in ditferent com¬ 
binations with boneblaek and muriate of potash. Twelve twentieth- 
acre xdats were employed, 2 of them being left unfertilized and another 
treated with barnyard manure, as checks. To some of the plats all of 
the nitrate of soda was applied at once, and to others 2 apjdications 
were made, 3 weeks apart. The tomatoes matured more quickly and 
gave a greater proportion of early fruit on the X)lats reotdving nitrate 
of soda. Other results were as follows: 

(1) Nitrate of soda is superior to both barnyard manure and mineral fertilizers 
alone. 

“(2) Nitrate of soda alone is on the whole hut slightly less eifcctive than the 
complete manure. 

^‘(3) When small quantities of nitrate are used the second application is advan¬ 
tageous ; and 

(4) Large quantities (320 lbs. per acre) of nitrate are more effective than small 
quantities (160 lbs. per acre). 
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Six tables are given, showing the features of the experimetit in 
detail, the fertilizers applied, the dates of ripening, the relation of the 
early tomatoes to the entire crop, comparisons of the results from 
different fertilizers, ratios of the yield and market value, and other 
polhts. 

Percentages of flesh, juice, and nutrients in the fresh edible 
portion of some California fruits, G. E. Colbt {California Sta.Bpt 
1893 and 1894, pp, 271-274 ).—Brief notes and tabulated data drawn 
from a number of analyses of different fruits. The fig is placed first 
in respect to protein, followed closely by the grape, and the nectarine 
last. The extremes of sugar content are found in fresh prunes lind 
lemons. The resultvs are shown in the accompanying table: 


Amount and composition of the edible portion of some California fruits. 




I In whole fruit. 


In edible portion. 



Number 

of 

analyses. 





Nutrient*!. 


Fruits. 

Flesh. 

J nice, 
pressed. 

Water. 

Protein 

(N.X6.25). 

Fat, fiber, 
and 

carbohy¬ 

drates, 

less 

sugar. 

Sugar. 

Mineral 

platters 

(ash). 

Oranges. 

Lemons*. 

13 

22 

Per cent. 
73.0 
71.0 

Per cent 
52,00 
45.50 

Per cent. 
88.30 

Per cent. 
.760 

Per cent. 

»3.840 

Per cent. 
7.10 
1.63 

Per cent. 

French prunes- 

10 

94.2 

74.20 

75.15 

.944 

3.641 

19. 70 

.565 

All prunes. 

20 

94.2 

74.20 

80.20 j 

.848 

2. 368 

16.11 

.474 

Plums. 

.3 

95.2 

71.00 

78. 40 

.996 

6. 833 

13.25 

.524 

Apric.ots. 

11 

93.9 

84. 50 

85.07 

1.042 

1.477 

11.93 

.477 

Nectarines. 

1 

93.4 

85.00 

82. 90 

. 625 

.855 

16.13 

.490 

Figs. 

28 

•100.0 

77.65 

79.1] 

1. 522 

3.261 

15.53 

.677 

Grapes... 

3 

100.0 

79.00 

1 

80.12 

1.256 

1.624 

16.50 

.500 


^Coiitaine the ash. 

•The whole fruit yj«hls: Water, 85.04 per cent; organic matter, 14.42 per cent; ash, 0.535 per cent; 
nitrogen, 0.152 per cent (corre8j)ondB to 0.95 i»er cent protein). 


The ash analyses of various fruits reported in several previous bul¬ 
letins are summarized, and a table is given showing the distribution 
of the various constituents in different fruits. Figs gave the most ash, 
28 samples showing an average of 0.577 per cent, while the orange 
gave the least, 0.432 per cent. J’otash was found to make up from one 
half to two thirds the whole ash, being the greatest, 63.83 per cent, in 
the prune, and least in oranges and lemons, 48 per cent. Soda was 
found to vary from 10.26 per cent in ajmcots to 1.76 per cent in lemons. 
The greatest variation was in lime, of which the ash of the lemon con¬ 
tained 29.87 per cent and that of the apricot 3.17 per cent. The per¬ 
centage of phosphoric acid was found to be quite constant in the 
majority of the ashes, ranging from 11.9 per cent in lemons to 14 per 
cent in prunes. Grape ash, however, contained a high proportion of 
phosphoric acid, 21.24 per cent. The others, minor ingredients, are 
rated as unimportant and rather uniform. Silica, however, ranges 
from 0.65 per cent in the ash of citrus fruits to 5.2 per cent in that of 
apricots and grapes. 
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Fimit and £mit soils in arid and humid regions, E. W. 

(California Stou JRpt 1893 and 1894^ pp. 3J97--334).—A discussion of the 
results of analyses of a number of soils from arid and humid regions 
and of fruits grown on these different soils. Tables are given showing 
the average of analyses of 466 humid and 313 arid soils, and the albu¬ 
minoids, sugar, acid, and ash of various California fruits. In all the 
fruits examined, except the orange, the nutritive value is greater than 
in the analyses of the like European fruits, the increase iii some 
instances being as much as 50 per cent. More extended and careful 
study of the subject is urged. 

Analyses of bananas and banana soils from the Sandwich 
Islands, Gr. E. Colby (California Sta. Itpt. 1893 and 1894, pp. 275-279 ),— 
Tabulated results of the analyses of 2 samples of soils from Honolulu, 
made to determine their requirements in the way of fertilizers for 
bananas. In addition, leaves and fresh fruit of the banana were 
analyzed to learn the ingredients drawn by them from the soil. It is 
calculated that an average 80-lb. bunch of bananas extracts 0.55 lb. of 
muriate of potash. Potash salts or kainit, and Chile saltpeter, dried 
blood, or some other nitrogenous fertilizer, and lime in the shape of 
coral sand, are recommended. As chlorin is needed a dressing of salt 
is also suggested, 

Analysei^of California oranges and lemons, G. E. Colby ((7a?i- 
fornia Sta, Bpt, 1893 and 1894, pp, 240-236 ),—This comprises descriptive 
notes upon citrus fruits, tJibulated proximate analyses of 32 samples of 
oranges, 18 of lemons, and 1 of pomelo, ami is a continuation of the 
work presented in Bulletin 93 of the station (E. S. K., 3, p. 78). Tables 
are given showing the results of analyses in detail. 

The Navel orange was found to be the largest, but the large propor¬ 
tion of rind, 28 per cent, gave it little if any advantage on account of its 
size over smaller oranges with thinner rinds. The varieties St. Michael 
and Tardive possessed only 20 i^er cent of rind. The Navel was also 
the driest orange, and the two others mentioned the juiciest, though 
closely followed by Medium Sweet, Malta Blood, and some seedlings. 
The King orange, of which but 3 specimens were analyzed, contained 
the most sugar, 13.17 per cent, being followed closely by seedlings and 
Navels. The largest amount of acid was found in a sample of Malta 
Blood, 2.04 per cent, and least in the Mandarin. The Navel also pos¬ 
sessed little acid. 

The lemons analyzed showed an average of 24.8 per cent rind, which 
is lower than was found the two years previous. The highest per cent 
of acid was 8.40 in Eoyal Messina, in which the juice was 55 per cent 
of the whole. The highest sugar content was 3.46 per cent, also in 
Eoyal Messina. 

Analyses of the pomelo gave 2.7 per cent of citric acid and 9.5 per 
cent of sugar, cane sugar comprising 5 per cent. 
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The following table shows the average percentages of sugar and aeid 
in various samples of several varieties of oranges analyzed in 1885 and 
1891-’93: 

Average percentages of sv gar and acid. 


Variety. 

No. of ; 
samples. | 

1 

Sugar. 

Acid. 

Navels. 

16 

10.40 1 

0.97 


12 

11.u 1 

0.55 1 

1.17 

1.7.5 

Me<iit«*rraiieaii Su ects . 

8 

St. Michaels. 

la 

9.65 ' 

Lit 

Malta lilotxl. 

.6 

10.10 i 

1.41 

Ruby Blood. 

8 

11.08 1 
18.17 

1.51 

1.49 

l.UO 


3 

Taruive (Valentia Late). : 

2 

9.98 1 



Hastened energy, a new theory, J. H. Watkins [Proc, Oa. Hort 
8oc, 1893, pp. 62-69), —This jiaper deals with experiments conducted to 
ascertain the effect of planting immature or prematurely ripened fruit 
seeds. Peaches were chiefly employed in the experiment. It was found 
that seeds x)lante(l from hastily rix)ened fruit iiossessed a low degree of 
vitality and a large ])ercentage would not germinate. Such seedlings 
as grew x)roduced fruit much earlier than did the jiarent tree, and in 
many cases of improved quality. 

Field experiments with fertilizers on peach trees (N^etv Jersey 
Stas, Rpt, 1893, pp, 138-113), —Notes on a continued exiiei^ment begun 
in 1884 on a iirivate farm. Potash, either alone or in combination, has 
given the best results, while nitrate of soda ajipears to have exerted 
an unfavorable iiiffiience, exce^it when used in connection with super¬ 
phosphates. 

Notes are also given for an experiment just commenced on another 
farm to test the effect of overfertilizing fruit trees, and the effect of 
nitrogen and phosj)horic acid supplied in different ways, in one case 
by means of nitrate of soda and boneblack, and in another by ground 
bone and ground fish. In both cases x>otash is given as muriate of 
potash. On each of the fertilized jdats the yield in 1893 was more than 
on an unfertilized plat. 

Soil tests with fertilizers used on peach trees, A. T. Neale 
{Delaware 8ta, Rpt, 1893, pp, 13-16), —Notes and tables showing the 
results of experiments conducted on 2 x)rivate farms to ascertain the 
value of the several soils and the fertilizers required by each. Both 
nitrogenous and potash fertilizers gave favorable results, but the best 
returns were found when the two styles of fertilizers were combined. 
Crimson clover is regarded as a valuable fertilizer. Mountain Eose, 
Crawford Early, and Foster were the varieties of i)eaches used in the 
test, which has been conducted 3 years and is to be continued. 

Orchard fruits, C. 13. 8iiinn {California 8ta. Rpt, 1893 and 1891,pp, 
364-373), —Notes on the orchard work conducted at the California Foot¬ 
hill Station at Jackson, Amador County. This comiirises comparative 
and cultuial notes on the various varieties of apples, almonds, apricots, 













HORTiCULTUBE. 


817 


plums, pruues, cherries, nectarines, pears, and peaches. Several of the 
different kinds of fruits are planted on both red soil and granite soil to 
determine their relative value. Although in other places the granite 
soil is condemned, here it is found well adapted to many trees, respond¬ 
ing rapidly to proper fertilizers. Tabulated data are given showing 
the dates of blooming and ripening of 62 varieties of peaches and the 
order of ripening of 17 leading varieties is compared with that of the 
same varieties in the valley of Alameda County. There is a well- 
marked difference, showing the i)reference in different varieties for 
different altitudes. 

Orchard fruits at Paso Robles, 0. H. Shinn [California Sta. Rpt 
1893 and 1894, pp, 380-392 ).—Comparative and cultural notes on the 
orchard at the California Southern Coast Range Substation, data being 
given for 32 varieties of cherries, 13 of almonds, 49 of peiiches, 9 of 
nectarines, 11 of apricots, 21 of plums and prunes, and several of 
apples, pears, olives, walnuts, chestnuts, quinces, mulberries, and figs. 
The work in the vineyard is mentioned, and notes given on 3 varieties 
of gooseberries and on the Logan berry. 

Orchard fruits at San Joaquin Valley Station, C. TI. Shinn [Cal¬ 
ifornia Sta, Rpt, 1893 and 1894., pp, 404-410,pi, 1), —Notes, chiefiy cul¬ 
tural, on the orchard at this California substation, especially in regard 
to the methods of correcting the alkali soil, for which purpose gypsum 
has been found most valuable. Tabulated data are given for 10 vari¬ 
eties of apples, 18 of apricots, 3 of almonds, 10 of nectarines, 45 of 
peaches, 13 of pears, and 28 o(‘ i)lums and prunes. An engraving from 
a photograph is given showing the weakness of ])ear trees grown 
on strong alkali soil as compared with those on soil possessing less 
alkali. 

Orchard fruits at the South California Substation, C. H. Shinn 
{California Sta, Rpt, 1893 hid 1894, pp, 416-419 ),—Brief notes on the 
orchard at this substation, which is making a fine growth, although so 
young that the yield is small. Notes are given on olives, lemons, 
oranges, almonds, cherries, peacdics and nectarines, apricots, idums 
and prunes, pears, apples, figs, grapes, and walnuts and chestnuts. 

The Logan berry, E. J. Wh.vkson [California Sta, Rpt, 1893 and 
1894, p, 340, pi, 1 ),—Illustrated descriptive notes on this peculiar rasp- 
blackberry cross, which, in the station grounds, has proved to be a 
robust grower, with large handsome fruit, possessing a striking flavor 
suggestive of a combination of that of raspberries and blackberries. 
The plant appears to be free from all kinds of leaf diseases. 

Notes on strawberries for 1894 [N^ew York State Sta, Bui, 76, pp, 
429^44, pi, 1 ),—Descriptive and cultural notes and tabulated data for 
76 varieties of strawberries fruited on the station grounds for the first 
time. They were grown in matted rows on stiff clay loam, tile drained, 
and fertilized with barnyard manure. They were given one cultivation 
in the spring and mulched 4 or 5 in. deep with straw during the winter. 
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A table of productiveness showing also the season of ripening is given 
for 27 varieties, of which Allen No. 5 and Hayne No. 31 lead, with yields 
of 312 oz. and 283 oz., respectively, from 33 sq. ft. of ground. See No. 
2 ranks third, with a yield of 19G oz. Of varieties ripening before June 
21 and termed early. See No. 1 was the most productive. Of 10 late 
varieties. Station No. 198 gave the greatest yield after July 3. One 
hundred and sixty-four varieties of strawberries were grown at the sta¬ 
tion during the year, exclusive of several hundred varieties of station 
seedlings. The work at the station in breeding strawberries for the 
purpose of originating new varieties is mentioned. 

Experiments with fertilizers on strawberries {N^ew Jersey Stas. 
Bptl893,pp. 113-145 ).—Notes on fertilizing 2 plats of strawberries 
with nitrate of soda, ground bone, and kainit. In addition 1 plat 
received nitrate of soda each spring. The latter plat gave an increase 
in yield of about 20 per cent. 

The ash of grapes, F. T. Bioletti (California Sta. Rpt 1893 and 
1894, pp. 322-326 ).—Notes and tabulated data on the analyses of the 
ash of 5 samples of grapes and raisins and 1 of wine, to gain informa¬ 
tion as to the amount of soil ingredients taken from the ground and 
the fertilizers needed by the crop. The results ^re compared with those 
obtained from analyses in Europe and found to be much the same, the 
California analyses, however, showing a higher percentage of soda and 
a lower percentage of lime than was found by the European analyses. 
This is accounted for by the dift'erence of soil, the California grapes 
being grown in rich interior valleys where the soil contained much pot¬ 
ash and soda. As the phosphoric acid taken from the soil is propor¬ 
tionately large in amount, phosphatic manures are recommended, and 
the popular belief that the application of such manures to vineyards 
will communicate bad odors to wine is declared to be erroneous. 

The following table shows the results of nie analyses compared with 
those of wheat as regards the fertilizing ingredients taken ux): 


Ingredients alfsiracted from the soil. 



Total ash. j 

Potash. 

Phosphoric 

acid. 

Kitrogen. 

5 tons of grapes per acre, average of 6 California 
aualyHes. 

Pounds. 

50.00 

Pounds. 
25.48 

1 ounds 

10.62 

Pounds. 

12.60 

6 tons of grapes per acre, average of 8 German 
analyHes. .... 

50.00 

25.07 

10.50 

17.00 

Wheat hav Moliiisoii), 4,800lhs per acre___ 

210.00 

43.92 

19. 80 

42.00 

Wheat (Johnson), 20 hu. per acre.. 

24.00 

7.85 

11.00 

24.00 

Wine (Mataro, from Santa Clara County), 800 gal, 
per acre____ 

15.37 

6.67 

2.39 

.64 



Cassava, J. H. Haut {Boy. Bot. Gard. Trinidad, Miso. Bui,, 2 (1895), No. 1, pp. 
S5-27). —Remarks on analyses of bitter and sweet cassava, showing that the uon- 
poisoiious variety apparently does not exist in Trinidad. It is believed that the 
amount of prussic acid in sweet cassava is nearly equal to that in the bitter, and 
that too much confidence has been used in attributing nou-poisonons properties te 
the sweet cassava. Careful boiling of sweet cassava in two or three waters ii 
advised to expel all of the volatile prussic acid. 









HOBTICULTUEE, 819 

Castor boans, S. M, Tracy (MUHeBippi Sta, Mpt. 189$^ pp, S6, f7).—Brief notes on 
crops grown in 1892 and 1893. An obscure blight caused the failure of this crop. 

BchlhooyfltiB lobata, E. AndrA (fJen, Sort, 67 {1895), No. 1, pp. 9,10, fig. i).-—A 
description of this American curcubit, which is recommended as an ornamental 
plant chiefly on account of its oval-shaped spiny fruits. 

Wild horse-radish, G. Alloard (Bev. Sort., 67 {1895), No. S, pp. 86, 87, fig. f).— 
Notes on its collection and preparing for market, with directions for cultivation. 

The leeks, G. Alluaud {Bev. Sort., 67 {1895), No. 1, pp. 20-22, fig. 5).—Descriptive 
and cultural notes on several varieties of leeks, giving directions for their best 
cultivation. 

Onions from seed, C. L. Newman {Arkansas Sta. lipt. 1894, pp. 9S-95). —A reprint 
from Bulletin 28 of the station (E. S. li., 6, p. 419). 

Salsify, C. L. Newman {Arkansas Sta. Bpt. 1894, pp. 95, 96). — A reprint from Bul¬ 
letin 28 of the station (E. S. R., 6, p. 423). 

Culture and cooking of Sechium edule {Agl. Jour. Cape Colony, 7 {1894), No. 26, 
p . 614). 

Varieties of sweet potatoes, C. H, Shinn {California Sta. Bpt. 1893 and 1894, pp. 
420-424). —Twenty-one varieties of potatoes tested at the Southern California Sub¬ 
station are described, and for a few of these the results of cooking tests are noted. 

Best forms of food for the sweet potato crop, A. W. Pkahson {Amer. Agr. {mid¬ 
dle ed.), 1895, Mar. 23, p. 314). —Advises use of chemical manures applied some months 
before planting. 

The cultivation of tomatoes on a large scale in the vicinity of Paris, G. Allu- 
ARD {Bev. Sort., 67 {1895), No. 2, pp. 45-47, fig. 1). —A general article on the subject 
deculing with the culturaltnethod and describing some of the varieties most in use. ’ 

A new method of etiolation, E. A. CAUiuimE {Rev. llort., 67 {1895), No. 1, pp. 12, 
IS, figs. 2). —Description of a method of blanching chicory and other salad plants 
by placing a cask over the growing plant with its sides perforated with holes to 
allow free circulation of air. Tlie method is claimed to be very successful. 

Truck farming on the coast lands, G. M. Kyals {Proc. Ga. Sort. Soc. 1892, pp. 
26-29). —Notes on market gardening in tln^ coast region of Georgia, with remarks on 
the preparation and fertilizing of the land, the character of seed to be used, and 
shipping and marketing. Celery is regarded as an especially valuable crop. 

Some apples adapted to all sections of Arkansas, J. T. Stinson {Arkansas Sta. 
Bpt. 1894,pp. 44-47). —A reprint from Bnlletiu 26 of the station (E. S. K., 5, p. 1075). 

Arkansas seedling applesfkid nursery stock, J. T. Stinson {Arkansas Sta. Bpt. 
1894, pp. 48-50). —A reprint from Bulletin 26 of the station (E. 8. R., 5, p. 1075). 

Analyses of figs, G. E. Colby {California Sta. Bpt. 1893 and 1894, pp. 225-235). — 
A reprint from Bulletiii 102 of the station (E. 8. R., 5, p. 30p. 

Figs at the Foothill Station, G. Hansen {California Sta. Bpt. 1893 and 1894, pp, 
S75-S78). —Comparative notes on some of the varieties of figs grown at this Cali¬ 
fornia substation. Fifty-two varieties are planted. The variety Hirtu du Japon 
is considered the best hearer. Of the white varieties White Adriat>v DuRoi, and 
White Marseilles; of brown, Drap d^Or and Brown Turkey; audof black, Pasteliere 
and Rond Noir were most satisfactory. 

Figs at Tulare Station, .1. Vomimi {California Sta. Bpt. 1893 an^. 1894, pp. 411- 
414). —Descriptive and comparative notes on 39 varieties of figs grown at this sub¬ 
station. 

The mango, .1. H. Hart {Roy. Bot. Gard. Trinidad, Misc. Bui., 2 (1895), No. 1, pp. 
11-13), —Cultural notes on Mangifera indioa, especially in reference to the soil and 
grafting. It is stated that if well cultivated, mangoes will produce sweet, pleasantly 
flavored fruit that deserves a wide reputation. The varieties cultivated at the 
botanic gardens are named. 

The mangosteen, J. H. Hart {Boy. Bot Gard. Tnnidad, Miao, Bui., 2 (1395,) No. 2 , 
pp . 10,11), — Notes on tbe tree and fruit of Garcinia mangosteena, which has been 
introduced from the East Indies into Trinidad, where it is growing well, and thn 
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fruit being liked. The raaugosteeu possesses a thick, brittle, bitter rind, w^ch 
readily cracks off, exposing the white pulp divided into quarters. Only 1 or 2 
mature seeds are j>rodnced by each fruit. 

Olive culture, A. P. Haynk (California Sta. Bpt, 1S93 and 1894^ pp. S98-3SS). — Cul¬ 
tural notes for the olive, comprising remarks on pruning, curing, harvesting, and 
storing of the fruit and the expression of the oil. The greater part of the paper is 
a reprint from Bulletin 104 of the station (E. 8. R., 6, p. 141). 

Twig budding and grafting the olive, E. J. WiCKSOx (California Sta. Rpi, 1893 
and 1894, pp. 3S9,340). — A brief note on the subject, including a letter from an exper¬ 
ienced orchardist, detailing methods employed by him in budding and grafting, 
which have proved most successful. 

Olives and olive oil, A. P. Haynk (California Sia. Rpt. 1893 and 1894, pp. 279-397, 
pi. 1). —Descriptive notes on the trees and fruit of 20 varieties of olives, with analy¬ 
ses showing the number of olives in 100 gm. and the percentage of pit, flesh, and 
oil in the fruit. Fifty-six varieties of olives are now planted at the various sub¬ 
stations. 

The peach palm, J. H. Haut(//o//. Rot. Card. Trinidad, Misc. Bui., 2 (1895), No. 1, 
pp, 28,29). —Descriptive notes on Guilielma speviom, which is found growing well in 
Trinidad. The palm.usually bears two crops in a year, that in October being com¬ 
posed of large fruit with abortive seeds, while the other consists of small fruits 
with liard fertile seeds. 4'he October fruit is boiled and eaten with salt, and is con¬ 
sidered a very nutritious human food. 

Japanese plums, L. H. Bailey (Rer. Ilort., 67(1895), No. 2, pp. 51,52). —Translated 
from Gardaner^s Chronicle, giving bri<d* descriptive and com])arative notes on 
the chief varieties of Japanese plums that have been introduced and grown in 
America. 

Examination of California prunes, apricots, plums, and nectarines, G. E. 

COLIIY (California Sta. Rpt. 1802 and 1894, pp. 257-268). —A reprint of Bulletin 101 
of the station (E. 8. K., 4, p. 918). 

Analyses of prunes qiid apricots, G. E. Coluy (California Sta. Rpt. 1893 and 1894, 
pp. 268-^1). —Descriptive nopis on 6 varieties of prunes and 1 of apricot, with a table 
giving in detail the results of the proximate analyses. The sugar content in all the 
instances was below that determined by previous analyses. French prunes pos¬ 
sessed the most sugar, 13.95 per cent. 

Catalogue of the fruit trees at the California Experiment Stations (California 
Sta. Rpt. 1893 and 1894, pp. 474-490). —This comprises l#hg lists of the varieties planted 
at the central station and at 4 substations, there being given 274 varieties of apjiles, 

18 of crab apples, 23 of almonds, 48 of apricots, 40 of cherries, 5 of chestnuts, 2 of 
citron, 68 of ligs, 6 of lemons, 10 of mulberries, 17 of nectarines, 20 of oranges, 169 of 
peaches, 166 of pears, 120 of plums and prunes, 7 of persimmons, 8 of quinces, and 

19 of walnuts. 

Fruit culture in north Georgia, J. C. Miller (/Voc. Ga. Hort. Soc. 1892, pp. 68-70). — 
General remarks on fruit growing in northern Georgia, the author b«Ueving that 
fruits can be produced here equal to those grown in California. 

Catalogue of Georgia fruits (Proe. Ga. Hort. Soc. 1892, pp. 71-86; 1803, pp. 69-85 ).— 
An annotated list and tabulated data for various kinds of fruit successfully culti¬ 
vated in Georgia, the State being divided into 4 sections, the upper or mountain, 
the middle, the southern, and lower or coast region. 

Fruits of Bohemia. F. Thomayer (Rev. Hort., 67 (1895), No. 1, pp. 17,18). —His¬ 
torical notes on several varieties of apples, peaches, and other fruits which have 
been originated in Bohemia, which has for centuries been noted for its orchards and 
its production of valuable varieties of fruits. 

Fruit culture in Gironde, C. Gf^RANO (Rev. Hort., 67 (1895), No.4,pp. 74-76). — 
Short articles giving the status of fruit growing in this Department, with lists of 
the preferred varieties. 
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Various methods of soil improvements in orchards, N. Schneider (^ev. 
ffort.f 67 {1895)f No. 7, pp. 2S-35; No, ^,pp, 48-50). —General remarks ou the subject 
dealing with manuring and tilling the ground. 

An implement for vine grafting, E. Andri^ {Rev. Hori., 67 {1805), No. 4, pp, 67, 68, 
fi(f. 1). —Illustrated descrii)tioii of an apparatus for cutting the steins of grape vinos 
in making various kinds of grafts. 

Notes on pruning deciduous fruits, W. H. Tvson {California Sta. Upt. 1893 and 
1894, pp, 397-400). —General remarks on the subject and special directions as to the 
proper pruning to be given almonds, apricots, prunes, apples, jicars, cherries, and 
peaches. Severe pruning is advised for most cases, low, round heads to be estab¬ 
lished. 

The effect of pruning and training on the natural habits of the grape, S. D. 
Riegel {Proc. Ga, Hort. Soc. 1892, pp. —General notes on the subject, with a 

discussion of the resiiective value of various systems. Fuller’s oblique training is 
recommended for trellises, and the serpentine system for stakes. Intelligent pruning 
is urged. 

Earliness vs. quality in fruits, S. Mape {Proc, Ga, Hort. Soc. 1892, pp. 67, 68). —A 
short popular pa])er urging that early fruits are apt to be immature and possess 
little or insipid flavor. 

Transportation of fruits and vegetables, W. L. Glkssner (Proc. Ga. Hort. Soc. 
1893, pp. 26-28). —A general discussion of the problem of the transportation of hor¬ 
ticultural products, picking, packing, and slii[q)ing being in turn considered. Care 
in icing the refi igerator cars is urged. 

Canning vegetables and fruits {Amer. Agr. (middle ed.), 1895, Mar. 5, p. 252).- 
Tabulated data give the results obtained at a (’alifornia cannery regarding the num¬ 
ber of pounds of each fruit and vegetable rociuired to make 100 lbs. of canned goods, 
amount of sugar reciuired, and cost of labor in canning. 

Canning, drying, and preserving fruit, A. H. Hkxson {Agl. Gaz. N. S. W., 5 
{1894), No. 12, pp. 857-866). 

A new process of preparing raisins, A. Petit (Rev. Hort,, 67 {1895), No. l,pp. 
69, 70). —A brief description of a scheme of curing raisins by exposing them to an 
atmosphere of alcohol vaymr at 60^ F. for 2 memths. 

Report of horticulturist {Mississippi Sta. Rpt. 1893, pp. 33-37). —A report on the 
horticultural work of the station, strawberries and grapes having received most 
att^mtion, and being treate I oi* at greatest length. Cultural notes are given for 
these fruits. The horizontal trellis is preferred for training grapevines. Cotton¬ 
seed hulls are recommended as mulch and fertilizer for strawberries, and ashes for 
fertilizing grapes. Lists of the preferred varieties of strawberries and grapes are 
given. 

FOEESTRY. 

The chestnut in the West, C. A. Keffek (Garden and Forest, 8 (1895), p. 83). 

The honey locust in the West, C. A. Keffkr (Garden and Forest, 8 (1895), p . 
112). —The tree has flourished very well on the dry uijlands of western Kansas, 
although a tViilure at the South Dakota Station. 

Notes on the distribution of the yellow pine in Nebraska, C. E. Bessey (Gar¬ 
den and Forest, 8 (1895), pp. 102, 103). 

Species of cork-forming trees, H. Mayr {Ccnthl. Ges. Forstw. Wien, 21 {1895), No. 
2,pp. 55-57).—The author enumerates Vlmus suherosa, Acer campestre, Fnonijmns euro- 
p<BUS, Fraxinus anomala, Xanthoxylnm clava-hercoles, Querciis sober, Q. occideotalis, etc. 

The lesson of the forest fires, B. Hubbard {Pop. Sci. Monthly, 1895, Mar., pp. 
686-596). 

The forestry stations, C. H. Shinn {California Sta. Rpt. 1893 and 1894, pp. 425- 
4S2),—A brief bistory of the establishment and a report on the present condition of 
the forestry stations at Cbico and Santa Monica are given. 
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SEEDS—WEEDS. 

Distribution of seeds, plants, cuttings, etc., E. J. Wickson (Cali- 
fornia Sta. Rpt 1893 and 1894^ pp. 343-362^ jig, 1), —A report is given of 
the distribution by the station of seeds, plants, cuttings, etc., since 
1890, the details of the offerings having appeared in Bulletins 95, 98, 
and 103 of the station (E. S. E., 3, p. 444; 4, p. 557; 5, p. 683). Statis¬ 
tics are given of the distributions since 1886, showing that there were 
sent out 52,310 plants and cuttings and 40,457 ounces of seed. Brief 
reports are given by the voluntary experimenters on the materials 
sent out. A list of donations to the station since December, 1892, is 
appended. 

Some Oregon weeds, M. CraiGt [Oregon Sta, Bui, 32, pp, 99-116, 
figs. 9). —The author gives illustrated descriptive notes on 5 trouble¬ 
some weeds, as follows: Canada thistle [Cnicus arvensis), bull thistle [G, 
lanceolatus), sow thistle [Sonchus arvensis), spiny or dagger cockle bur 
(Xanthium spinosum), and Eussian thistle [Salsola Mli tragus). The 
State laws relating to the destruction of Canada thistle and dagger 
cockle bur are given, and in addition to the ones enumerated above 
the author suggests that the laws be modified to include French pink 
[Centaurea cyanus), dog fennel [Antheynis cotula), tarweed [Madia spp,), 
white mustard [Brassica campestris), oxeye daisy [Chrysanthemum leu^ 
canthemum), and moth mullein [Yerhascum hlattaria). 

Directions are given for the destruction of weeds in general, with spe¬ 
cific directions for the 5 species particularly mentioned in the bulletin. 

Germination of black walnuts and acorns, G. B. Sudworth {Garden and Forest, 
8 {1895), pp. 105, 106). —The author accounts for the prolonged vitality of seeds 
deeply planted as duo to the probably accidental but proper adjustment of moisture 
conditions. 

The vitality of seed, A. Peter {Nachrichten Kl. Ges. wissensch. Gottingen; abs. in 
Nature, 51 {1805), Feb. 38, p. 422). —The author gives the results of a second series of 
cultural experiments with dormant seeds taken from various depths in the soil of 
woodlands or forest. ^‘The forest in question was the site of villages and cultiva¬ 
tion that disappeared several centuries ago; and some of the samples were taken 
from a dense forest, 100 to 150 years old, under the shade of which there has been 
no surface vegetation for years. The principal point to investigate was the proba¬ 
ble existence of seeds of cornfield weeds still possessing the power of germinating 
and developing into reproductive plants. The author succeeded in raising a large 
number of plants belonging to about 50 species, including some of the weeds of cul¬ 
tivation ; and he believes he has good grounds for supposing that many pasture plants 
and cornfield weeds retain their vitality for more than a half century, under the 
conditions he describes.^^ 

On the seeds of Moabi, H. Lecomte and A. Hubert (Compt. Uend,, 120 {1896), 
No. 7, pp. S74-S77). 

On the seeds of the Coula of the French Con|P, H. Lecomte and A. Hubert 
(Compt, Mend., 120 {1895), No. 4, pp. 200-202). 

Methods of planting and destroying Bermuda grass, C. L. Newman (Arkanmt 
Sta. Mept. 1894, pp. 10S-108),—k reprint firom Bulletin 28 of the station (£.S.E.,0| 
p.i3e). 
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A method of destroying dodder, A. Sbevais (Ing^n, Jgr. Gemhloux,5 {1895)^ Xo, 
8fpp. $54, 555).—The plants on the spots where dodder is present are carefully 
removed and burned, the spot is worked with a hoe or rake, and orchard grass or 
some other quick-growing species is planted on the infested spot. The author states 
that dodder thus treated may be -entirely eradicated within 2 years. 

Troublesome grasses of southern New Jersey, M. Treat {Garden and Forestj 8 
{lS95)f pp, 103,104 ).—Notes are given on Elusine indica, E. wgyptiaoa, Bermuda grass, 
and coco or nut grass. 

DISEASES OF PLANTS. 

Fungus diseases of plants, B. D. Halsted {Neto Jersey Stas. Rpt 
1893, pp. 326-436, Jigs. 63). 

Synopsis .—Notes are given on fungi on weeds, strawberry diseases, club root of 
cabbage and its allies, soil rot of sweet potatoes, on the identity of the 
anthracnose of watermelon and bean, fungus diseases of the miiskmelon, some 
fungus diseases of the pea, a fatal disease to truck crops, held observations 
upon fruit decays, decays of mature apples, blight of ornamental spurge, 
fungus diseases of cultivated sedums, hollyhock fungus diseases, some carna¬ 
tion fungus diseases, mint rust on balm, fungus diseases of ornamental bulbous 
plants, anthracnose of rose, ivy blight, palm diseases, blights of dractena, 
orchid diseases, blight of ornamental ferns, bacteria in some of their relations 
to crop growing, leaf blight of calceolaria, dropsical pelargoniums, and notes 
on a new' Exobasidium. 

Fungi on iceeds (pp. 326,327).—Notes are given on several fungi that 
serve to keep some of our worst weeds in check. The species of fungi 
mentioned are Gystopus candidus on the shepherd^s iiurse and some 
other cruciferous plants, (7. portulacce on the common jiurslane, and 
Puccinia suaveolens on the Canada thistle. A report is given of the 
last-named fungus having nearly exterminated an acre of the thistle, 
scarcely a plant maturing any seed. 

Diseases of the straivherry (pp. 327-332).—The more important fungus 
diseases of the strawberry as enumerated aie: Leaf sijot (Sphcerella 
fragariw), leaf blight (Fhyllosticta Jragarieola), leaf spot (Septoria 
aciculosa), leaf si)ot {Ascochyta fragaruv), anthracnose {Glocosporimn 
fragarlce), leaf blight (/fawif modesta), and mildew {Peronospora 
fragarice). Of these the leaf spot {Sphcerella fragarice) is perhaps the 
most destructive. The author reviews the more important contribu¬ 
tions on this disease since 1887, when there was given a comprehensive 
bibliography.^ Another of the leaf spots {Ascochyta fragarice) may easily 
be mistaken for this disease. A new strawberry leaf blight has been 
under investigation by the author since 1892. It was first discovered 
near Syracuse, New York, and it seems to be far from rare, though 
often obscured by the presence of other fungi. The disease is caused 
by a fungus apparently of the genus Aposphceria, This fungus apx)ears 
to prefer the upper surface of the leaf, but develops its pycnidia on 
both sides of the leaf. The affected portions lose their characteristic 
green and soon become brown. The pycnidia first appear as minute 
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elevations of the same color as the leaf, but as the spores mature they 
become amber colored and rise prominently from the leaf. Inocula¬ 
tions under a bell jar ^rave within 10 days well-developed pycnidia on 
healthy leaves. As a rule it is only the old leaves that are affected 
and these should be burned. Bordeaux mixture may prove effective 
against this blight. 

Club root of cabbage and its allies (pp. 332-345).—This is a reprint of 
Bulletin 98 of the station (E. S. B., 5, p. 685). 

Soil rot of sweet potatoes (pp. 345, 340).—A report is given of some 
field experiments conducted with the view of checking the soil rot of 
sweet potatoes. Series of rows of plants growing in infested soil were 
treated as follows: 

(1) On May 13, 2 rows while still open and before manuring, were sprayed thor¬ 
oughly with the liordeaiix mixture. 

^^(2) On May 13, 2 rows sprayed as in 1 after the mfinure had been placed. 

*^(3) Two rows left untreated. 

‘^(4) On May 13, 2 rows sprayed after they were made up and before setting the 
plants. 

^'(5) On May 20, 2 rows with the ])lant8 sprayed directly after setting. 

(6) On August 10, 2 rows sprayed after the plants had run vines 18 to 20 in. long.” 

The results obtained showed ‘‘that spraying the rows before the 
addition of manure is the better way of treating the ground for the 
prevention of tlie soil rot of the sweet potato.’’ There appears, from 
the tabulated results given, a gradual increase in the amount of soil rot 
present from tlie first series to the last. 

Identify of the anthracnose of the bean and ivatermelon (pp. 347-352).— 
The author reports having inoculated citrons on opposite sides of a 
line with sjiores from the bean and watermelon. Both inoculations 
grew rapidly and no differences could be detected, proving the identity 
of the two diseases. Tlie iiuthor reviews the synonymy of the fungus 
and concludes the name should be Colletotrichum lagenarium. 

Fungus diseases of the muskmelon (pp. 352-356).—Mention is made of 
three of the more important diseases of the muskmelon. The first is a 
downy mildew (Plasmopara cubensis), similar to the downy mildew of 
the grape and amenable to the same treatment. The second is of .a 
bacterial nature. Parts of the plant, as the stem, petioles, or leaf 
blades, when attacked have a peculiar watery appearance. The author 
thinks it probable that the germs of this disease may be carried over 
from year to year in the soil, and probably several crops may be affected 
by the same disease. Spraying is thought to check the disease. The 
third trouble is a leaf spot due to a species of Phyllostieta, It is con¬ 
fined to the leaves and younger parts of the vine, and it seems very 
probable that it could be controlled by spraying with any of the more 
common fungicides. 

Some fungus diseases of the pea (pp. 357-362).—Several fungus enemies 
of the pea are described, the more important being pea mildew {Brysiphe 
martii)y pea rust {Uromyces appendiculatus)^ pea blights {Ascochytapisi 
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and Septoria pisi)^ black mold of pea {Pleospora pisi)j damping off 
(probably Pythium debaryanum), a bacterial disease, and a disease 
attacking the seed, producing dark olive patches on the seed coat a few 
days after planting. These diseases may occur singly or more com¬ 
monly associated with some of the others. The nature of their attack 
on the host is described, and the use of fungicides and selection of 
sound seed recommended as preventive treatment. 

A fatal disease to truck crops (pp. 3(>2-3GG).—Specimens of diseased 
tomato, eggplant,and other plants were sent the author from the Florida 
Experiment Station, and the disease was recognized as similar to one 
on lupines in Louisiana, in which a Penicillium developed abundantly 
when placed in a moist chamber. Cultures made from the Florida 
material developed st lerotia abundantly in a short time. Cultures 
were made on tlie stems of corn, squash, cucumber, and several weeds, 
upon all of which the fungus grew vigorously. Open-air cultures were 
not so successful, and on some plants the fungus was made to grow 
only by exercising greiit care, and it is thought that while the disease 
may be very destructive in Florida it will not prove serious in the lati¬ 
tude of ^^ew Jersey. The study of this disease is still in jn-ogress. 

Afield observation upon fruit decays (pp. 3GG, 3G7).—In llulletin 91 of 
the station (E. S. E., 4, p. G57) the author re]K)rted on a decay of quinces 
due to Spharopsis nialorum and claimed that the source of contamina¬ 
tion was an apple tree near by. A visit was made in July, 1893, to 
the orchard, and while there was no decay manifest on the quinces 
and pears, a grafted branch of the suspected apple tree was loaded 
with fruit, a large per cent of which was decayed. The fruit on the 
remaining branches of the tree was unaifected. The obv ious remedy 
in this case was removing the graft of the early variety of fruit (Red 
Astrachan). 

Decays of mature apples (])p. 367-377).—This is a rej)rint of a popular 
article^ in which are described specking of apples, a]>ple scab, mold, 
blotch, bitter rot, and black rot. 

Blight of ornamental spurge {pp. 377-379).—An anthracnose of euphor¬ 
bias, due to Gleeosporium euphorbuv^ is described. 

Fungus diseases of cultivated sedums (pp. 379-381).—Two diseases of 
sedums are described, an anthracnose due to Septoria sedil, and a dis¬ 
ease due to Vermicularia telephii. The atfected portions should be 
collected and burned to prevent tlie spreading of the diseases. 

Hollyhock diseases (pp. 381-383).—DewScriptions are given of a holly¬ 
hock rust {Puccinlamalvacearum)^ spot {Cercospora althccina)^ and 
a leaf blight {Phyllosticta althceina). All sorts of hollyhocks are sub¬ 
ject to these diseases. The author recommends that seed should be 
saved only from xdants free from disease, that all young plants known 
to be affected should be rejected, and that old plants be sprayed with 
Bordeaux mixture at least once a week during the growing season. 


iPop. Sci. Monthly, 1893,-May. 
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Some fungus diseases of carnations (pp. 384-391).—A popular pcix>er 
read before the Araeriean Carnation Society, January, 1893, describing 
camation leaf spot {Septbria dianthi)^ SLuthrAQuom{Yolutella sp.), leaf 
mold {Heterosporium echinulatum)^ and a bacterial disease. Keniedies 
are suggested for carnation diseases, the most successful ones being 
sprays of potassium sulphid solution, Bordeaux mixture, and ainmoni- 
acal (jopper carbonate. 

Mint rust on cultivated balm (pp. 391, 392).—The mint rust {Puccinia 
menthce) is reported on the cultivated balm (Alelissa officinalis). The 
form of rust present is the one having echiniilate teleutospores and is 
known as form aniericana. 

Fungus diseases of ornamental bulbous plants (pp. 392-396).—Dis¬ 
eases of lilies, hyacinths, tulips, narcissus, gladiolus, and crocus are 
described. The rejection of all diseased bulbs is advised as a pre¬ 
cautionary measure. 

Diseases of cyclamens (pp. 396-399).—Diseases due to Phoma cycla- 
mence^ Botrytis vulgaris^ Colletotrichum cyclamenw^ and a bacterial dis¬ 
ease are described. 

Diseases of callas (pp. 399-401).—A bacterial disease, one due to 
Phyllosticta richardiw, a disease due to Cercospora richardicecola, and 
another due to Pestalozzia richardicc are mentioned. 

Rose anthracnose (pp. 401-405).—In the Annual Report of the station 
for 1892, p. 280 (E. S. R., 5,p.399), mention was made of several destruc¬ 
tive diseases of roses, among them an anthracnose due to Olceosporium 
rostr, which causes the defoliation of the canes. Further investigations 
of this disease show that the whole jdant is infested by the fungus, 
which saps its vitality to such a degree that those leaves showing no 
trace of disease are unable to perform their usual functions. The 
appearance and habit of growth of this fungus are similar to the rasp¬ 
berry anthracnose {O, venetuin), and the author suggests their probable 
identity. Young jdants or young shoots are most susceptible to the 
disease. Roses that have a sickly colored foliage, with the leaves falling 
prematurely, especially from the tips of the canes, may be suspected of 
being attacked by the anthracnose, and the pink blotches may be seen 
by the aid of a hand lens on the leaves and stems. All affected canes 
should be cut, and, together with the fallen leaves, gathered and 
burned. Sound jdants may be protected by frequently spraying them 
with Bordeaux mixture or ammoniacal coi)per carbonate. 

A blight of variegated ivy (pp. 405-407).—A blight of the variegated 
forms of the English ivy is reported due to Vermicularia trichella. All 
variegated plants are especially susceptible to fungus diseases, as the 
etiolated portions are less able to resist the entrance of the spores. 
All diseased leaves of such plants should be removed and the remain¬ 
ing ones protected by 8i)rays of copper compounds. 

Palm diseases (pp. 407-411).—Several diseases of palms, especially 
Kentias, are figured and described. All diseased leaves or parts oi 
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leaves, wliich may be recognized by the dead or discolored spots, should 
oe removed and the remaining foliage sprayed at least once a week 
with Bordeaux mixture. A leaf blight of caryotas is also described 
and the same treatment recommended. 

Blights of dracccnas (i)p. 412-414).—A blight, due to Phyllosticta 
macuUcola^ causing small brown angular spots in the leaves, surrounded 
by yellowish areas, is described. Another blight more destructive to 
the thick leaved dracmnas is caused by Verniicularia concentrica, A 
third disease, a loaf tip blight of Draccena fragram, caused by Glceo- 
sporium sp., is illustrated and described. The author thinks these dis¬ 
eases could be prevented to a great degree by the use of any of the 
standard fungicides. 

Orchid diseases (pp. 414-419).—Leaf diseases of Sorbralia maerantha 
and Bletia volutella^ and i)etal blights tu'e described. Care in not propa¬ 
gating from diseased plants and use of fungicides are advised as pre¬ 
ventive treatment. 

Tip blight of ornamental ferns (pp. 419-421).—Fern blights are 
described and Bordeaux mixture as a preventive treatment advised. 

Bacteria in some of their relatioyis to crop gronnng (pp. 422-430).—A 
reprint is given of a semi popular paper on bacteria read before the Kew 
Jersey Horticultural Society. 

Bacterial leaf blight of calceolarias (pp. 430, 431).—A disease, due to 
Micrococcus sp., is described as causing brownish patches on the 
lower leaves. 

Dropsical pelargoniums (pp. 432, 433).—Kumerous instances are 
reported of pelargoniums being spotted, but no fungus could be found. 
The author thinks it probable that the plants were alfected by the same 
cause, resulting in what has been called cedema of tomato.^ The 
remedy recommended is a cooler, dry soil, with increased light wherever 
possible. 

azotes on a new Exobasidinm (])p. 434-430).—Notes are given on Exo- 
basidium pecldi, a lungiis almost entirely con lined to the inflorescence 
of Andromeda mariana, its attack resulting in abnormally developed 
flowers. 

Report of the mycologist, F. D. Chester {Delaware 8ta, Rpt 1893y 
pp. 103--131,fig8. 2). 

Synopsis. —A report is given on the treatment of peach rot and blight; observations 
on root rot of crimson clover, di8eas(3d cowpeas, and antbracnose of tomato; and 
a report of bacteriological work in various lines, principally in the preparation 
of attenuated anthrax virus. 

Treatment of plant diseases (pp. 103-109).—Experiments were con¬ 
ducted in 2 orchards for the prevention of peach rot and blight. The 
treatment consisted in (1) winter treatment, the removal of all mummy 
fruits and washing the trees with a copper sulphate solution; (2) spray¬ 
ing twice before the buds opened 5 (3) spraying with Paris green for 


1 New York Cornell Sta. Bnl. 53 (£. S. B., 5, p. 55). 
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(!Urciilio; and (4) spraying when the fruit began to show color to pre« 
vent attacks of the rot. In tlje first orchard the fungicides used as 
sprays were ammoniacal copper carbonate and suspended copper car¬ 
bonate with glue. Asa result of the winter treatment it was found that 
26 per cent blighted blossoms were on the unsprayed trees, as compared 
with 12 per cent on those given treatment and 17 per cent on those 
given the early spraying but no winter treatment. Owing to the fruit 
not having been gathered according to directions, the results of the 
other treatments were lost. 

In the second orchard the same treatments were tested with 3 addi¬ 
tional fungicides, viz, copi)er and ammonium carbonate, copper acetate, 
and coi)i)er sulphate and calcium chlorid solutions. The results 
obtained indicate encouraging benefits from spraying, and the ques¬ 
tion of wdiether winter treatment and early s])raying is not sufficient is 
to be the subject of further experiment. The use of Paris green was 
attended with a greater total yield over their checks, amounting to 
about 3 times the yield where no treatment was givcm. There was a 
decreased amount of rot present in tliose trees liaving been treated for 
that disease. 

Observations on plant diseases (pp. 1 Ob-115).—The author made cul¬ 
tures of the crimson clover loot rot, Selerothiia trifolioruin, previously 
published as S, trifolium and found it^vould grow readily on indiffer¬ 
ent media. This shows its power to live as a saprophyte as well as 
parasitically on its host. Any cultivation that tends to stir the soil 
will tend to eradicate the fungus. 

A lot of cowpea vseod was sown, and the developing plants were so 
badly diseased as to require a replanting. The second lot of seed was 
examined and 9.5 i)er cent found to be affected by Colletotriehum linde- 
muthiamm. The ])resence of the disease can be recognized by the 
spotted api)earance of the seed, and all such should be rejected. 

Notes are given on the ripe rot or anthracnose of tomato. In the 
Annual Eeport of the station for 1891, ]). 00 (E. S. E., 5, p. 59), this 
disease was described as due to C, lycopersici^ n. sp., but the author has 
since decided it as identical with G, phomoides^ tlie name by which the 
fungus should be known. The author made numerous inoculations 
with the spores, and found that they would as readily grow on the 
pepper, grape, and apple as on the tomato, a fact which he thinks i^oints 
toward the x)robable identity of the ripe rots of these fruits. 

Bacteriological work (pp. 115-131).—The author gives in detail the 
methods followed in preparing an attenuated anthrax virus for use in 
the i>rotectioii of cows against anthrax. The method employed was 
that of attenuation by heat, keeping the cultures at a temperature of 
42 to 430 C. for a time, the different lots being tested until the required 
attenuation is secured. Examinations were made by the author of 
milk and a supposed case of anthrax in man without finding the specific 
bacilli present, while they were found in a case of anthrax in a horse. 


1 Delaware Sta. Ri>t. 1890, p. 84 (E. S. R., 3, p. 689). 
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A microscopical examination of 4 lots of wheat bran was made to 
ascertain the presence of cockle seed meal. In none of the samples 
was there any imi^ortant admixture. The presence of (X)ckle may be 
readily recognized when at all abundant by the characteristic saponin 
bodies. 

The author made a study of some of the mold fungi to test the com¬ 
mon belief that cerebro-spinal meningitis is due in some way to these 
fungi. Jars of bread paste were exposed in a stable where several 
horses had died with the above disease. The species of molds collected 
were: AspergilluH A. fumigaius^ Rhlzopua nigricans^ and reni- 

cillium glauetim. The only fungus of interest was the Aapergillus fumi~ 
gattiSj and from this cultures were made on oats. 2>lothing positive is 
shown as to the ability of these molds to produce tlie disease in question. 
However, a rabbit inoculated with 0.5 c{‘. water containing spores of 
A.fumigatufi died in 5 days. Cultures made from the viscera of the 
rabbit did not develop any of the mold in either agar tubes, Petrie 
plates, or bread-paste jars. 

The southern tomato blight (Mississippi Sta. Rpt, 1S9S, pp, 53-61 j 
fig, 1 ),—A report is given of 3 years’ experiments, conducted by F. S. 
Earle at the Ocean Springs substation, for the prevention of the tomato 
blight, reported in bulletin 19 of the station (E. S. 11., 3, j). 702). The 
experiments consisted in soil treatments in the Held and bed and spray¬ 
ing the plants with well-known fungicides. Ba>ed on 1 yeaPs experi¬ 
ence, the author thinks that whether the blights of tomatoes, potatoes, 
and watermelons are identical or not they are not easily communicated 
from one crop to another under the ordinary field conditions. 

The author i)rosents the following tentative conclusions: 

^^(1) In j>reparing C()ini>()st tor the Hced bod and cold frame, use a liberal amount 
of lime, kainifc, asbes, or other potash salt. This will give good, stiff-stemmed, stocky 
plants, wliich are better able to resist blight. 

‘‘(2) A few days before sowing the seed sprinkle the bed thoroughly with strong 
Bordeaux mixture and rake it in. 

^^(3) After the iilaiits are set in the field add Paris green to the Bordeaux mixture 
and continue to spray at intervals of 10 days or 2 weeks until the fruit is half grown. 
Care must be exercised in sxiraying after the fruit is set, as it is more easily injured 
than is the foliage. 

(4) Never plant tomatoes on land where they grew the previous year, and at least 
2 years’ rest is much safer. 

(5) While this station does not recommend the jiractice of following either melons 
or potatoes with toiTiatoes, it records the Ihct that it can often be done with safety.^^ 

A new disease of the olive tree, A. P. Hayne [California Sta, 
Ept 1893 and 1894^ pp. 297^ 298), —The author reports the presence in 
various parts of the State of a new leaf disease of olives, which he has 
determined as probably due to CydoGonium oleaginum^ a fungus which 
is rather common in southern Euroi)e. He quotes G. Boyer, of the 
Slcole Rationale d’Agriculture, Montpellier, France, who has made an 
exhaustive study of the disease. Both surfaces of the leaf are attacked, 
but more commonly the upfier, where it forms circular spots, black, 
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gray, or brownish in color, the center usually being of a different color 
from the surrounding portions of the spots. The spots vary from 6 to 
15 mm, or more in diameter and are irregularly distributed over the 
leaf, and may sometimes be found on the peduncle and fruit. The 
fungus may appear any time of the year, but its most serious attack is 
usually late in the summer or autumn. The black color is due to the 
presence of the abundant dark-colored spores, and as these become 
scattered the color becomes lighter. 

In California the only variety on which the disease has been observed 
is the Mission. Its attack is so insignificant that at least for the pres¬ 
ent no treatment is required. 

Experiments in winter spraying of apples and pears, C. W. # 

WoOBWOETH {California Sta. lipt 1893 and 1894^ pp, 441-462). —Notes 
and extensive tables on experiments in spraying apple and i)ear trees 
for two seasons against the oyster-shell scale, greedy scale, and woolly 
aphis, conducted in the station orchard at Berkeley. A ifiat is given 
showing the arrangement of the trees treated. Various insecticides 
and fungicid(‘8 were used, both alone and in combination. The results, 
as indicated by the elaborate detail of the several tables, seem to show 
but little value from the treatment. Formulas are given for the prepa¬ 
ration of various insecticides and funghddes and the indications for 
their use are mentioned. 

Peach yellows experiments, M. H. Beckwith {Delaware Sta. Rpt. 
1893^ pp, 152^ 153), —The author reports experiments with seedling 
peach trees and with trees l>rought from a region wdiere the yellows is 
not known, in which it is shown that such trees are no more capable 
of resisting the disease than others. 

A disease of mulberries, A. Prunet {Compt, Rend.^ 120 {1895)j 
JVo. 4^ pp, 222-225). —The author claims that there is great confusion 
in the diseases of the mulberry, due to their varying manifestations. 
He thinks there is a disease of the mulberry similar to that of the 
grape, which he has called chy tridiose, and that it is due to a species of 
Gladochytrium, to w^hich he has given the name C. mori. It ditt'ei s from 
C. viticolum^ in its similler zodsporangia, cystes, and zoospores. Its 
attack on the mulberry is very similar to that of the related species 
on the grape. The treatment recommended is the same in each case, 
applications of solutions of iron sulidiate. 

The black rot and its practical treatment, G.-Lavergne and 
E. Marre {Le Blade rot et son traitement pratique, Bordeaux: F4rSj 
1895). —The authors have prepared a condensed manual based on their 
observations made in 1894 during an ofiicial examination of the black 
rot and its practical treatment. 

Their conclusions are as follows: 


1 Couipt. Koud., 119 (1894), No. 19, pp. 808-811 (E. S. R., 6, p. 642). 
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^'(1) Alter the grapes are gathered^ collect all dried grapes and those which have 
fallen from the bancheS; together with all the leaves that are strewn on the ground, 
and bum them. 

«(2) Prune as closely as possible, eliminating all the young sprouts. Collect and 
burn the cuttings. 

‘*(3) During the latter part of March wash the vines with an acid solution of cop¬ 
per sulphate to which there may be added iron sulphate if anthracnose be suspected, 
the formula recommended being copper sulphate 10 kg., iron sulphate 10 kg., sul¬ 
phuric acid 1 kg., hot water 100 liters. 

“(4) Upon the return of spring and when the young shoots are 6 to 10 cm. in length 
apply Bordeaux mixture, using 3 kg. copper sulphate to 3 kg. of lime. Apply when¬ 
ever the atmospheric conditions will allow and repeat if washed off by rain. 

‘*(5) Ten or 15 days later, depending on the size of the sprouts, give a second 
^praying. 

Give a third, fourth, and if necessary a fifth spraying at intervals of 15 to 30 
days, dependent on the atmospheric conditions. 

‘^(7) Before the time for the appearance of oidium, dust the vines with sulphur 
and dry copper sulphate or witli copper 8uli)hosteatite. 

**(8) Supplement these treatments if practicable by collecting and burning the 
first leaves attacked by the black rot. 

‘^(9) Wherever there has been no previous severe attack, the first 3 suggestions 
may be omitted, but by following out all the directions the vineyard will be free not 
only of black rot but of mildew as w'ell.^^ 

A new treatment for grape mildew, L. SiPiiiRB (Gompt, Rend.^ 
120 {1895), No, i, pp, 220-222 ),—The author rei)orts the successful use 
of lysol as a remedy against grape mildew. He was led to make a 
trial of this material (1) on account of its well-known power as a germi¬ 
cide, (2) its ready solubility iu water, (3) its harmlessness, and (4) its 
cheapness. It was used in solutions varying in strength from 0.001 to 
0.01, the best results being obtained when used in the strength of 
0.005, which is obtained by adding 5 gm, of lysol to every liter of water. 
When used iu the strength recommended it proved as efficacious as 
Bordeaux mixture and was more economicalby 28 i)er cent. Three 
sprayings are necessary, and in France the proper time for their 
application is April 20 to 30, May 1 to 8, and June 1 to 8. When 
used in a strength of 0.004 it rids the -leaves of all insects or larvm 
that may be on them, and it may be used to rid the vine of all kinds of 
parasites. 

The author thinks lysol will prove equally as effective against o*idium 
as it is shown to be against the mildew. 

A laboratory of plant diaeases, C. W. Woodworth {California Sta, Epi , 189S 
and 1894, pp. 435f 436 ).—A description is given of the laboratory of the University 
of California for the especial study of plant diseases. 

Apple canker {Card. Chron., 17 {1895)f ser. 3, p, S4S ).—^A controversial article in 
which the author thinks conditions of planting and natural hardiness have more to 
do with the disease than fungus attacks. 

The canker of larch {Oesterr. forst. Ztg., 13 {1895)^ No, Sy pp, if, 12). — A, popular 
article on the diseased condition due to Feziza wilokommii. 

Concerniig Nectria ditissima, P. Bandisch {Centhl. Ges. Forstiv. {1895), 

No* pp» 51-55),—A. popular article on the cause of canker in trees. 
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Root knots of fruit trees and vines, C. W. Woodworth (California Sta, Mpt 
1S9S and 1894, pp» 486-440, pL 1). —This article is a revised and enlarged reprint from 
Bulletin 99 of the station (E. S. R., 4, p. 563). 

Hexenbesens ( forst. Zip., 13 (1895), No, S,p.lS).-K description of witches 
broom of a 90-year-old i)ine tree. « 

A vine disease of Chile, A. Girard (Rev. Fit., 3d ser., 3 (1895), No. 64, pp. 233-236),^ 
It is attributed to Marqarodes vitiuni. 

The relationship of Caeoma nitens and Puccinia peckiana, G. P. Clinton 
(Bot. Gaz., 20 (1895), No. 3, pp. 116, 117). —Notes are given on the identity of the two 
forms and a discussion of the proper nomenclature for the fungus. 

New species of Ustilagineae and Uredineae, J. B. Ellis and B. M. Evkriiaut 
(lorreii Bui., 22 (1895), No. 2, pp. 57-61 ).— Technical descriptions are given of 14 new 
species, divided as follows: UsiUago, 1; Entyloma, 1; Uromyces, 2; Fuccinia, 9; and 
JEcidimn, 1. 

Plant diseases caused by cryptogamic parasites, K. Frkiiieur v. Tubeup 
(Fjlanzenkrankheiien, durch kryptogame Faraaiten venirsacht. Berlin: J. SpHnger, 
1895, pp, 600, fig8. 306). 

How to distinguish fungus diseases of carnations, B. D. Halsted (Florists* 
Exchange, 7 (1895), No. 14, pp. 293,294). —Paper read by the author before the Ameri¬ 
can Carnation Society, Carnation rust, leaf spot, black spot, ring mold, and bac- 
teriosis are described. Copi)er sulphate 1 to 1,000 solution has given good results 
against these diseases and does not have the lime which is often objectionable in 
Bordeaux mixture. 

Effect of treating barley seed for smut, M. Holluung (FiihUng's landw. Ztg., 44 
(1895), No. 2, pp, 49-58). 

Experiments in treating potato blight, A. Sempotowski (Dent, landw. Presse, 22 
(1895), No. 6, p, 51). — A brief report on the use of Bordeaux mixture and sulphate of 
iron and lime. 

Spraying of apple trees, J. T. Stinson (Arkansas iSla. Rpt. 1894, pp. 23-44, fig. 
1). —A reprint from Bulletin 26 of the station (E. S. K., 5, p. 1076), giving details of 
experiments conducted for the prevention of apjile scab and bitter rot. 

Lysol as a fungicide for vines, L. Mangin (Jour. Jgr. Frat., 59 (1895), No. 7,pp. 
245,246). 

The preparation of ammoniacal copper carbonate solution, C. L. Penny 
(Delaware Sta. Rpt. 1893, pp. 172-183, figs. 2). —A reprint from Bulletin 22 of the 
Station (E. S. R., 5, p. 1077). 


ENTOMOLOGY. 

The San Job6 scale in New Jersey (New Jersey Stas, Bui. 10$^ 
pp, 2i, figs. 5 ).—This bulletin treats of the introduction and spread of 
Aspidiotus perniciosiis iu New Jersey, its life history, description, ene¬ 
mies, and treatiiieut. The scale was introduced on Kelsey plum trees 
from California in 1886 or 1887 by two nurseries, and spread rapidly, 
attacking other fruits as well, especially pears. In 1889 or 1890 the 
first scaly stock was distributed from these nurseries to different parts 
of New Jersey and other States. In New Jersey the scale has not 
been found on the red shale soil which occupies the northern half of 
the State, although south of this it has been found in every county* 
As California fruit, pears in particular, are frequently infested by the 
scale, it is urged that great care be takfen to avoid a further infection 
with the pest. 
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The scale is described in detail in the various stages of growth, and 
the life history given, the information being chiefly compiled.* 

It was found that many deciduous fruit trees were attacked by the 
scale, though not all to the same extent. Currants, gooseberries, rose¬ 
bushes, elms, and English walnuts were also found infested. Apples, 
pears, plums, and cherries are attacked in preference. Idaho and 
Louisiana pear trees suffer most, while Keifl'er is least likely to be 
attacked. 

The scale was found i)arasitized by the hymenopter Aphelinus fus^ 
cipennis, which attacks al)out 1 per cent of the scales. In addition, 2 
species of ladybirds, Chilocorus hivulnerus and Fentilia misellay feed 
upon Aspidiotus. 

It is recommended that every orchard that has been set out within 
the last 6 years should be thoroughly examined, and if the scales are 
found they should be brushed off, so far as possible, with a stiff brush. 
Following this the trees should be liberally pruned and the cuttings 
burned. The trees should then be washed or sprayed with whale-oil 
Boapsudp, or with the following i)otash solution: Crystal potash lye, 1 
lb.; fish oil, 3 pt.; soft water, 2 gal. To this water should be added to 
bring the amount up to 15 gal. The application of this insecticide 
should be made during a mild spell in the winter, and a month later 
the trees should be sprayed with strong kerosene emulsion. Spray¬ 
ing with diluted kerosene emulsion in the spring when the larvie are 
crawling about is also recommended. The importance of carefully 
inspecting all nursery stock is insisted uixm. 

Some insects injurious to squash, melon, and cucumber vines, 
and the asparagus beetle {^eiv York State Sta, Bui. 75, pp. 409-427, 
figs. 3, pis. 4). —This bulletin contains illustrated descriptive, life his¬ 
tory, and remedial notes on the squash bug {Anasa tristis), squash-vine 
borer {MelUtia ceto), boreal ladybird (Epilachne horeaMs), melon louse 
(Aphis cucumeris), striped cucumber beetle {Biahrotica vittata), and 
asparagus beetle (Crioceris asparagi). The investigations were under¬ 
taken on Long Island and vicinity, where the insects seemed to be 
inflicting most damage. 

The squash bug w-as unusually injurious the past season, and experi¬ 
ments were made w ith carbon bisulphid, pyrethrum powder, and kero¬ 
sene emulsion for its destruction. Pyrethrum was found to be of no 
avail and the other insecticides of but little use. Cleaning the fields 
of rubbish and plowing in the fall is recommended, aild in addition 
distributing bits of boards, chips, leaves, and the like underneath the 
vines, where the bugs will gather during the day and may be easily 
captured and killed. Picking the adult bugs from the vines in the 
early spring is also advised. 

The squash-vine borer inflicted more damage than any other of the 
1U. S. Dept. Agr., Div. of Ent. Circular 3 (E. S. R., 5, p. 1088). 

16352——Ho. 9 . — .6 
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insects noted. Gutting out the borers as soon as the vines begin to 
show signs of injury and covering the bases of the vines with earth m 
far as the third or fourth joint is suggested, and also capturing and 
killing the moths which may be found sluggishly sitting on the leaves 
in the evening and early morning. Spraying with arsenites is recom¬ 
mended for the boreal ladybird. Kerosene emulsion or whale-oil soap¬ 
suds is advised against the melon louse, and i)icking and destroying 
the aftected leaves. Against the striped cucumber beetle it is sug¬ 
gested that the hills be protected by covering them with screens or 
nettings of some kind until the vines have acquired a strong growth, 
and si)raying with the arsenites, or dusting on tobacco dust, air-slacked 
lime, or a mixture of arsenites and plaster after the beetles have begun 
their attacks. 

Against the asparagus beetle applying lime to the affected beds is 
recommended, and also cutting and burning the old stalks each hill 
and the young seedlings in the spring. It is also suggested that 
chickens be allowed to run among the beds. 

Report on a so called disease affecting the orange orchards of 
Wide Bay. and on insect pests prevalent therein {Queensland 
Dept. Agr. Bui, 4, 2d ser,, pp, 17). —This deals with investigations on 
an ahection of oranges called the ‘‘Maori orange,’^ in which the fruit 
was covered to a greater or less extent with a brown stain, frequently 
obscuring the natural hue of the entire surface. The oranges were 
usually exceptionally sweet and juicy, but sometimes were black, and 
in this event the flesh was soft, discolored, and sour. The condition was 
found to be produced by the mite Fhytoptiis oleivorus^ which led upon 
the rind of the orange, puncturing the oil cells, from which the oil 
exuded and was oxidized by the atmosphere, thus producing a resinous 
dark stain. Treatment by means of a sulphur, soap, and water wash, 
or a spray of 2 oz. of imtassium sulphid dissolved in 2 gal. of soapsuds 
is recommended. This insecticide should be apx^lied in the spring 
before the growth commences, again when the fruit is the size of a 
marble, and later when it is about two thirds grown. 

Descriptive, life history, and remedial notes are given on the white 
{Chioiiaspis citri)^ red scale {Aspidiotus black scale (A, 

ficus)^ long mussel sca^e [Mytilaspis gloveri)^ and 5 species of brown 
scale (Lccanidw). More persistent eflbrt by fruit growers against 
injurious insects is urged. 

Report of the entomologist, M. H. B^ickwith {Delaware Sla. Ept 
1893^ pp, 154-171, figs. 7). —This comprises a reprint of Bulletin 21 of 
the station (E. S. E., 5, p. 410) and some additional matter. A report 
is made of experiments with arsenites on several private farms to 
prevent the depredations of the curciilio, the trees being sprayed 
with London i)iirple, and the resulting fruit being almost entirely free 
from insect injuries. In another private orchard an experiment waji 
conducted on 180 Abuiidance i)Iuin trees to determine the relative 
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value of jarring and of spraying the trees to protect the fruit from 
the curculio. One half of the trees were jarred, this treatment being 
given 15 times, beginning on May 15 and continuing for 3 weeks. The 
other half of the orchard was given 3 sprayings with a mixture of 
i*aris green and lime in water. Three times as much foliage and fruit 
dropi)ed from the sprayed trees as from those that were jarred, but 
the opinion is held that spraying with arsenites is the most economical 
method of treatment. Two apricot trees were sprayed 3 times with 
Paris green to protect against the curculio, with beneficial results, 
although the fruit was severely injured by a fungus which attacked it 
when nearly ripe. 

Descriptive, life history, and remedial notes are given on the elm- 
leaf beetle {Galeruca xanthomelccna)^ strawberry weevil {Anthonomus 
signaius), wheat-head army worm {Leucania albilinea)^ and strawberry- 
root aphis (Aphis forhesi), which proved destructive in the State. The 
strawberry-root aphis was esi)ecially prevalent and injurious in the 
neighborhood of Felton, but yielded to treatment with bisulphid of car¬ 
bon, though the remedy is too exi)ensive to be generally recommended. 

Report of the entomologist, J. B. Smith {¥ew Jersey Stas, Bpt, 
1893, pp, 439-603, figs. 197). 

Synopsis .—This report contains a general review of the work accomplished daring 
the year, brief remarks on special insect outbreaks, and more extensive notes 
upon tlie pear midge, i)ear-tree psylla, wheat-head army worm, strawberry weevil, 
corn-root webworms, pale-striped liea beetle, and chestnut weevils. The bulk' 
of the report is taken up by a more or less poi)ular paper on the chief beneficial 
insects. 

General review (pp. 439-453).—Kotes on the routine work of the office, 
with special remarks on several injurious insects, particularly the sweet- 
potato flea beetle, melon louse, onion maggot, wheat-head army worm, 
pale-striped flea beetle, strawberry weevil, pear midge, anew asparagus 
beetle, and some cranberry insects. The entomological inquiries and 
information that were imblished through the summer in the crop bulle¬ 
tins are quoted. 

Fear midge (pp. 453-4G0).—Kotes on the life history and devastations 
of Dlplosis pyrivora, and experiments with treatment for it, which have 
been given in jnevious publications of the station. 

Pear tree psylla (i)p. 4G0-465).—General life-history notes for Psylla 
pyrieola. Scraping off the rough bark of the infested trees and wash¬ 
ing the trunks and larger branches with a solution of whale-oil soap in 
the winter, and in the spring spraying the trees with kerosene emulsion 
is recommended. 

Wheat-head army worm (pp. 465-469).—^l^'otes on the unexpected 
appearance of Leucania albilinea, its life history, and remedies. The 
larvae appeared early in July, causing considerable damage to ripening 
wheat. Later in the season the insects vanished, and are supposed to 
have returned to their normal food plants, the wild grasses. Plowing 
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infested fields to a depth of 6 in. in the fall and again early in the spring 
is advised for the destruction of the pupae. 

Strawberry iceeml (pp. 470-473.)—Descriptive and life-history notes 
for Anthonornus signatus. Covering strawberry beds by means of 
newspapers or screens of linen or cloth until the plants are in full bloom 
is advised, with a view to protecting the flowers until fertilization is 
accomplished. 

Corn root webworm (i)p. 473-478).—Descriptive and life history notes 
on CrambusvulvivageUm^ with accounts of injuries and suggestions for 
treatment. Fall plowing, with a toj) diessing of kaiiiit in the spring 
is advised. 

Fale striped flea beetle (pp. 478-480).—Brief notes on Systena blanda 
and damage inflicted by it. (Jnderspraying with Paris green or Lon¬ 
don purple and lime as ."oon as the beetles are noticed is advised, 
adjacent weeds being ahso sinayed. 

Chestnut weevils (pp. 481-485).—Life history and remedial notes on 
Balaninus proboscoideus and B, rectus. Planting of such varieties of 
chestnut trees as are least iittacked, and the destroying of infested nuts 
as soon as they drop, are recommended. 

Beneficial insects (i)p. 485-003).—This part of the report comprises 
general popular remarks on the benefit derived by the farmer from 
predaceous and parasitic insects, and descrijitions of many of the more 
important species are given in greater or less detail. 

Entomology, F. L. Washburn {Oregon Sta. Bui. 33^ pp. 16jfigs.2j 
pis. 2). 

Synopsis .—This bullotiri gives (;le8crix)tivo, life-history, and remedial notes on tent 
caterpillurs, the grain plant louse, x>ear-leaf blister, and clover mite, with direc¬ 
tions for making and using Kocbclo’s resin wash. 

Tent caterpillars (pp. 1-5).—The larvae of 3 species of tent caterpil¬ 
lars {Giisiocampa erosa, C. pluvialis, and G. constrict a) arc described 
and remedies advised. The forms were abundant in the Willamette 
Valley during the season, the two first named species feeding upon vari¬ 
ous orchard trees, while G. constricta confined its devastations to oaks, 
particularly Quercus garnjana. G. pluvialis was much less commou 
than the two other spetdes. The life history is briefly described and 
I)opnlar descrii)tions of the larvm of each species are given. BrewePs 
blackbirds were found to eat the pupie, but the hairy cateri)il]ars were 
little molested by birds. Tachina and chaleid parasites were found to 
attack thelarvm, and some fungus diseases were also destructive, chiefly 
to G. constricta. Spraying with the arsenites is advised, but more par¬ 
ticularly it is urged that the egg masses be gathered from the twigs of 
the fruit trees in autumn and winter and burned. An illustration on 
the cover of the bulletin is engraved from a iihotograph of the larvae 
of the 3 species. 

The grain plant louse^ (pp. 6-9).— Siphonophora avence was quite abun¬ 
dant in tbe wheat-growing districts, attacking also oats, rye, and mes- 
quite grass. Its history and description are given. Burning stubbly 
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weeds, etc., immediately after harvest, and then cultivating the land 
and allowing no grass or grain crop in the field the following year, is 
advised. It is recoininended that badly infested wheat and oats be cut 
while green and used for,hay. A lady beetle {Hippodamia convergem)^ 
syrphus flies, and several hyinenopterous parasites were found to reduce 
greatly the niiinbers of the lice. An illustration from a micro-photo¬ 
graph is given showing an Aphidius parasite in the act of emerging 
from a dead grain aphis. 

The pear-leaf blister (pj). 9-12).—Brief notes on the appearance and 
life history of Phytopfus pyri and the injury caused by it to the foli¬ 
age of fruit trees. It has been found to be quite common in Oregon, 
and illustrations are given showing the damage done to leaves and 
an enlarged figure of the insect. Pruning and burning the infested 
branches and spraying with kerosene emulsion in the autumn when 
the mites are migrating are recommended. 

The clover mite (pp. 12,13).—Notes on Bryohia pratensis^ w^hich is 
found to be quite prevalent in Oregon, where it infests several kinds 
of fruit trees in addition to clover and grasses. It is recommended that 
infested fruit trees be sprayed with kerosene emulsion to which a little 
sulphur has been added. 

Koebele-s resin wash (pp. 13-15).—Notes on the preparing of a resin 
wash, 4 lbs. of resin, 3 lbs. of carbonate of soda, and 1 gal. of water 
being boiled together until the resin is dissolved, and then 4 gal. of 
warm water added. One part of this wa sh to 0 i)arts of water is recom¬ 
mended for the woolly aphis, and 1 jiart to 10 or 12 xiarts of water for 
other plant lice and the mealy bug. Experiments were made on xflum 
trees infested with hop lice by siiraying them with diflereiit strengths 
of the wash. One part of the wash to 15 parts of water destroyed the 
lice, but did not in jure the larva) of the syrphus flies or lady beetles that 
were preying upon the lice, and this strength is then recommended for 
use against these axfliides. 

Synopsis of the Dipterous genus Phora, D. W. Coquillett {Canadian Ent,^S7 
{1895), No. 4, pp. 103-107). 

Preliminary studies in Siphonoptera, II, C. F. Uaki:r (Cawa<f?an Ent., 27 {1895), 
No. 3, pp. 63-67). —This part of the paper treats of the family Pulicidw. 

The biology of the Lachninae in the valley of the Vistula, A. Mohdwilks {Zool, 
Anz,, 18 {1895), No. 46, pp. 74-85). 

Oviposition in Cicada hieroglyphica, J. B. Smith {Ent. Netvs, 6 {1895), No.S,pp, 
84, 85). —Brief note on this species depositing its eggs in the soft rotten wood of a 
cedar tree. 

Successful introduction of humble-bees into New South Wales, A. S. Oliff 
{Ent. Monthly Mag., 2d ser., 6 {1895), No.63, p. 67). —An abstract from a letter on the 
subject. , 

What insects deserve the protection of foresters, farmers, and gardeners? 

L. Tasghenbekg ( Welche Thiere ans dcr Insectemvelt sind dem Schiitze der Forstleute, 
Landwirte, und Gartner sowie der allgemeinen Bei'Ucksxchiigung zu empfthlen undwarumf 
Friedldndet' 4* -S'., 1895, pp. S3, Eevitwed in Wien. Ent. Ztg,, 14 {1895), p. 47). 

A lac insect from Madagascar, A. TARGiONi-TozKX'ti {But. Soc. Ent. Ital., 26 
{189$), Nq. S and 4, pp, 425-469). — Gascardia madagaacarensU is described as a new 
genus and species, and compared with other lac insects from India. 
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The bee-eating habit of Phymata eroaa, W. Metcalfe (Biol Bev. Out,, 1 (tSBS)^ 
"So. 4f pp. 107-109), —This insect is considered very injurious to bees, and lists are 
given of insects eaten by it and by Redumus raptatorius. 

Grain insecta. R. L. Bknnett and G. B. Irby (Aricansas Sta, Bpl 1894^ pp, l^Bt 
127), —A reprint from Bulletin 29 of the station (E. S. R., 6, p. 538). 

The normal habitat of Pediculoides tritici, R. Moniez (Rev. Biol. Nord. Fiance^ 
7 (1895)y No. 4y pp, 148-152). —Notes on this insect, which is usually found in the 
stems of cereals, although sometimes it is parasitic upon man. 

The potato stalk borer, Trichobasis trinotata, J. B. Smith (Eni. News, 6 (1895), 
No. 4, pp. 120-122, fuj 8 . 3). — Notes on its devastation in New Jersey. 

Notes on the cacao beetle, A. B. Carr (Trinidad Field Nat. Club, 4 (1894), No. 4, 
pp. 110-112). —Notes on the habits and devastations of Steirostoma depressum. 

A new Chilean vine-destroying insect, E. C. Reed (Ent, News, 6(1895), No. S, pp, 
85,86). —^An account of Marijarodes trilohitum, which is described as new. 

Italian scale insects affecting the orange, A. Berlese (Le Cocciniglie Italiane 
vivenli sxigli agrumi, pi. It, Avellino, 1894, pp. 201, pU. IS; extracted from Riv. Pat. Veg., 
S (1894), Nos. 1-8). —This part of this elaborate work deals with the genus Lecanium, 

Spread of Otiorhynchus ovatus, H. F. Wickham (Soc. Exit., 1894, Dec., reprinted 
in Amer. Nat., 29 (1895), No. 338, pp. 177-179). 

Note on the invasion of locusts of the genera Bphippiger and Barbitistes, 
J. Azam (Bui. Soc. Ent. France, 1895, Feb. 27, pp. XLVJI~L). —The wingless species 
Ephippiger terrestris and Barhilistes berengneri, hitherto considered as rare and pre¬ 
daceous, do considerable damage to crops in France. 

The gypsy moth in Massachusetts, W. C. Wright (Garden and Foxiest, 8 (1895), 
No. 368, p. 108). —Urging that owners of comparatively small tracts of land can 
easily keep the insect in check. 

An exterminator for the parasol ant, J. IT. Hart (Roxj. Bot. Gard. Trinidad, Bnl. 
Misc. Inform., 2 (1895), No. l,pp. 3-5, fg. 1). —Illustrati'd description of a machine 
for smoking out the nest of this injurious ant, (Ecodoma cephalotes. 

Petroleum against the pouriidie and the white grub, L. Ravaz (R&o. Fit., 2d 
ser., 3 (1895), No. 64, pp. 250,.251). —Account of exiieriments, with good results in 
both cases. 

Kerosene emulsion, S. B. Carpenter (Proc. Ga. Hort. Soc. 1892, pp. 34, 35). — A 
popular paper on this insecticide, giving formulas for making it and directions for 
its application. It is advised that fruit trees that have been weakened by insect 
attacks be fertilized with sulphates in addition to being sprayed with kerosene 
emulsion. 

Enemies to plant life and remedies, G. Speth (Pi'oc. Ga. Hort. Soc. lS9d, pp. 64- 
67). —General remarks on various injurious insects and plant diseases, with recom¬ 
mendations for spraying with various chemical substances. 

Entomological work at the Missiesippi Station (Mississippi Sta. Rpt. 1893, 
pp. 46, 47). —A brief report on the nature of the entomological work carried on at the 
station during the year, giving a short account of the scope and aim of the experi¬ 
ments and investigations, and the bulletins issued. 


FOODS—ANIMAL PRODUCTION. 

Investigation of food materials, M. E. Jaffa (California Sta, Rpt 
1893 and 1894, pp. 214-217.) —This includes analyses of alfalfa hay, 
wheat, flour, bran, and screenings. The average analyses of these mate¬ 
rials produced in California are compared with the averages of Eastern 
analyses. The alfalfa hay agreed quite hlosely with the average anal 
ysis of the same grown in the East. A comparison of wheat and its 
products is given as follows: 
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empo^ition of wheat grown in California and the Eaniy and products from the 

same. 



Number 

of 

analy¬ 

ses. 

Hois- 

ture. 

Ash. 

Crude 
prole: 11 . 

Crude 

fiber. 

Nifro- 

geii-freo 

extinct. 

Crude 

fat. 

Fuel 

value 

per 

pound. 

Whole wheat: 


Per ct. 

Perct 

Percent 

Per ct 

Percent 

Percent 

Oaloriee. 

Califoruia grown, average 

5 

. 11. 3.5 

1.74 

1 11.31 

2.00 

71.09 

2. 08 

1,399 

Eastern eiown, average .. 
Fine wheat tlour: 

310 

10.05 

1.80 

11.90 

1.80 

7LSi0 

2.10 

1,419 








California, average. 

3 

13.81 

.47 

7.00 
11.00 


70.40 ' 
74.90 

1.39, 

1.10 

1,627 
1,645 

Eastern, averag^.. 

Coarse wheat flour (graham): 

22 

12.50 

.50 


California... 

1 

12. 12 

1.58 

8.50 

11.70 


75. H4 
71.70 

1.96 

1.70 

1,6,50 
1,625 

Eastern, average. 

Wheat bran: 

3 

13.10 

1.80 


California, average. 

4 

12.42 

5.61 

13.44 

8.52 

50.41 

3.74 

1.151 

Eastern, a^ erage. 

88 

11.90 

5.80 

15.40 

9.00 

53.90 

4.00 

1, 152 

Wheat screenings: 








California, average. 

2 

11.16 

2.94 

10. 06 

6.48 

67. 63 

2.72 

1,12.3 

Eastern, average. 

10 

11.62 

2.91 

12.48 

4.93 

65.11 

2.95 

1,114 


^^From an inspection of the data given for California wheat, it will he seen that 
there is but little variation from the average obtained from 810 analyses of the same 
food material grown east of the Rocky Mountains. ... 

‘‘The California flour is much poorer in nitrogenous compounds than the Eastern 
flour of the same quality. 

“The same statement applies to graham flour. 

“While the percentage of [phosphoric] acid in the ash of the different flours is 
about the same, amounting to almost one half the ash, Avhen we refer it to the flour 
as 100, the coarse material shows 0.75 as against 0.28 for the fine flour. This is owing 
to the total ash in the former case being about three times that obtained for the latter. 
It must not be supposed that because the coarse or graham flour contains higher per- 
oentages of nitrogenous and mineral matter than does the line flour it is therefore in 
proportion more nutritious. The increased amounts of these elements come from the 
bran, very little of which is digested by the human stomach, 

“It will be noted that the bran made in California contains considerably less crude 
protein, or nitrogenous matter, than does the same by-product from the East, as 
shown in the averages, by the figures 13.41 and 15.40, rcsx^ectively. The fat percent¬ 
age is also slightly lower for the California food. ... 

“The wheat screenings of this State, like the bran, contain less of albuminoids.” 

Gluten feeds, their source, composition, and methods of use, 

E. B. VooRHEES {New Jersey Stas, Bui, 105^ pi),24yjig, 1 ),—By way ot‘ 
introduction an enlarged cut is given of a corn kernel showing the 
position of the skin or husk, gluten layer, starch layer, and germ. The 
skin, germ and starchy parts were separated from 100 gm. of kernels of 
new corn as nearly as possible, and analyzed with the following results: 

Analyses of whole and separate parts of corn kernel. 
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Crude fat. 
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P. ct. 

F. ct 

P.ct 

P,ct 

P. ct 

P.ct 

P.ct 

I\ ct. 

P.ct 

P.ct 



24.74 

4.34 

2.02 

12.66 

1.73 

79. 20 

2. 02 

rnmfm 

0.47 


5.56 

16.29 

1.59 


6.60 

1.27 

75.86 

1.06 

.28 

.88 


30.17 

29.62 

29.62 

2.88 

21.71 

13.13 

4 .79 

8.48 

6.16 

2.9t 

liilliU 



1.54 

. .66 

12.23 

.68 

85.58 

1.96 

.85 

.17 
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^‘The germ, althougli only about 10 per cent of the whole kernel, containe 66 per 
cent of the fat, 61^ per cent of the minefal matter, 71 per cent of the phosphoric 
acid, 60 per cent of the potash, and per cent of the nitrogen, or protein. The 
remaining portions are characterized, the skin by its content of liber, 61 per cent of 
the whole, and the starchy part by its carbohydrates, of which it contains nearly 
90 per cent of that in the whole grain. 

A brief explanation is given of the process by which the starch is 
separated coininercially and tlie various by-products obtained: 

“The residue in this nianiifaetnre may consist either of one product, a mixture of 
the gluten, germ, and hulls, or of three, when the gluten, germ, and hulls are each 
separated. . . . The entire residue is in color brighter ycdlow than corn meal, and 
of a much more bulky character, owing to the presence of a larger proportion of 
bran; the trade name of this product is gluten feed. The gluten is distinguished 
by a higher content of both protein and fat, and a bright yellow color, and is called 
gluten meal. The germ is more bulky than the meals, shows a high content of crude 
fat, and is called germ meal or germ food. The hulls are very bulky, show a high 
content of crude liber, and are usually sold as corn hran.'^ 

Samples of these various by-products from corn were obtained from 
dealers in the State and directly from manufacturers, and analyses of 
these are given in the bulletin. These are classified as follows: (1) 
Gluten feed, (2) gluten meal, (3) grano gluten feed, (4) corn oil meal 
and cake, and (5) corn germ meal and corn bran. The trade names of 
the materials analyzed were as follows: Chicago gluten feed, Peoria 
gluten feed, Bufialo gluten feed, dry gluten feed, Chicago maize feed, 
cream gluten meal, King gluten meal, Iowa golden gluten meal, gluten 
meal (fiour), Hammond gluten meal, Chicago gluten meal, grano gluten 
feed, corn oil meal, corn oil cake, corn germ food, germ meal, corn bran, 
corn hulls, and analyses are also given of hominy chop and cerealine 
feed. 

These materials as classified in the bulletin, with the possible excep¬ 
tion of grano gluten feed, show very wide variations in composition. 
For instance, the gluten meals on an average contained somewhat 
more fat and about one lialf more proteiu than the gluten feeds, but 
the Chicago gluten meal contains Jess than half as much fat and 
about 60 per cent more protein than the gluten feeds.’^ The Chicago 
maize feed, which is classed with the gluten feeds, contains about one 
third less fat^ than the otlier gluten feeds. The corn germ food con¬ 
tains three and a half times as much fat as the product from another 
factory sold under the name of germ meal, and the corn hulls have 
only one half as much fat as the corn bran. These variations in com¬ 
position and the confusion in regard to names leads the author to 
suggest that— 

“Unless some good r( ason exists from the manufacturers^ standpoint for the sep¬ 
aration of the various parts of the corn, general use would be promoted by making 
but one product, which should consist of the total residue. It would relieve the 
purchasers of the uncertainty as to composition; reduce the danger liable to result 


^ The oil is said to have been partially extracted from this material.—En. 
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Urom the careless feeding of the more highly concentrated parts of the residue, and 
abolish the necessity of a study of comparative values as now manufactured." 

Statements are made in regard to tlie palatability and feeding value 
of these different feeding stuffs and suggestions regarding their use in 
compounding rations. 

The determination of the ash, phosphoric acid, and potash in the 
whole kernel and in the various by-products is given as follows: 


Ash constituents in corn and its hij-products. 



Ash. 

Phoaphorio 

acid 

Potash. 

Corn. 

Per cent. 
1. 50 

Per cent. 
0.70 
. 04 

Per cent. 
0.40 

Biiitiilo fi^luten feed.... 

. 87 

. 08 

(Uuten meal.. 

1.20 

.50 

.07 

Chicago gluten meal .. 

.89 

.35 

1. 30 

.00 

Com oil meal.1.■.. 

2.28 

.14 

Com bran. 

.81 

.24 

.06 



With one exception the original corn contains more total ash, nnd more phos¬ 
phoric acid, and in every case more potash than any of the inoducts derived from it 
as feeds." 

In conclusion remarks are made on the value of the fertilizing ingre« 
dients of different feeding stuffs, and a table is given showing the 
pounds of fertilizing ingredients in a ton of a number of different 
cereals and by-products. 

Feeding experiments with horses [New Jersey Stas. Ept 1893, 
pp. 179-187 ).—This is a continuation of the experiments in feeding 
horses reported indUillctin 02 of the station (E. S. E., 4, p. 742). Two 
teams of horses on the college farm were divided into 2 lots, I horse 
from each team being in each lot. Both lots received alike 8 lbs. of 
timothy hay and 0 lbs. of corn. In addition lot 1 received (> lbs. of 
dried brewers’ grains, while lot 2 received 5 lbs. of wheat bran and 1|^ 
lbs. of new-process linseed meal per head daily. The grain for each 
lot was mixed and fed in 3 portions, morning, noon, and night. The 
corn was at first fed whole, but afterwards ground. The experiment 
lasted 6 months, from June 1 to December 1, and was ])receded by 
a preliminary trial of 1 week. All of the animals performed similar 
work. The horses were weighed each week, and a record is given of 
the changes in weight, food eaten, and general condition. 

The weights of the animals remained remarkabl,^ uniform. The difference between 
highest and lowest did not exceed 75 lbs. in any case, the lowest recorded occurring 
in July, except for horse No. 3, whose final weight was the lowest. The average 
weight for the 6 months is praciically identical in all cases with the average weight 
of the first month, though it is lower in all cases than the first weight recorded, and 
is uniform for tJoth lots. 

/‘The uniformity in the amount of the food consumed and in the weight of the 
animals, in connection with the work performed, indicates no material difference in 
the usefulness of the two rations used. Both were entirely satisfactory." 

The cost of the rations is based on the following prices: Timothy 
hay, $18; wheat bran, $17.60; corn meal, $22; dried brewers’grains, 
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$17; and linseed meal, $29 per ton. At these prices the cost of the 
brewers’ grain ration was 19.8 cts. per day for horse 1, and 18.9 cts. for 
horse 3; and the wheat-bran ration, 20.8 and 22.3 cts., respectively. 

is observed that the cost of the daily ratious need is much less than is ordin¬ 
arily charged for feeding work luirses. ... 

‘^That is, for the 6 hardest-working months of the year a farm horse of 1,000 
lbs. live weight may be fed for $30.84, when dried brewers^ grains furnish the 
bulk of the necessary protein, and for $33.49 when wheat bran and linseed meal are 
the chief sources of this nutrient; on the basis of actual cost of the rations only, 
the brewers’-grains ration is slightly more satisfactory, or 8.6 per cent cheaper than 
the wheat-bran ration. When the fertility value of the dried grains, wheat bran, 
and linseed meal is regarded as of importance, the differences in the ratious are less 
marked.'' 

Mention is made of a market gardener in the State who reports sav¬ 
ing about 20 per cent on the cost of keeping horses by feeding a ration 
similar to that given to lot 1. Assuming that the cost of feeding the 
horses and mules of the State is 20 x)er cent higher than it need be, 
which is believed to be a conservative estimate, “ the expense of feed¬ 
ing the horses of the State for the 6 working months would be reduced 
by $700,000 if more rational measures were adopted.’^ 

Fodders and feeds {New Jersej/ Stas. J^pt. IROfi, pp. 158-178 ).—Analyses are given 
of green crimson clover, cowpea vines, corn stalks, corn fodder, shelled corn, sugar 
beets, corn cob, corn meal, gluten meal, gluten feed, brewers^ grains, wheat bran, 
cotton-seed meal, linseed meal, rice polish, and Paine’s stock feed; the market prices 
of a large number of commercial feeding stuffs from 1891 to 1894; an article ou corn 
stalks and straw as hay substitutes, reprinted from Bulletin 96 of the station 
(E. S. R., 5, p. 499); and the average composition of a large number of feeding stuffs, 
largely compiled. 

The relative values of winter and spring wheat bran, A. T. Neale atul C. L. 
Penny {Delaware Sta. lipt. 1898, irp. 16-18, 1,91 ).—Analyses of 4 samples of wheat 
bran from spring, winter, and local wheat, with a statement of the weight jicr double 
bushel, the selling price, and the calculated value according to the station’s basis of 
valuation. In the latter respect the local product was below the others. The heavier 
bran was valued the highest. 

Feeding stuffs, C. L. Penny {Delaware Sta. JRpt. 1893, pp, 191,192). —Analyses of 
crimsou clover straw, crimson clover chaff, crimson clover seed, peavines (green), 
gluten feed, distillery corn feed, and wheat bran. 

An easy method for detecting a cemmon adulterant of ground pepper 
D. Martelli {Staz. Sper. Agr. Ital., 28 {1895), No. 1, pp. 53-56), 

Fruit as an article of diet and as a medicinal agent, J. P. H. Brown {Proc, 
Oa. Hort, Soc. 1892, pp. S5-S7), —General and popular remarks on the healthfulness 
of a fruit diet, different fruits and vegetables being recommended for various minor 
disorders of the system. 

The feeding of farm animals, E. W. Allen {U. 8, Dept. Agr., Farmer's Bui. 22, 
pp. S2), —^This is a popular bulletin on the principles of feeding; feeding standards; 
makimnm, minimum, and average composition of the principal feeding stuffs; cal- 
cnlation of the digestible materials in a large number of common feeding stuffs; 
calculation of rations for cows, steers, pigs, etc.; the origin of by-products used as 
feeding stuffs; preparation of food; and wheat as a food for animals. 

Stock feeding, G. L. Teller {Arkansas Sta. Mpt. 1894, pp. 137-170). —A reprint of 
Bulletin 80 of the station (E. S. R., 6, p. 663). • 

Further notes on the use of peanut oil as a substitute for milk £at in oalf 
fbeding^ M, Pste&sen {JSraunsohw. landw. Ztg*, 63 {1896)^ Na, Spp, I0)m 
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Feeding for milk (Mississippi SI a. Upt, 1893, pp. Short accounts of work 

previously published in Bulletins 13 and 15 and reprinted in the Annual Reports of 
the station for 1890 «nd 1891 (E. S. R., 2, pp. 362, 658; 3, pp. 166, 875). 

Salting cows (Mississippi Sta. llpt, 1893, p. 32 ).—A reprint from the Annual Report 
of the station for 1888 (E. S. Bui. 2, pt. 1, p. 108). 

Idilking (Mississippi Sta. llpt. 1S9S, pp. 82, 33 ).—A reprint from the Annual Report 
of the station for 1888 (E. S. Bui. 2, pt. 1, p. 108). 

The preparation of food for swine, Wehnkr (Brauvschw. landio. Ztg., 63 (tS9B), 
No. 4, pp. 14, 15 ).—Grinding and steaming grain, the jireparatioii of potatoes and 
Jerusalem artichokes and roots, the effect of different foods on character ’of flesh 
and lard, and the amounts of different foods required to produce 1 kg. of increase 
in live weight are hrieOy discussed. 


VETERINARY SCIENCE AND PRACTICK 

Cerebro spinal meningitis in horsey, A. T. Neale (Delatcare Sta. 
Rpt. 1893^ pp. 23-39 ).—The snlijects treated are the prevalence, symp¬ 
toms, or apx)earances, theories as to tlie causes, and experi¬ 

mental studies on the causes of this disease. 

The following food stuffs were suspected of having caused the 
disease: Good corn silage, decayed corn silage, musty blade fodder, 
musty-top fodder, musty oats, and wheat bran. All of these foods were 
fed to animals believed to be susceptible, but with negative results, 
German veterinarians believe that wheat cockle (Agrostemma githago) 
under certain conditions that are not well understood causes death iu 
horses. Hens fed largely on ground cockle died, their symptoms 
being those of narcotic i)oisoning. But another lioek of fowls ate per¬ 
fectly dry cockle seed without visible injury; grain screenings contain¬ 
ing a large projmrtion of cockle were fed to a colt with negative results. 
The results were also negative when screenings Avere first fermented and 
afterwards dried and ground. 

To determine whether'stinking smut of wheat (Tilletia Icevis) had 
any connection with meningitis, wheat bran infested with this fungus 
was fed to a horse with negative results. The feeding of oats contain¬ 
ing Aspergillus fumigatus also gave negative results. 

Hydrophobia in farm stock, A. T. Neale and P. Gibier (Dela¬ 
ware Sta. Ept. 1893jpp. 48-59., fig. 1). —Two outbreaks of hydrophobia 
in Delaware are noted. A general discussion of hydrophobia and an 
abstract of the German laws on the subject are given, as well as brief 
notes on a horse and dog successfully treated with vaccine after being 
bitten. 

‘‘A temperature of 70° C. (158° F.) will destroy the microbe [of hydrophobia] 
after a few minutes’ exposure; desiccation destroys it in a few hours . . . and acids 
and dislnfectaots destroy it easily; but it resists putrefaction for a time and keeps its 
virulent properties for several weeks when it is kept cold. . . . The virus of hydro¬ 
phobia can be put with impunity in contact with the skin or taken through the 
mouth without causing any disturbance. , . . The almost unique way of propagat¬ 
ing the disease is by u bite. ... It is not necessary to submit the stables or yards 
in which cattle affected with rabies have been confined to the same disinfection 
whiok would be required for anthrax or glanders. Washing with hoi water eontaiit- 
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ing a small quantity of snlphuric acid, followed by spontaneous desiccation, will be 
sufficient. . . . Cauterization, even when applied a few moments after the bite with 
the strongest acids, caustic, or cautery, is not sufficient to protect against the infec¬ 
tion. ... I would rather suggest that the wound be washed with a [1 per cent] 
solution of bichlorid of mercury, peroxid of hydrogen, or any strong disinfectant.^’ 

Investigations concerning bovine tuberculosis, D. E. Salmon 
(U. 8, Dept Agr.j Bureau of Animal Industry Bui, 7, pp. 178^ pis. 6 ).— 
This bulletin consists of articles on the following subjects: 

Clinical and pathological notes on a herd of 60 cattle treated icith tuber¬ 
culin^ F. L. Kilbourne^ E. C, Sehroeder^ and T. Smith (pp. 7-74),—In a 
herd of GO animals tested with tuberculin tliis method of diagnosis acted 
correctly, indi(*ating tlie presence or absence of tuberculosis in 8G| per 
cent of the cases. Of 53 tuberculous animals, 47 were affected with 
tuberculosis of the organs situated in the chest. ^^Infcction by way of 
the intestinal tracts was indicated in 14 cases by tuberculosis of a 
smaller or larger number of mesenteric glands.^’ 

Further experimental observations on the presence of tubercle bacilli in 
the milk ofeows^ F. C. Sehroeder (pp. 75-87).—Of li) specimens of milk 
obtained from the general milk supply of Wasliington one sample con¬ 
tained the bacillus of tuberculosis in sufficient numbers to produce the 
disease in 1 of the 2 guinea pigs injected with it. 

Studies in bovine tuberculosis with special referenee to preven tion^ T. 
Smith (pp. 88-128).—The author finds tliat the extent and rapidity of 
the disease of the lungs depends at least in part uj)on the number of 
tubercle bacilli inhaled either witliin sliort or long periods of time, and 
that tuberculosis of the lungs is not necessarily associated with any 
other recognizable lung affection as a preexisting favoring condition. 

Some practical suggestions for the suppression and prerention of tuber- 
culosiSj T. Smith (pp. 129-14G). — The danger of infection from different 
sources is summarized by the author as follows: 

'^(1) Fully nine tenths of all diseased animals have been infected hy inhaling the 
tubercle bacilli, dried and suspended in the air. 

‘*(2) Fully one half of all diseased animals have hoen infected l)y taking tubercle 
bacilli into the body with the food. Frequently both food and air infection are 
recognizable in the same animal. 

“ (3) Animals are infected, though rarely, during copulation. In such cases the 
disease starts in the uterus and its lymph glands or in the sexual organs and corre- 
apondiug lymph glands oi‘ the bull. 

(4) Perhaps from 1 to 2 per cent of all calves are born tuberculous.” 

The presence of tuberculosis in one herd is not believed to endanger 
other herds near by which do not mingle with the diseased herd in 
pasture or stable. In the absence of the tuberculin test the stockman 
is Mvised to remove from his herd and have destroyed— 

^^(1) All animals which show emaciation with coughing and any suspicions dis¬ 
charges from the nose. ^ 

** (2) Those animals with enlarged prominent glands about the head (in front of 
the eyes, under and behind the lower jaw), aU enlarged glands in front of the 
shoulderj^ in the flanks and behind the udder. 

Animals with suspected tuberculosis of uterus and udder/' 



VETEEINASY SCIENCE AND PRACTICE^ 845 

Tuberculin and its use, A. E. de Schweinitz (pp. 159-178).—“The dan¬ 
ger of injeeting tuberculin into healthy animals in moderate quantity 
is slight. In healthy guinea pigs I have found that an injection of a 
dose 20 times as large as that required to produce a reaction in a 
diseased cow may kill, but does not always do so.” 

Examinations were made of samples of cow’s milk (1) the day before 
injection, (2) the day after injection when the temperature was about 
.ic the maximum, and (3) a day or two after injection. 

general the results show a decrease in total solids in the [milk of] tuherculons 
animals after the injection. In the healthy animals there is also a slight decrease 
in solids, hut not as much as in the diseased animals. 

There is also a decided variation in the proportion of fat before and after injec¬ 
tion of the tuberculin as well as albuminoids and sugar. The lat and sugar decrease, 
the albuminoids show a slight increase. The latter may, in part, be attributed to 
the presence of a small amount of tuberculin in the milk. This variation in the 
constituents of the milk would indicate that while under examination with tuber- 
cuTin the milk of the animals should either not be used at all, or close attention 
paid to the fact that tuberculin will cause such variations. Those results are but 
preliminary to a more extended examination.^^ 

Bovine tuberculosis, A. T. Neale {Delaware Sta, Ept. 1893, pp. Sl¬ 
id ^).—The condition of public sentiment and the prevalence of bovine 
tuberculosis in the State are discussed at length. Ten herds, compris¬ 
ing 344 cows, were examined by the station veterinarian. Of these 89 
animals were condemned. A rise of 1.5o in the temperature of an 
animal was sutlicient for condemnation. The average expense for 
tuberculin exceeded 50 cts. per head. About 1 cow in every 10 thus 
far killed and examined by this station for tuberculosis had a con¬ 
sumptive udder.’’ 

The method of disinfection followed by the station was to spray the 
stables with a 1 per cent solution of chlorid of lime in a spraying pump 
worked under a pressure of more than 100 lbs. to the square inch. 
A small quantity of whitewash was added to the solution in order to 
mark the thoroughness of the work. This solution when driven 
through the air by heavy pressure charges the barn so heavily with 
chlorin gas that laborers are sorely tried while carrying out the work. 
A barn tlius sprayed and closed for a few hours must be regarded as 
sterilized as thoroughly as circumstances will allow.” Tabulated data 
give the temperature records of the animals tested with tuberculin. 

Anthrax, A. T. Neale {Delaware Sta.Rpt. lS93jpp. 60-81). — This general discussion 
of anthrax is largely a reprint of Bulletin 20 of the station (E. 8. R., 5, p. 413). The 
use of Pasteur’s preventive vaccine for anthrax is diseussed, and experiments in 
which the use of vaccine failed to give immunity against the disease are briefly 
described. Tl»e Delaware law relative to the reduction of infectious and contagious 
diseases among the lower animals is given. 

Ringworm (Trichophyton tonsurans) in cattle, A. T. Neale {Delaware Sta. Mpt. 
1893, pp. 59,60). —An outbreak of ringworm, followed in several instances by death, 
18 noted. Mercurial ointments, spirits of camphor, salicylic acid, and especially 
tincture of iodiu are recommended for local aiiplication.” 

Texas or splenic fever, A. T. {Delaware Sta.Rpt. 1893, pp. ^55-47).-—A reprint 

of Bulletin 23 of the station (E. S. R., 6, p. 81). 
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Tine use of Kooh b lymph in the diag^oaia of tuberooloaia in cattle, J. 

{New Jersey Stas. Rpt. 1S93, pp. 209-285, dgms. 6). —This article was priutcd aa Bulle¬ 
tin 101 of the station (E. S. R., 6, p. 332). 

Diseases of stock, R. R. Dinwiddik (Arkansas Sta, Rpt. 1894, pp. 1-22). — A reprint 
of llulletiu 25 of the station (E. S. R., 5, p. 995). 

Diseases of man and of domestic animals spread by dogs, 0. Henning (Agl. 
Jour. Cape Colony, 8 (1895), No. 2, pp. 65, 56). 

Veterinary work of the Mississippi Station (Mississippi St a. Rpt. 1893, pp. 43- 
46). —Reference is made to publications of the station treating of anthrax or charbon, 
illseases of sheep and calves, dehorning, glanders, and colic. Preventive treatment 
and symptoms of anthrax are discussed, and proscriptions to be used in the treat¬ 
ment of cramp colic and wind colic are given. 

DAIRYING. 

Fluctuation in the volatile acids" of butter fat, C. L. Penny 
(Delaware Sta. Rpt. 1893, pp. 183-191 ).—In this study the volatile fatty 
acids were determined in samples of butter from a large creamery tahen 
at frequent intervals from September 10, 1891, to December 22,1893. 
During the first year the samples were kept some time, often a year or 
more, before the volatile acids were determined. A fter that the sam- 
])les were saponified, usually on the same day the butter was made. 
In all 118 samples were tested, and the results are tabulated, with the 
averages by months. The changes by months are also illustrated by a 
diagram. 

‘‘Inspection of the table shows that the results vary greatly and very suddenly 
within the samemontli, frequently much more than the averages of successive months; 
and the same mouth in 2 successive years shows wide differences probably due to 
more permanent causes. There would seem to bo no relation between season and 
percentage composition of butter fat that is not overbalanced and entirely hidden 
by other disturbing causes. But following the changes from month to month it will 
appear that there is great uniformity of tendency. At certain times in the year the 
percentage of volatile acids, whatever it may happen to be for the year and under 
the particular circumstances, falls off rapidly, at otlier times it increases slowly and 
again rapidly. The falling off in percentage of volatile acids appears to be rela¬ 
tively abrupt. At a particular time of the year we can not say with any approxi¬ 
mation to certainty what the lu’oportion of volatile acids will be, but we may say 
with some conhdence that at a certain season it will be increasing, at another decreas¬ 
ing. From July to Sex)tembor in the year 1892 this prox)ortion is quite different from 
what it is during the same months of 1893, yet the rate of increase is substantially 
the same and also the same as that found by Spallanzani.^ From September there 
is a rapid decline, continuing in our experience till October or November, in [Spallan- 
zani^s] to December. There is then an almost continuous rise till June, when there is 
an instant falling off to July. The two maximum points are September and June, the 
two minimum jioints from October to December, or late autumn, and July. The fact 
that the results for the same month of different years vary so rather emphasizes these 
teJidencies. Then if the quality of butter improves with a higher percentage of vola¬ 
tile acids, the best butter ought to be made in June and in September, the poorest in 
July and in the late autumn. The minimum percentage in the above table is 21.77 
oii October 3, 1891, the maximum 32.23 on May 4, 1893. . . . The results are believed 
to show as fairly as may be the effect of season alone on the composition of butter- 
fat. The extreme fluctuations here reported are naturally less wide than might be 
ftuiiid between s imples from different individual cow's,” 


‘ Staz. Sper. Agr. Ital., 32 (1889), March. 
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A Bchema for pa3ring for cream by the Babcock test in butter 
iactorie8| J. M. Bartlej t {Maine 8ta. Bui, 15, M 8er,,pp,4,pl, 1 ),— 
In this bulletin a popular detailed description is p^iven of the method 
of carrying out the payment for cream at creameries on the basis of 
its weight and fat content, instead of its volume alone. The cream is 
to be weighed by the collector and a small sample taken by means of a 
sampling tube, and plac^ed in a 2-oz. bottle marked with the patron’s 
number. Upon arrival at the creamery the small sample bottles are 
(‘inptied into the comi)()site sample jars of the respectiv e patrons, and 
these composite samples i)reserved by means of bichromate of potash 
fof* 2 weeks (4 weeks in winter), when they are tested by the Babcock 
tester. The method of paying for the cream from the results of the 
test is illustrated. 

In the sale of milk, which offers the more profitable market, 
the creamery or a milk association of Philadelphia? A. T, 

Neale (Delaware Sta, EpL 1893, pp, 19-21 ),—The financial record is 
given by months of two dairymen, one of wdiorn sent his milk to Phila¬ 
delphia and the other to a creamery whi(th paid by test. The first sent 
33,214 qts. of milk to Philadelphia during the year, receiving $1,027.23 
net or 3.1 cts, per quait. The milk averaged 4.3 per cent of fat for the 
year. The second sent 33,214 qts. of 5 per cent milk to the creamery, 
receiving $1,076.84. Had the first sent his 4.3 per cent milk to the 
creamery he would have lost $101.04, and had the second sent his 5 
per cent milk to the city he would have lost $40.63. ^‘That is, in the 
city trade, no distinction in imice is made between a product with 5 
per cent and one with 4.3 i)er cent of butter. Yet on 33,214 qts. of 
milk, this dift'ercnce on the creamery basis amounted to $150.67.” 

Test of hand separator, C. L. Penny (Dclaicare Sta,Bpt, 1893, p, 
192 ),—The i)ower required to run a DeLaval Baby Separator at the 
rate of 41 turns per minute was found to be 0.1 horsepower. Iluu at 
47 turns per minute the skim milk contained 0.1 per cent of fat. 


The preparation of a new drink from milk, A. Bernstein (Deut. landw, PresHe, 
{1S95), No, 14, pp. 119, 120). 

Inoculation in the manufacture of koumis, P. Spallanzani i^Siaz. Spur. Agr, 
Itah, 28 {1805), No. 1, pp. 43-52). 

Flaack’s milk sterilizer (Deut, landw. Presse, 22 {1895), No. 7,pp. 56, 57). 

The Patterson method for determining the amount of butter-fat in milk 
(Miasissippi Sta. Rpt. 1893, pp. 48-50). —An account of a modification of the Boim- 
ling method, previously described in Bulletin 21 of the station (E. S. R., 4, p. 267). 


AGEIGULTUEAL ENGINEEEING. 

Tile drains, S. M. Tracy (Mississippi Sta. Ept, 1893, pp. 37-40 ).— 
Accounts are given of attemps at the station during 1889-’93 to tile 
drain ‘^creek bottom lands underlaid by a very heavy, almost impervi¬ 
ous, black soil and clay 5 black prairie soils; and ‘seepy’ clay hillsides.” 
The effect of the tiles was evident not only in removal of excess of 
water but in mitigation of drought on soils subject to it. 
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When tlie drains have been less than 500 ft. in length we have fonnd 8-in, ttte 
ample for draining the ground quickly and thoroughly, hut for longer runs we have 
found it necessary to use 4-iu. for the lower part of the drains, and this has been of 
sufficient size for the extremities of the longest runs, about a quaster of a mile. The 
tile have been put into the ground to an average depth of 3^ ft. and the expense of 
the work, including the cost of tile, digging the ditches, laying and covering the 
tile has been 51 cts. per running rod. Three-inch tile have cost, including freight, 
about $18 per thousand feet, which is nearly three times the cost of such tile in Illi¬ 
nois and other Northern States. . . . 

^^The station fields which have been tile drained have increased their annual yield 
fully 50 per cent as a result of the work, and such drains will be found a profitable 
investment on all soils which remain wet until late in the spring on account of their 
compact subsoil, or which are rendered heavy and ‘sour' by continued seepage from 
surrounding hill lands.^' 

The artesian wells of southern Wyoming, their history and 
relation to irrigation, J. D. Conley ( Wyoming Sta, BuL J20, pp, <97- 
122^ Jiga, 2 ),—The conditions necessary for an artesian supply are 
, explained; the extent of artesian irrigation in Sah Bernardino, Cali¬ 
fornia, and the San Luis Valley, Colorado, is noted; and a detailed 
account of the artesian wells of southern Wyoming, principally in the 
vicinity of Laramie and llawlins, is given, including data relating to 
coat, flow, strata pierced, and analyses of the water. 

In an appendix is given the official analyses of water from artesian 
wells sunk by the Union Pacific Hallway Company in Wyoming, 

Brush and stone drains {Cult, and,Country Gent., 1895, Feh. 7, p* 103, figs. ^).— 
Popular dircctious for tho construction of these drains. 

Subirrigation {Jlnral Xew Yorker, 1895, Feh. 2, p. 66). —A system of subirrigation 
by iiienns of tile drains is described, which is claimed to overcome most of the 
objections to irrigation by means of tiles. 

The trials of oil engines at Cambridge {Jour, Boy. Ayr, Soc. England, 3d ser., 5 
{1894), No. 20, pp. 696-738, figs. 25). 

The animal as a prime mover, II, R. H. Thurston {Jour. Franklin Inst., 139 
{1895), No. 830, pp. 100-121). —A study of power and efficiency. 

Electricity as a motive force for plows, RinglExMak {Jour. Agr. Prat., 59 {1895), 

No, 3, pp. 89-99, figs. 5). 

Irrigation principles, W. Hall {IrHgation Age, 8 {1895), No. 2, pp. 45-47; No. S, 
pp. 83-85). 

Beet harvesting machine, Behrens {Landw. Wochenhl. Schles. Holst., 45 {1895), 
No. 4, p. 67, figs. 2). 

Petroleum motor in agriculture, Brutschke ( Wochenschr. Pom. okon. Ges., 25 

{1895), No. 2, pp. 14, 15). 

Results of trials of potato diggers, F. Schotte {Jahrh. deut. landw. Ges., 9 
{1894). pp. 395-410, figs. 15). 

Machines for peeling potatoes, F. Schotte {Jahrh. deut. landw. Ges., 9 {1894), 
pp. 389-394, figs. 4). 

Plans for a piggery, Malochowski {Jahrh. deut. landw. Ges., 9 {1894),pp. 411-416,’ 

fig». S). 





STATISTICS. 

Re|>ortfl of director and of treasurer of Arkansas Station (Arkansas Sta, Ept, 
t$94,pp, V-Vin, 84, 85 ).—A brief review of the year, a financial statement for tke 
dscal year ending June 30, 1894, and a list of the bulletins published by the station 
since July, 1891. 

Arkansas Southern Branch Station, U. L. Bennett {Arkansas Sta. Ept. 1894, 
pp, 87-89 ).—Brief general remarks on the work at this substation. 

Financial statements for 1893 and 1894 {California Sta. Rpt. 1893 and 1894, pp. 
495,496 ).—Financial statements for the fiscal years ending June 30, 1893 apd 1894. 

Report pf treasurer of Delaware Station {Delaware Sta. lipt. 1893, pp. 4, 5 ),— 
This is for the fiscal year ending June 30, 1893. 

Reports of director and of treasurer of the Mississippi Station for 1893 
(Mississippi Sta. Rpt. 1893, pp. 1-6, 46, 52 ).—Report of the treasurer for the fiscal 
year ending June 30,1893, and brief outlines of the work of the year in the diflerent 
departments at the station and at the branch stations at Holly Springs, Lake, and 
Booneville. 

Reports of directors and of treasurers of New Jersey Stations {Ne\e Jersey 
Stas. lipt. 1893, pp. 1-16, 191-199, 203-206 ).—Brief general remarks on the work of the 
year, treasurers’ rexuttts for 1893, and legislation lad.itive to the station and fertilizer 
control. 

Work of American experiment stations, E. W. Hilgard {California Sta. Mpt. 
1893 and 1894, pp. 42-44 ).—A brief survey of the experiment station movement in 
this country, with remarks on the seope and purpose's of station work, and the value 
of their studies and investigations from a x)ractical and scientific i)oint of view. 

Report of observations made on European agricultui al schools and experi¬ 
ment stations, 1892“’93, E. W. Hilgard {California Sta. Jipi. 1893 and 1894, pp. 
87-41 ),—An interesting account of obseivations made in Germany and Switzerland. 


MISCELLANEOUS. 

The beginnings of agricultui e, L. Bouudkau {Pop. Sci. Monthly, 1895, Mar., pp, 
678-GSS). 

Socialism and agriculture in France, D. Zolla {Ann. Jyron., Jl (1895), Nos. 2, 
pp. 49-75; 3, pp. 91-122). 

Agiiculture in the immediate vicinity of Beilin, Orth {Jahrb. deut. landw. Ges., 

9 {1894), pp. 132-136). 

Notes on the agricultural features of the Congo, F. Hambursin {lng4n. Agr. 
Gemhloux, 5 {1805), No. 7, pp. 325-330). 

Crops and live stock in Ontario {Ontario Bureau Industries Bui. 52, pp, 16 ).— 
Statistics on the condition of crops, live stock, etc., with extracts from returns of 
correspondents. 
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NOTES. 


Arizona Station. —A greenhouse 24 by 80 ft. is in i)roce8S of construction. At . 
tb© Mesa substation deciduous, fruit, a-nd oniainental trees have been planted, and 
attheWillcox substation tests are about to be made of pumping with a gasoline 
engine for irrigation purposes. ^ 

Indiana Si ation. —(leorgi5 R. Ives, formerly assistant agriculturist, has sefVered 
his connection with the station. ^ 

New Hampshire College. —On March 14 the college herd was reduced by the sal© 
of 25 head at public auction. All the animals thus sold had been twice sulijected to 
the tuberculin test. The State legislature has appropriated the sum of $25,000 to 
be expended by the College of Agriculture and Mechanic Arta-in the building and 
furnishing of a r(\sidence and industrial luill for women. 

South Dakota Station. —At the January meeting of the regents of education, 

J. H. Shepard, chemist of the station, was ai^pointed director, vice Lewis McLouth, 
relieved; H. B. Mathews, meteorologist, was made assistant chemist, and the station 
council was reorganized and its powers and duties somewhat enlarged. Its number 
has been increased by tbe addition of on© member from e^cli of tbe governing 
hoards, G. J. Coller being elected regent member and O. T. Grattan trustee mem¬ 
ber. L. C. Corbett, horticulturist, has been elected secretary and vice director of 
the council. 

Wisconsin Station and College. —The following changes have been made in 
the governing hoard of the station: H. B. Dale, C. Keith, and N. D. Fratt have 
retired and are succeeded by O. 11. Fethers, of Janesville; F. W. Challoner, of 
Oshkosh, and W. A. Jones, of Miuoral Point. 

The hoard of instruction of the college has been changed as follows: C. H. Dieiier 
has been appointed assistant in agricultural physics; F. E. Baker, assistant in 
judging live stock; F. Cruuelield, assistant in horticulture; G. P. PfeiO'er, assist¬ 
ant hi farm dairying; A. J. Schoenmann, assistant in milk testiug; W. A. Voigt, 
instructor at pasteurizer; and T. A. Stanley, instructor iu farm bookkeeping, has 
heeiisucceeded by O. M. Taylor; E. J. Bennet, instructor in farm dairying, has been 
succeeded by J. D. Clark; W. E. Doaiie, instructor at butter worker, by F. B. Ful¬ 
mer; E. H. Hagemaii and F. Walker, instructors at separators, by L. P. Biddi(;k 
and J. A. Robinson; and J. E. Knott {ind F. Wismer, instructors in cheese making, 
by. Julius Bird and John Kelty. 
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Efforts are continually V>cingina(lc in certain i)arts of Europe to dis- 
credit^Ainerican clover seed. During tlic last two or three years, on 
account of the drought in Europe during the sninniers of 189.3 and lk)4, 
the in]X)ortation of American seed greatly increased and an outcry was 
made to beware of such seed on account of insect larva:, weed seeds, 
and general worthlessness. Borne of the statemenls xnil)Iished seem to 
be insi)ired, not so much from a desire to protect consumers from real 
danger, as to bring the ])roducts of this country into disfavor. 

The danger of introducing insect pests is very remote, and the purity 
and vitality of American clover seed will coin])ai e favorably with that 
grown ill any j)art of the world. Ai>rominent ex])orter has recently 
said that clover seed is sold abroad almost entirely by samxde and 
that qualities are furnished to suit the intelligence and conscience of 
the buyers, hence the responsibility of iilaciiig a low grade of seed on 
foreign markets rests, upon the importer. American dealers send their 
seed to the Federal Beed-Control Station at Zurich, Switzerland, for 
certilication, and it ranks Avith tliat of any country in purity, vitality, 
and intrinsic worth. That weed seeds are found in American clover 
seed is not to be denied, but the same is true of European seed. Two 
lots of white and yellow clover seed, varieties little grown for seed in 
this country, report;ed upon in a recent Austrian report, contained 19 
and 21.6 j)er cent of foreign seeds, a considerable luoportion of which 
was clover dodder, a ])lant more injurious to clover than all the native 
weeds found in our clover fields. 

In an article i)ublislied in a reputable German agricultural journal, 
a list is given of 50 species of weed seed said to have Been found in 
American clover seed. Thirty of the species enumerated are of Euro¬ 
pean origin and 9 are not sx>ecifically determined, leaving but 11 species 
of certain Affierican origin. The same author attemxffs to determine 
the x>art of the United States in which the clover seed grew fi’om the 
accompanying weed seed. In making the city from which the seed 
was exported stand for the groux^ of States adjacent to it he shows 
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ignorance of the trade conditions of this country. He claims that 
seed of Fhacelia tanaeetifolia was found in considerable quantity in 
clover seed received from Baltimore, and that this seed is character¬ 
istic of the Atlantic group of States when in reality the plant is a 
Pacific Coast form. 

In a later article he has determined a lot of seed as belonging to some 
member of the order TiliaceWj but from the description and figures given 
it is plainly not the vseed of Tilia^ and the only other genera in this 
country of tliis order, (Jorchorus and Trkimfetta, are not grown in the 
regions prodinnng clover seed. He insisted for a time that seed of 
Bumex acetosa., a pernicious European weed, were to be found in nearly 
all American-grown seed. Eortunately i‘or us he was mistaken in the 
determination, as this weed has but a limited distribution in this 
country. Other of his determinations are doubtful. 

That foreign seed is not above suspicion may be seen from reports 
of the various European seed-control stations, where it is shown that 
seed of high quality has been mixed with old seed which has been col¬ 
ored or with finely crushed colored quartz. American ingenuity has 
devised machines for cleaning seed that are said to be sui)erior to any 
others, and importers can readily obtain American clover seed of good 
quality if they desire to do so. 

By a recent order of the Secretary of Agriculture a dairy division is 
to be organized in the Bureau of Animal Industry for the purpose of 
collecting and disseminating information relating to the dairy industry 
of the United States. Map Henry E. Alvord, formerly i)resident of tlie 
Maryland Agricultural College, Avho is widely known for the x>rominent 
part he has taken in ])r()in<)ting the interests of agricultural education 
and investigation in this country, and who has a high reputation as an 
expert in dairy matters, has been aiq^ointed chief of the new division. 



THE PHYSICAL PROPERTIES OP THE SOIL.* 

JTk. Ewald Wollny. 

TAUT 2. 

III.—THE BEHAA^IOR OF THE SOIL TOWAKO AVATER. 

The moisture of the soil eoines i)ai‘tly from atmospheric precipitation, 
partly Itoiii fxroiuid water. With a f>iveii amount of water the degree 
of saturation of a soil may vary widely, <lepeudiiig upon (t) ]>hysieal 
condition, (2) depth, (3) ])osition, (4) covering of the soil, and (5) course 
of the meteorological elements. 

INFLCKNCK OF THE rilVSICAL CONDITION OF TIIF SOIL. 

In this connection we must consider the various cTiuses which bring 
about the nunierous comjiliiNdcsl iirociisses in the soil. 

Conduction of water in the soil ,—If we siijipose the soil to jiossess a 
separate grain structure, the spaces between the grains may be re¬ 
garded in their continuity as tubes, which jiossess capilhuy j)ro])erties 
if the particles are suftieiently small. The capillarity ceases when the 
diameter of the partic'les is more than 2 mm., and varies with smaller 
jiarticles than these to a greater or less extent according to the tineness 
of the grains. 

With regard to the height to wliich water can be lifted from a lower 
layer, and to the velocity Avith which this oi'cnrs, there is the general 
law tliat water will be lifted the higher and the more sloAvly tlie finer 
the soil x>articles and the richer the soil in colloid ingredients. Differ¬ 
ent soils vary Avidely in this res^icid. Cajiillary height for clay often 
exceeds 2 meters, but for sand of medium fineness it is generally 
less than 0.4 meter. While, however, the maximum height is soon 
reached in sands, the rise in clays is very slow. 

Similar behavior is observed in the conduction of water supplied from 
above. The percolation of water through the soil meeti^ with a certain 
amount of resistance, due partly to capillarity, patdly to adliesion and 
friction between the water and the soil xiarticles, all of which increase 
with the fineness of the grains and the quantity of the colloid sub¬ 
stances present. Hence the depth and velocity of the ])ercolation are 
inversely xiroportional to the size of the grains and the richness of the 
soil in colloid substances. 


1 Continued from p. 774. 
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The large spaces occurring in tilled soils retard the capillarj rise of 
water, but, on the other liaud, increase the velocity with winch water 
penetrates downward from the surface, often to a remarkable degree. 
If crumbly soils are pressed together (rolled), the upward movement 
of water is increased in proportion to the increase in density, but the 
])ercolati()ii of atmosplieric water is retarded. The i^resence of stones 
diminishes tlie capillary rise of water in the soil in proportion to the 
quantity of stones present, and the same is true of the i)ercolation of 
water. 

In soils whicli are made up of layers of different [diysical constitu¬ 
tion the passage of water troni one layer to another, either u])ward or 
downward, is hindeied more and stopped sooner the wider the dif¬ 
ference between adjacent layers in the hneness of their particles or in 
their other i)hysical properties. Water rises or sinks from a coarse¬ 
grained to a fine-grained layer much more readily than the reverse. 

The (iapillary movement of watcn* in a soil occurs only when consid¬ 
erable water is present. It (leases when the soil contains 30 to 50 per 
* cent (according to the fineness of the particles) of the quantity of water 
required for saturation, and inst(‘ad there is a very much slower move¬ 
ment of water from the surface of one particle to that of another. If 
the water envelopes are diminished beyond a certain limit the move¬ 
ment of water ceases altogether. 

Capillary rise and percolation of water in the soil declines as the 
water content of the soil diminishes, because the so-called surface teii- 
vsion of the li(|uid increases at the same time.^ 

The 10 aier-holding capacity of the soli ,—The (piantitles of water in 
soils are best expressed in percentages of the volume of the soil occu¬ 
pied by water. The old method of expressing the water in x)ercent- 
ages by weight is misleading on account of the variations in the 
specific gravity of soils.^ 

After movement ceases water is retained in the soil by surface 
attraction and also by the affinity of the (mlloicl substances for water. 
Other things being ecpial, the quantity of water stored up by the soil 
is greater the finer the soil particles and the greater the quantity of 
colloid material present. 


^ Meister, Programm cles Jahreshoricbtes 1857-'58 der k. landwirtbschaftlicheii 
Centralscbule Woibeiistepbaa. W. Scbumacber, Pbysik des Bodens, 1894, p. 91. 
F. Haborlaiidt, Wissenscbaftlicb-praktisclie Untersucbnngen auf dem Gebiote des 
Pflanzonbaiies, 1, 1875, p. 9. A. Scbleb, IJeber die Bedeiituug des Wassers in deu 
Pflatizen uud die Regulirung desselben in iiuscrer Culturboden, Inaugural-Disserta¬ 
tion, Leipzig, 1876. A. von Liebonberg, Ueber das Verbalten des Wassers im Boden, 
Inaugural-Dissertation, Halle, 1873. H. von Klenze, Landw. Jalirb., 1877, p. 83. 
A. Mayer, Lebrbiicb der Agriculturchemie, II. W. Edler, Die eapillare Leitungdes 
Wassers in den durcb don Scbone’scben Scbliiiniuapparat abgescbiedenen bydrau- 
liscben Wertben, Inaugural-Dissertation, Gottingen, 1882. A. Mayer, Forsch. Geb. 
agr, Pbys., 14, p. 254. E. Wollny, Ibid., 7, p. 269, and 8, p. 206. 

•A. Mayer, Landw. Jabrb., 1874, p. 753, 
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On examining a moist eoluinn of soil, in-which movement of water 
has ceased, it is found that the quantity of water increases on descend¬ 
ing, and that above a certain lieight the quantity of water rcinains 
constant. The reason of this is that in tlie upper part the water is 
held only by surface attraction and the capillarity of the very line 
interstices, while the water flows out of the larger spaces. In descend¬ 
ing the colmnn increasing amounts of water are ludd even by the 
larger interstices until tinally if the particles are sufliciently fine the 
water is held even in the largest interstices and th(‘, soil is saturated. 
For this reason we distinguish between an absolute or ininimum water 
capacity, representing the quantity of water held in the upper part of 
a sufficiently high column of soil by adhesion and in th(‘. finest capil¬ 
laries, and a couqdete or maximum saturation, repres(‘nting the quan¬ 
tity of water held by the . soil when all the intergranular spaces are 
filled.' 

The variations in maximum capacity for water in diffiuent soils, with 
the exception of extremely coarse samples, are comj)aiativ(dy small, 
because the spaces are a])proximately equal. ((jom])are p. 704.) On the 
other hand, the volume peu c(mt of water corresponding to the minimum 
water capacity is remarkably variable in natural soils, and generally 
shows a considerable difference from the maximum (‘.ai)a(dty. The values 
for the two kinds of water capacity ai>proximate only in soils which 
have very small i)articles and are rich in clay and humus. From these 
facts it will be seen that the maximum is of much less interest than the 
minimum water ca|)acity in forming a Judgment of a soil. 

The ininimum winter ca}>acity increases, other conditions being equal, 
with the fineness of the soil particles and the proiiortion of colloid sub¬ 
stances present. It is diminished considerably by the foianation of aggre¬ 
gates and increased by compressing the soil. Stones diminish tlie water 
capacity. With an increase of temperature the water capacity dimin¬ 
ishes owing to the decrease in the viscosity of the water. Itepeated 
freezing and tliawing of the mass cause changes in the mechanical 
structure of clay soils which result in a lowering of the water capacity.^ 

Permeability of the soil for icater .—This is very closely connected 
with the pro[)erties already described. It is this property of soils 
therefore which prevents their sui)ersaturation. 

Other things being equal, the quantity of water which filters through 
a soil may be considered a measure of its permeability. Experiments 
on this property have shown that the permeability of the-soil for water 
increases with an increase in the size of the grains and a decrease of 
the quantity of colloid substances present. Clay, humus, and very 

»A. Mayer, Laiidw. Jahrb., 1874, p. 753. 

*G. Scbiibler, Grundsatze der Agriculturclieiiiie, 2, 1838. C. Trominer, Die Boden- 
kande, 1857. Meister, 1. c. W. Sclniniacber, 1. c., p. 86. A. von Liebeuberg, I. o. 
F, Haberlandt, 1. c., 1, p. 9. A. Mayor, FUbling’s landw. Ztg., 1875, p.. 18. H. voa 
Klenze, 1. o., p. 122. E, Wollny, Forsch. Geb. agr. Pbys., 8, p. 177. 
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flue sand, and coucretioiis formed by precipitation (carbonate of lime, 
hydrated oxid of iron) or adhesion of particles (hardpaii) are almost 
completely impervious to water. The high permeability of coarse soils 
may be considerably diminished by an admixture of fine-grained 
material. In stratified soils the permeability is • controlled by that 
layer which is made up of the finest particles, even when the layer is 
thin. In crumbly soils the permeability is considerably greater than 
in powdery soils, and it decreases in loose soils when they are pressed 
* togeth er. 

The quantity of water passing through the soil increases with the 
water pressure—not in the same proportion, but to a less degree. How¬ 
ever, the difieronces in the quantity of water for a given material and 
thickness of layer corresponding to e(|nal intervals of pressure are con¬ 
stant. Experiments have shown, further, that in fine-grained soils and 
at high pressures the quantity of water i)assing through the soil dimin¬ 
ishes as the thickness of the layer increases; while other soils and 
under lower pressures the relation of the quantity of water to the thick¬ 
ness of the layer is not as great, diminishing as the size of the grains 
increases.^ 

The potver of evaporation of the soil .—This is most conveniently 
measured by the (piantify of water given off by evaporation to the 
atmosphere I'rom the unit of surface. The met hod of referring the 
evaporation to the wciglit of tlie soil is subject to the same objections 
urged against the determination of the water capacity according to the 
weight of the soil. 

The quantity of water evaporated, where only the ])hysical structure 
of the soil is considered, depends on (1) extent to which the factors 
determining evapoiJitioii (temperature, moisture, and movement of the 
air) exert their influence, and (2) the power of tlie lower layers of soil 
to supply the loss at the surface. 

Evaporation increases with the extent of surface. Therefore the 
quantities of water given up to the atmosphere are greater from uneven 
and rough than from smooth surfaces. Evaporation is greatest from a 
southern exposure, next greatest from an eastern, next from a western, 
and least from a nortliern exposure. The quantity of water eyapoi ated 
increases on a southerly and decreases on a northerly exposure with 
the incltoation. For easterly and westerly exposures the influence of 
inclination on evaporation is hardly perceptible. When very wet, dark 
soils lose more water by cvai^oratiou than light-colored ones, but for 
dryer soils the reverse is the case.^ 

Wolff, Aiileitung ziir Untersucljung landw. wiclitigor Stoffe, 1875, p. 74. C. 

. Fltlgge, Ztschr. Biol., 13, p.465. A. R. von Schwarz, Erster Bericht liber Arbeiteu 
k. k. lanclw.-choiniscben Versuohs-Station in Wien, 1878, p. 51. F. Seelbeim, 
Archives Nf'erlaud. Sci, Exact, et Nat., 14, p. 3§3. D. von Welitschkowsky, Arch, 
flyg., 2, p. 499. E. Wollny, Forsch. Geb. agr, Phys., 14, p. 1. 

*0. Eaer, F©rsch. Geb. agr. Phys., 7, pp. 46, 47, 53, 97. 
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The influence of the physical structure of the soil ou the evaporation 
is readily understood if the processes takin g place are closely exainined. 
If the water present at the surface of a wet soil passes into the atmos¬ 
phere in the form of vapor, the pores near the surface are gradiiaily 
emptied and the water in the next layer forced toward the surface. 
When this process is communicated to the layers firther down, an 
upward movement of water by capillarity occurs in the wliole mass. 
In consequence of this process the quantity of water present in the soil 
diminishes until capillary movement ceases. From this point the water 
lost from the surface is no longer replaced, and the only remaining 
movement is that of water iroin particle to particle on their surfaces, 
wdiich is very slow. In consequence, the surface of the soil dries up. 
The uppermost dry layer nowhinders the direct iufluoiK'Cof the agencies 
of evaporation, especially that of the wind. Evaporation, therefore, 
decreases rapidly after the iipi)er layers dry up, and the resistance 
increases as tlie drying proceeds downward. 

From the above it will be seen that the evaporation steadily decreases 
under long continued dryness, and further, that the more easily the 
evaporated water is replaced the more rapid is eva])r)rati()n and theslower 
a dry layer is formed, and vice verm. It is clear that saturated (wet) 
soils, irres])cctive of their mechanical constitution, allow approximately 
equal quantities of water to evaporate, and that the rate of evaporation, 
other things being equal, rises and falls with the humidity of the soil. 
Hence the evaporation cai)acity ofasoilis intimately connected with its 
water capacity, and is greater in ])roportion to the lineness of the soil 
and to its richness in colloid substances, and vice versa. 

In crumbly soils the evaporation is less rapid than in soils of sepa¬ 
rate grain structure because in the former case the noncapillary spaces 
retard the rise of water. Stones act in the same way. An increase 
in density increases the capillarity, and consequently the evaporation. 

In soils of different depths evaporation increases with the height 
of the soil column up to a certain limit and then diminishes again in 
I)roportion to the increase in height. If there is water underneath 
the soil the evaporation decreases as the distance between the surface 
of this water and that of the soil increases and as the capillary rise 
diminishes.^ 

1 G. Scliiibler, 1. c. Moister, L c. F. E. Schulze, Beobachtnngen iiber Verdiin- 
stung, Rostock, 1800. E. Wolff, 1. c., p. 61. W. ScbiimaclKjr, 1. c. and ^^Der 
Ackerbau,” 1864, p. 62. J. Neswler, Laudw. Correspondenzblatt fiir das Grossher- 
zogthum Baden, 1860, p. 217. H. Hellriegel, Beitrage zu den natnrwissenschaft- 
lichen Grundlagen des Ackerbanes, Brunswick, 1863, p. 625. P. Wagner, Berichte 
liber Arbeiten dpr Versuchs station Darmstadt, 1874, p. 87. A. Scbleli, Inaugural Dii- 
sei'tation, Leipsio. F. Haberlandt, 1. c., 2. S. W. Johnson, Rpt. Connecticut AgL 
Expt. Sta. for 1877, p. 76. F. Masure, Ann. Agron.,8, p. 161. R. Hoiiiricli, Grund- 
Jagen der Beurtheihing der Ackerkruino, 1882. E. Wollny, I'orsch. Geh. agr. Phys., 
3, pp. 117, 325, 328 ; 4, p. 360 ; 5, pp. 21, 157; Landw. Jahrb., 1876, p. 457. C. Eser/ 
Forsch. Geb. agr. Phys., 7, p. 1. 
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The quantity of water present in the soil at any time is due tp iSIm 
combined action of the factors described as affecting the humidity of 
the soil, as well as to other influences. In general, the average quan¬ 
tity of water in natural soils is greater in proportion to the fineness of 
the particles and the quantity of clay and humus present. Of the 
different soil constituents humus holds as a rule the largest quantity 
of \Vater, then follow in order clay, loam, and quartz. Soils having a 
separate grain structure sliow a much higher average humidity than 
crumbly soils. Stones diminish the percentage by volume of water in 
proportion to their quantity. With an increase in density we gener^ 
ally find a rise in humidity, other things being equal. 

As may be seen, the variations of humidity in natural soils corre¬ 
spond in general to those of water capacity, because as a rule evapora¬ 
tion and i)ermeability practically equalize each other, for generally a 
high evaporation is associated with a correspondingly low permeability, 
and vice versa. ^Nevertheless, these factors, especially evaporation, can 
under certain circumstances weaken or completely nullify the influence 
of the others. For instance, the values for the average humidity of 
soils of varying comjiactness are more nearly the same than those found 
for the water capacity under the same circumstances, because with the 
increase in density the evaporation increases, involving a more rapid 
loss of the stored up water.^ That evaporation is in many cases the 
most important factor influencing the humidity of the soil is shown 
by the fact that a soil of uneven surface and dark color contains lesi^ 
water than one of smooth surface and light color.^ The stirring of 
the upjier layer of soil at first increases the evaporation, but after a 
short time the loosened layer dries out and serves to x>revent evapo¬ 
ration from the lower lasers by diminishing the diiect influence of the 
agencies of evaporation on the soil and by retaiding the capillary rise 
of water to the surface.^ 

Variations in the humidity of the ux>per parts of the soil are caused 
by the accumulation of water in an imiiermeable layer in the subsoil. 
If this impermeable layer is near the surface, the water may come 
quite to the toj) of a level soil, in which case the soil is saturated. If 
the ground water is farther beneath the surface the influence on the 
humidity of the upper layers deiiends entirely on the conductivity of 
the layers. The higher the water rises by capillarity the greater the 
influence of the ground water on the humidity of the upjier layers. 

INFLUENCK OF THE DEPTH OF THE SOIL. 

^ Experiments on this subject^ have shown that the absolute humidity 
of the soil always increases with the thickness of the soil layer, and 
that the percentage by volume behaves in the same way up to a certain 

JE. Wollny, Forscli. Oeb. agr. Pliys., 5, pp. 1, 145. 

2Ibid., 3, p. 117; 12, p. 386. 

3Ibid., 3, p. 325. 

<Ibid.. 16. D. 1. 
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limit, %bove whicli it does not change with an increase in the depth of 
the soil. This limit varies considerably in different soils. It lies at 
that point where the capillary rise of water from the lower moist layers 
of the soil toward the surface ceases. It increases, therefore, with the 
ability of the soil to conduct water by caj)illarity, and vice versa. Varia¬ 
tions ill the humidity increase as the thickness of the soil diminishes. 

INFLUENCE OF THE POSITION OF IJIE SOIL. 

Inclination .—A level soil is, as a rule, moister than an inclined soif. 
If inclined, the moisture decreases with an increase in inclination. In 
the case of inclined soils the difference in moisture in the higher and 
lower parts of the soil increases with inclination. 

Exposure .—In soils having diff erent exposures, those hieing the north 
have most moisture, then those toward the west, then the east, while 
those facing the south are driest. These differences increase with the 
angle of exposure.^ 

INFLUENCE OF THE COVERING OF THE SOIL. 

The moisture content of a soil covered with plants during the period 
of growth is always lower, under like conditions, than one left bare. 
This is due to the rapid transpiration of water by living ])lants. This 
drying up of the soil, which is also noticed in timber lands, is greater 
in proportion to the development of the ])lants, the thickness of the 
stand, and the length of the period of growth. The intluence on the 
humidity of the soil diminishes as the plants die off' on aiijiroaching 
maturity, and is greatest when development of the aihial organs is 
greatest. 

A covering of dead plants, straw, stable manure, etc., or of such 
materials as stones, gravel, wood, etc., increases the moisture of a soil 
during the warm seasons, because such a coveiing affords protectipn 
against evaporation. In general the moisture of the soil increases with 
the thickness of such a covering. 

We see, then, that as a rule soils shaded by growing plants contain 
least moisture, soils covered with stones and other lil'cless materials 
contain most, while those that are bare stand intermediate.-^ 

1 E. Wollny, Forscli. Got), agr. Pliys., 9, p. 3; 10, p. 3. 

* G. Wilhelm, Der Bodon uiid das Wabser, Vienna, 1861; Wochenbl. fiir Forst- und 
Lapdw. in Wiiittemberg, 1866, p. 174; Laudw. und forst. Ztg., 1867, p. 31; Fiih- 
ling’s landw. Zfcg., 1876, p. 40; Wiener landw. Ztg., 1874, p. 159. E. Kisler, Che- 
mibcher Ackersmann, 1870, p. 131. W. Schninacher, Fiililing’s landw. Ztg., 1872, p. 
604; 1873, p. 683. A. Vogel, Abbandl. der k. bayerischen Akad. der Wissenschafton, 
n. Classe, vol. 10, part II, 1867. J. N. Woldricb, Ztsebr. osterr. Ges. Meteorol., 6, 
No. 8. E. Ehormayer, Die pbysikalischen Einwirkungen des Waldes aiif Liift imd 
Boden, Berlin, 1873; Forscli. Geb. agr. Pliys., 12, p. 147. E. Wollny, Der Einfluss 
der Pflanzendecke und der Bescbattiing aufdiepbyBikaliscbcn Eigenecbaften und die 
Fruchtbarkeit des Bodens, Berlin, 1877; Forseb. Gob. agr. Pb}H., 10, pp. 261, 415; 
12, p. 21; 13, p. 134; 14, p. 138; 17, ]>. 171. R. Loiepz von Liburnau, Wald, Klima 
und Wnsser, 1878. E. Kamann, Die Waldstreii, 1890; Forseb. Gob. agr. Pbys., 11, 
p. 299; Forstliblie Bodenkundo, 1893, p. 255. 



860 


EXPBRiMBisrT STjimisr 


THE INFLUENCE OF METEOKOLOGICAX KLEMBNt». 

This can not be disregarded if we wish to obtain a clear insight iiito 
the cause of the widely varying condition of moisture of soils under 
natural conditioiivS, because the physical properties of the soil itself are 
influenced by the average course of the elements (climate) and their 
behavior at dift'erent times (weather). 

The eflects of climate may be thus generally stated: A higher degree 
of moisture in the soil accompanies copious i)recipitation, greater 
humidity of the atmospliere, moderate movement of the air, lower tem¬ 
perature and greater water capacity of the soil, while a drier condition 
of the soil is caused by the reverse circumstarices. For a particular 
case theetlects can only be understood by knowing the course of the 
individual elements and the constitution of the soil. 

The relation of the weather to the humidity of the soil is many 
sided. * 

Although the quantity of luecipitation in the countries of middle 
Europe is smaller during the cold season than during the warmer x^arts 
of the year, the wetting of the soil is very miuih more comx)lete in the 
former than in the latter case on account of the diminished evaporation 
due to a lower temperature. This is particularly trite of soils covered 
with jdaiits, because the latter, as a l ule, use up the water obtained by 
the soil from the atmosidiere during the jieriod of growtli, and some¬ 
times a part of the water stored ui) during the (‘old season also.* From 
these facts it follows that the water collected in the soil during the 
period of no growth (winter moisture) may, under certain circum- 
staii(*.es, be very important for vegetation.^ 

In the dry season the influence of evaporation is as a rule ])redomi- 
nant. In long xieriods of dryness evaporation may cause an ecpializing 
of humidity in soils of ditl'ereiit iihysical constitution, ind(q)endently 
of how high the moisture was originally.^ The dilTerences in humidity 
between covered and bare soils show themselves more strongly, how¬ 
ever, under sii(‘di circumstances. This is also true tor uneven, dark- 
colored soils, compared with smooth light colored soils.** 

Winds influence evaporation to a remarkable degree, and therefore 
exert a great influence on the humidity of the soil. The evaporation 
varies with the velocity of the wind. In the case of westerly and north. 
eidy winds, which are moist as a rule, the ev«aporation is less tlx,an 


•E. Wolliiy, Der Einfliiss der Pflanzeiulecke mid der Bcscliattnng anf die physi- 
kalisclien Eigensclialten mid die FruclitUarkeit des Bodeiis, Berlin, 1877, p. 119; 
Eorseb. Geb. agr. Pbys., 4, p. 85. F. von Hobnel, Mitt, aus dem forst. Versueb. 
difeterr., 1879; Forseb. (leb. agr. Phys., 4, p. 435. 

Havenstein, Landw. Jalirb., 7. 

® C. Eser, Forseb. Geb. agr. Phys., 7, p. 1. 

^E. Wollny, Der Einfluss dcr Pflanzeudecke ifnd der Besebattung anf die physi- 
kaliscben Eigensebaften und die Fruebtbarkeit des Bodens; Forseb. Gob. agr. Phys., 
8, p. 147} 12, p. 386, 



in tihe case of easterly and sduthoriy winds, which are generally dry.* 
[This, of course, is not universany true.—E d.] 

During tlie rainy period the precipitation servCvS first to replace the 
water evaporated during the preceding period—that is, to reinoisten the 
soil. The saturation of the soil tak(‘s jdaco in different ways accord¬ 
ing to the conductivity and water cajiacity of the soil. Fine grained, 
soils which conduct water slowly are only moistened to a slight depth, 
and in consequence of this the water accnmulates to a greater or 
less extent on the surface in the case of level land, or flows away if the 
ground is sloping. Soils of this kind store up during a copious precip¬ 
itation of long duration more water than corresimnds to their water 
capacity, because the water percolates slowly. The greater the per¬ 
meability of the soil the easier the water sinks and the thicker the 
layer of soil which is moistened. A higli degree of permeability, there¬ 
fore, lessens the storage of water, since more or less of the rainfall 
passes down into the depths of the soil. Soils of this kind are most 
uniformly moistened when there is at each preeipitation not more water 
than the soil can retain. From this we see the importance of greater 
frequency of preeiintation for such soils. The need of frequent pre- 
ciintation decreases as the water capacity ima eases and permeability 
decreases, because the water sii[)plied to the soil is stored up to a 
greater or less extent. In extreme cases—that is, with difficultly per¬ 
meable soils—Jt less frequent but more copious siqiply of water must bo 
regarded as more advaiitageons.*^ 

In as far as the Immidity depends on the texture of the soil, the 
quantity of water stored up during the wet season corresponds almost 
exactly to the water cajiacity of the soil. When, on the other hand, 
the differences in soil moisture are caused by those iu evaporation, pre¬ 
cipitation may cause an equalization of the quantities of water stored 
up. Therefore the variation in soil moisture due to diff'ereuee in char¬ 
acter (evenness, color) of the surface, or to difference in covering, expo¬ 
sure, and inclination, may during long rainy periods or the colder 
seasons become more or less completely equalized. 

From the fact that the atmospheric precipitation serves first to 
replace the water lost by evaporation during a period of dryness, and 
that an excess sinks down or collects only when the soil is saturated, 
we must infer that the quantity of percolating water and the height of 
the ground water can not be ascertained from the porineability of the 
soil or quantity of preci[)itation alone. The general facts in this con¬ 
nection are summarized below. 

THE QUANTITIES OP PERCOLATING WATER. 

In soils destitute of plant life the quantity of percolating water varies 
with the atmospheric supply, but in a ratio which depends on the phys- 

»J. A. Henselo, Forsch. Gel), agr. Phys., 16, p. 311. 

«E. Wollny, Forsoh. Gob. agr. Phys., 14, p. 138. Compare also p.. 853. 

17034-i.iro. 10- 2 



ical stracture of the soil, character of its surface, distribution of the 
precipitation, and the season. The greater the evaporation and the 
water capacity and the less the permeability of the soil, the smaller is 
the quantity of percolating water, other things being equal. For these 
reasons percolation diminishes in proportion to the increase of fine par¬ 
ticles (clay and humus) in the soil or to the decrease of large noncaf)il- 
lary spaces, and moe versa. The downward flow of water increases 
with the thickness of the soil layer up to a certain limit (about 60 era.), 
above which an increase in tliickness is without influence on percola¬ 
tion. In the case of light-colored, loose, and even surfaces the perco¬ 
lation is greater than in dark-colored, compact, and uneven surfaces. 
The covering of a soil Avith lifeless material (dead plants, stones, coarse¬ 
grained soils) causes a considerable increase, while a covering of liv¬ 
ing plants causes a remarkable decrease in the amount of percolating 
water. The influence of the distribution of precipitation on the abso¬ 
lute quantity of water carried ofl* from beneath the surface is sliown in 
the fact that the largest quantities of perctolating water in bare soils 
occur in seasons of greatest ])recipi tation. Those districts where the soil 
freezes and becomes imi)ermeable in winter form an exception to this 
rule. In such cases drainage is generally suspended until the spring. 
With regard to the ratio of the water percolating through the soil to 
the quantity of precipitation, it is generally true that relatively the 
larger proportion of the water supj>lied is carried away by drainage 
when the season is coldest. In soils covered with living plants the 
quantities of percolating water do not follow the course of precipitation, 
but are greatly reduced by transpiration by plants. For these reasons 
the greatest percolation occurs in all cultivated regions irrespective 
of the distribution of moisture in the cold season of no growth, in Avinter 
or in spring, according to the predominance of warmth.^ 

THE HEIGHT OF THE GROUND WATER. 

Variations in the height of the ground water depend partly upon the 
physical structure of the soil, partly upon the quantity and distribution 
of precipitation. In horizontal strata the height of the ground water 
depends upon the depth of the impermeable subsoil, and approaches 
nearer to the surface of the soil in proportion to the coarseness of the 

ij. Dalton, Mom. Lit. Pliil. Soc. Maiicbester, 5, i>art II. J. Diokonson, Jour. Roy. 
Agr. Soc., 5. Manrice, Bibl. univ. Goubve, Sci. et Arts, 1. Gaspnrin, Coiirs d^Agrh 
culture, 2, p. 116. G. A^on Mollondorff, Die Regenverhaltiiisso Dcntsclilands, 1862. 
E. Risler, Arcli. des Sci. do la Bibl. univ., 1869. E. Pfaff, Sitzungsber. konig. bayer, 
"^^Akad. Wisseiiscb., 1 (1868), p. 311; 2 (1869), p. 125. J. N. Woldrich, Ztsclir. osterr, 
Gcs. fiir Metcorol., 6, p. 97. J. H. Gilbert, Proc. Inst. Civil Engineers, 45, part IH; 
105, part III. E. Ebermayer, Die physikalisclieu Eiiiwirkungeu des Waldes auf Luft 
imd Boden, Berlin, 1873, p. 215; Forseb. Ge|). agr, Pbys., 12, p. 147; 13, p. 1. E. 
Wollny, Der Einfluss dor PHanzendecke uud der Bescbattnng auf die pbysikaliscbon 
Eigenscdiaften un<l die Fruohtbarkeit des Bodens, Berlin, 1877, p. 137; Forseb. Geb. 
agr. Pbys., 10, pp. 1,321; 17, p. 180.- 


Bttil and its poorness in clayey and humus materials. In periods of 
drought the variations in the level of the surface of the ground water 
increase with the thinness of the permeable layer in which the water 
occurs, and with the ease with which the water is raised by capillarity; 
In^bare soils and in those covered with lifeless materials the ground 
water rises and falls with the quantity of precii)itati()n so long as the 
water table does not reach the surface. In soils covered with living 
plants no ground water collects during the period of growth even when 
the soil is very deep (1.2 meters or more), or at least only temporarily.^ 

THE DISTRIBUTION OP WATER IN THE SOIL. 

From what has been already said it is readily understood that tlie 
moisture, as a rule, increases with the depth. This is true of all soils as 
long as there is no preci])itation and no downward movement of water. 
In case of a soil of low permeability or one covered with strongly 
transpiring plants a thorough moistening of the upper layers occurs 
only when atmospheric moisture is supplied. Under these circum¬ 
stances more winter is contained in the upper layer temporarily than 
in the lower strata, and a dry layer may occur between the upper and 
lower moist layers if the rain is not suHicient for complete saturation— 
an occurrence observed quite frequently in soils covered with plants 
during the suminer. 

According bo Ilofmanif^ we may conveniently distinguish three soil 
layers. First there is a superficial zone of evaporation, in which the 
degree of moisture varies from complete saturation to great dryness. 
In this zone in case of a dry, hot summer the wliole of the summer and 
late autumn iirecipitation may often be absorbed without filling up the 
capillary pores down to the lower limit of the zone. In such cases an 
intermediate dry layer always exists between the upper layer, tempo¬ 
rarily moistened by iirecipitation, and the deeper water-conducting 
layer. Below this superficial zone, then, there lies the so-called transi¬ 
tion zone. Which is that part which is never dried up, but which always 
has its capillary pores filled with water. If this second zone receives 
water from above after the superficial layer has been completely satu¬ 
rated with water it does not retain it, but allows the excess to sink into 
the third zone—that of the ground water. 

^Hofmann; Arcli. Hyg., 1* J- ^^oyka, Dcr Boden. Fettenkofer and Zieiussen, 
Handbuch der Hygiene, 1887, p. 251; Die Schwankungen des Grundwasaers. A. 
Penck, Geographische Abhandluugen, 1888, 2, No. 3. £. Wollny^ Forsch. Geb. agr. 
Phye., 14, p. 332. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTRY. 

The estimation of nitrogen in feeding stuffs by the Kjeldahl 
method, Gerlach ami Suvern (Chem. ZUj,^ 18 (1894), No. 97jpp. 1902^ 
1903). —A luimber of determinations of nitrogen by the Kjeldalil 
method in cotton seed meal, rice meal, and i)eanut meal showed that 
varying the time of digestion from 2 to 12 hours caused an increase of 
scjircely 0.1 x)er cent. Tlie use of concentrated sulphuric acid contain¬ 
ing 150 gm. of x>hosphoric anhydrid to the liter secured practically 
the same results. The average of a number of blank determinations 
showed that about 0.03 per cent of nitrogen Avas obtained from the air 
ill the digestion flask after 12 hours’ digestion. The authors there¬ 
fore conclude that the use of phosphoric anhydrid is unnecessary, and 
that a digestion of from 2 to 3 hours is sufticient. The small additional 
amount of nitrogen obtained after a long digestion is doubtless from 
some compound other than albuminoids and would play a small part in 
the economic value of the feeding stufls.—j. P. s^i’REKT. 

Note on the Eyeldahl method for nitrogen, O. Kellner, O. Bott- 
CHER, andG. Diesselhorst {Chem. Ztg.., 19 {1895), No. 3^ p.35).-—An 
ansAver to’the abova^ article of Gerlach and Slivern, sliOAving that the 
total nitrogen can not be obtained from products like cotton-seed meal 
by digesting from 2 to 3 hours unless the sulphuric acid contains phos¬ 
phoric anhydrid and metallic mercury is added.—j. r. street. 

On the preparation of ammonium citrate solution, E. de Roode 
{Jour. Amer. Chem. Soc., 17 {1895)^ No. i, p, 47). —If in making the cit¬ 
rate solution it is made decidedly alkaline Avith ammonia and allowed 
to stand over night, in the morning the solution AA^ill be found to be 
strictly neutral. The addition of a small quantity of salicylic acid 
(1 gm. to 5 liters) before neutralizing will prevent the growth of fungus 
in the solution.— j. p. street. 

Some facts observed in the determination of phosphoric acid 
by the molybdic acid process, li. de Eoode {Jour. Amer. Chem.Soc.y 
17 {1895)j No. Ij pp. 43--46), —Experiments are briefly reported from 
wiich the author draws the following conclusions: 

^^ (1) Our present method [official] for determining pliosphoric acid seems to give 
results which are somewhat too high. 

(S) Ike results obtained by using a large qtfantity of substance, and obtaining 
large precipitates, are lower and somewhat more accurate than those obtained where 
smaller quantities are employed, 
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. ^*(3) Somewhat lower and inore accurate results are obtained by using a blank 
ni|kde by employing a dilute-solution of a phosphate, which is added to each deter- 
niiiiatiou. This blank, previously determined, being substracted from the final 
result. 

** (4) Accurate results, agreeing with those obtiiined by the use of the blank, are 
obtained by redissolving the magnesium pyrophosphate and reprecipitating. 

^^(5) Five minutes’ digestion at 65° C. seems to bo sufficient for the complete pre¬ 
cipitation of phosphoric acid by molybdic solution.”—R. n. loughridgk. 

The determination of phosphoric acid, H. Pemberton, Jr, 
{Jour. Amei\ Cheni. 17 (78.95), No. 3. pp. 178-181). —The author 
calls attention to several points in Uis method (E. S. E., 5, p. 444). In 
preparing the standard alkali the indicator used should be phenol- 
pbthaleinand not methyl orange, as the latter is affected by the alumina 
usually contained in potassium hydroxid. In heating the solution it 
should be brought to a full boil. It \yill then take care of itself and 
does not need any definite temperature for proper precii)itation. In 
precipitating, the aqueous molybdate should be added slowly, stirring 
frequently, thus obtaining a purer precipitate,— J. P. street. 

The determination of potash in manures, W. hh GARRiauES 
{Jour. Amcr. Chon. Soe.j 17 (1895)^ No. 1^ pp. 47-51). —Work 10 gm. of 
the sample into a paste with concentrated sulphuric acid in a platinum 
dish. Ignite, raising the heat gradually until the residue is white, or 
red if iron be present. Grind the residue in a mortar to a fine powder, 
add a little hot water, and triturate the mass for a few minutes. Wash 
into a 500 cc. flask and boil with 250 cc. of water for 30 minutes, and 
then run in a 10 per cent solution of barium chlorid, 5 cc. at a time, 
boiling after each addition, until no further precipitation is visible. 
Add sodium carbonate until a faint permanent rose color is obtained 
with phenolphtlialein. Boil for a minute, cool, and fill to the mark. 
Filter, add hydrochloric acid in slight excess to 50 cc. in a porcelain 
disli, and evaporate on a water bath with platinic chlorid. Wash the 
precipitate with alcohol (sp. gr. 0.848), dry at 100^ 0., and weigh. For 
potash salts, the ignition with sulphuric acid is omitted. 

The sulphuric acid must be added cautiously to prevent loss from 
the violent reaction, when chlorids and nitrates are present. The 
ignited mass must be pulverized very finely, to irrevent the occlusion 
of potash by the calcium sulphate. An excess of sodium carbonate 
must be avoided, as double decomposition may take place. 

While the method does not, in common with those now in use, return 
quite all the ])otash, it is claimed that it is no less accurate, and gives 
less discordant results than the Lindo Gladding, besides being more 
satisfactory to work and quicker. One filtration and evaporation only 
are entailed, but a greater quantity of platinic chlorid is required.— 
J. P. STREET. 

The addition of calcium chlorid to the solution of a fertilizer in 
the determination of potash, R. de Roods {Jour. Amor. Chem. 
17(18^5), Ao. I,p. 46’).—Experiments made by the author indicate thai 
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in the presence of ammonia and gome ammonium oxalate or carbonate 
the addition of calcium chlorid does not result in the formation of tri- 
calcium phosphate in the solution prepared as directed in the official 
methods, and hence ^‘the very object for which the calcium chlorid is 
added is defeated.” 

The determination of woody fiber in fodders, A. P. Aitken 
{Analyst^ 20 {1895)^ Feb., pp. 35-37). —The author follows the conven¬ 
tional method of digesting with IJ per cent acid and alkali, but over¬ 
comes the difficulties of frothing and change of strength by evapora¬ 
tion by abandoning boiling. “ I now use beakers, which I immerse in 
a steam bath and which I cover with watch glasses. The result is 
that the solutions are maintained at the temperature of boiling water 
and no evaporation takes place, so that the strength of tlie solution 
does not alter and the subsequent washing of the residues and their 
final removal from the beaker to a filter or Gooch crucible is easy. 
The extraction of the soluble matters is not so rapid, , . . but three 
quarters of an hour in the steam bath is equivalent to half an hour’s 
boiling.” The conditions being more uniform, successive determina¬ 
tions ‘‘ give results of great uniformity.” 

Extraction of the fat was mentioned as advisable in the case of oil 
cakes, lii the discussion following the paper Mr. Dyer regarded 
incomplete extraction of the oil, either before or after treatment with 
acid or alkali, as a frequent source of error. Mere alkaline treatment 
failed to saponify more tliau a fraction, sometimes only a moderate 
fraction, of the oil. 

Quick estimation of starch, P. L. Hibbabd {Jour. Amer, Ohem, 
8oc., 17 {1895), No. 1, pp. 61-08). —Place enough of the finely pulverized 
material to contain at least 0.5 gm. of starch in a flask with about 
50 cc. of water, and add 1 or 2 cc. of malt extract. Heat to boiling, 
shaking frequently to prevent the formation of clots of starch. (The 
addition of diastase before gelatinizing the starch helps to i)revent this, 
as it acts above the temperature at which the starch becomes pasty.) 
After boiling a minute, cool to 50 to 60^ 0., and add 2 to 3 cc. malt 
extract. Heat slowly from 10 to 15 minutes till boiling, again partially 
cool, and test with iodiii solution. If there is a blue reaction, another 
addition of malt must be made. When all the starch is changed, cool 
the mixture, make up to definite volume, and filter through fine linen or 
muslin. Place an aliquot part of the filtrate, containing 0.2 or 0.3 gm. of 
starch, in a 100 cc. flask with 5 cc. hydrochloric acid, containing 30 per 
cent of hydrochloric acid, and water to make about 60 cc. total. Boil 
fit* 30 minutes on a s^nd bath, cool, nearly neutralize with sodium 
hydroxid, and determine the dextrose by Fehling’s solution. .The 
method is said to be simple, rapid, and fairly accurate.— J. P. street. 

Method of estimating acidity of mfilk, M. Schaffer { 8 taz. 8 per. 
Agr. Jtal, 26 {1894), pp. 164-167; ahs. in Jour. Ohem. 800 .^ 67-68 {1895)^ 
Mar., p. 94), —An apparatus is used consisting of 3 bulbs, 2 holding 
about 50 cc. each connected by a narrow graduated tube, and the third 


bdow holding 2 ec. The npper bulb is stoppered. In making a teat 
2 ec. of phenolplithalein is placed in the lowest bulb, then 50 cc. of milk, 
measured on the graduated tube, and 2 to 2.5 cc. one fourth normal 
soda solution, and mixed, not shaken. Soda is added until alkaline, 
and the quantity used is read off on the graduated tube connecting the 
2 large bulbs. 

The relation between specific gravity, fat, and soiids-not-fat in 

H. D. Richmond {Analyst, 20 {1895), Mar,,pp. 57, 58).—A sim¬ 
plification of Richmond’s new formula to 

.T = ^ + |f + 0.14, 

in which T=total solids, a=lactometer reading, and F=fat. 

■ “The results will not differ (in extreme cases) more than 0.02 from 
the other formula.” The formula may be further simplified to 

O-t-5 F 

T = 0.25 G-f 1.25 F, or T = — 


and this second formula is correct within 0.2 per cent up to 6 per cent 
fat. It is still more accurate if 0.05 per cent be added for each 1 per 
cent above 3 per cent, and subtracted for each 1 per cent below 3 per 

cent.” ,, _ ^ 

The detection of saccharin in beer, F. Gaulter {Kev. Internat. 
Falsi/., 8 {1894), p. 47; ahs. in Chem. Centhl., 1895,1, No. 3,p. 175).—The 
author finds that the resin present in beer produces a fiuorescence 
when treated with resorcin and sulphuric acid, and for this reason 
holds that Biirnstein’s reaction is uncertain. To obviate this difficulty 
he evaporates to a sirui), adds a few drops of hydrochloric acid, 
extracts with 96 per cent alcohol, evaporates the alcoholic extract to a 
sirup, extracts with ether, and evaporates to dryness. The residue is 
then extracted with hot water, and the saccharin obtained from the 
water as a yellowish crystalline substance.—w. d. bigelow. 


Notes on the estimation of iron and alumina in phosphates, K. P. McElroy 
{Jour. Amer. Chem. Soc., 17 {1895), No. 4, pp. m-SeS). 

Contribution on the estimation of nitric acid, R. Beuof.r (Chem. Zfg. 19 {189o), 
No.lS PP.S05 .? 0 (;).-Avolmnct.-ic method based on the same priuciide as the Schulze- 
Tiomann. The method has heeii successfully used in the analysis of saltpeter, and 
in the determination of the a.nonnt of nitric acid in sulphuric “jid.-J r. stuebt. 

The determination of potash in kainit, R. mt Kooi.e (Jour. Amer. Chem Soc.,17' 
(1S95) No .« p. 85).—The, evaporation of “an aliquot portion ol a filtered aqueons 
solution of kainit directly with platinum chlorid” is claimed to give accurate 

oxidation of organic matter and the decomposition Of arnmomum salts 
by aqua regia in lieu of ignition, In the determination of potash in fet««zerB* 

E DB Eoodk (Jour. Amer. Chem. Soe.,17 (1895), No. «,pp,S6, « 7 ).-lhe details of the 
method have not yet been worked out. 

On the determination of cane sugar in the presence of commercial gluoMO, 
'll A. WicuEitand W. McPheuson (Jour. Amer. Chem. Soc., 17 (ISJo), No.4, pp. Sie- 
3gO\-ThU article appeared originally in the Proceedings of the Association of 
Official Agricultural Chemists for 1894 J ___ —__ 


1 Us S, Dept. Agr., Div. of Chemistry Bui. 43, pp. 126-131. 
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On tho aotimi of aoetio and hydrooMOfio acids i^n snorosa» H* A. Wnwt and 
W, McPherson (Jour, Amer, Chem. Soo,, 17 (1895), No, 4,pp. S80S87),-^Thh 
appealed originally in the Proceedings of tlie Association of Official Agi’ionltural 
Cliemists for 1894.^ 

Water determination in raw sugar, Gunning and Albeuda (Suor. Beige, tS 
(1894), p. 108 ; abs, in Chem, Ztg,, 18 (1894), No, 100, Eepert,, p, SIS), 

A new method of estimating glucose by alkaline copper solution, Allein and 
Gaud (Jour, Pharm, et, Chim,, SO (1894), pp. S05-S07; aha. in Analyst, SO (1895), Jan,, 
p. SI), • 

Concerning the influence of the presence of lead acetate on the results of 
determinations of invert sugar by the Pehling-Soxhlet method, A. Bornikager 
(Ztaohr, angew. Chem., 1895, No. 4, pp. lOS, 104). 

Preservation of starch solution, H. KrAl (Pharm. Vent. Halle, 15 (1894), p 600; 
aha, i» Analyst, SO (1895), Jan., p. 28), 

A new method of estimating milk fat, P. Fkrnandez-Krug and W. HAMUitj 
(Ztachr. angew. Chem., 1894, No. 22, pp. 68S-687; aha. in Analyst, 20 (1803), Jan,, p, 20), 

An easy method for the examination of butter mixed with foreign fats, C. 
Killing (Abs. in Chem. Zfg., IS (1894), No. 100, Eepert., p.3U; and in Milch Zig., 22 
(1894), No. 49, pp. 781, 782). —The method is based on the determination of the viscos¬ 
ity of butter, for which a special apparatus has been devised, too complex for descrip¬ 
tion here. 

The separation of solid and fatty acids, E. Twitciikll (Jour. Amer. Chem. Soc., 
17 (1895), No, 4, pp. 289-295). 

Contiibutiona to acid-butyrometry according to Gerber, P. If At smann ( Chem, 
Ztg,, 19 (1895), No. 17, pp. 248-350 ).—A comprehensive compaiison of the methods 
of Gerber, Babcock, and Thoiner for the determination of fat in milk. From a 
tabulation of the experience of a number of anffiysts with the 3 methods, the 
Gerber method appears to be preferable because of its 8imi)licity, ease of manipula¬ 
tion, and cheapness.—), p. street, 

Refractometer for the examination of butter (Pharm. Centhh, 1894, No. SS; abs. 
in Milch Ztg., 24 (1895), No. 3, pp. 40-42 ).—A new refiMc tome ter, essentially a sim- 
plihcation of the Abbe instrument, and especially adapted to inspection work,— 
J. P. STREET. 

Polarization-microscope and Zeiss’ refractometer for the examination of but¬ 
ter, C. Bbsana (Staz. Sper. Agr. Ital., 26 (1894), p. 601; abs. in Chem. Zig., 18 (1894), 
No. 96, Eepert, pp, 294, 295). 

The use and value of the butyro-reflactomeler of Abbd-Zeiss, J. Delaite 
(Abs. in Chem. Ztg., 19 (1895), No. 16, Eepert., p. 57). 

The estimation and numerical expression of color in tanning materials, J. G. 
Parker and H. R. Procior (Jour. Soc. Chem. Ind., 14 (1895), No. 2, pp. 124-127). 

’Estimation of saccharose in malt, E. Jalowetz (Abs. in Chem. Ztg., 18 (1894), 
No, 96, Eepert., p. 294). 

Wine analysis, Koesler (Forsch. u. Lehensmtl., 1 (1894), pp. 347-351; abs. in Chem, 
Centbl., 1894, II, p. 499). —The article defines grape wine (Natur- und Vollwcine uud 
Halbwein), fruit wine and artificial wine, and gives the characteristics of each, and 
permitted and prohibited additions before and after fermentation. Methods for the 
examination of wines are also given. —w. d. bigelow. 

Detection of salicylic acid in wine, E. Claassen (Pharm. Eundschau, IS (1895), 
No, 2, pp. S8,39). 

Estimation of phosphoric acid in sweet wine, E. LAszl6 (Chem. Zig,, 18 (1894), 
No, 91, p. 1771). 

Proportion of dextrose and levulose in sweet wine and honey, J. KOnig and 
W. Karsoh (Ztschr. analyt. Chem., 34 (1895), No. 1, pp. 1-18), 


1U. 8. Dept, Agr., Div. of Chemistry Bui. 43, pp. 131-135. 
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nihltli Feliliiig’a aolutfon to wtoe analyais, A. BorktrXgkb (ZUch\ 
4fnaipi Ohm., S4 {1895), No. 1, pp. 19-S5)* 
vUat© win© and fig wine, A. Maitrb {Jour. Phann. et Chim., 1894, ser. 5,M. SO, 
p, S$9; a&«. in Ohem. Cenihl., 1894,11, No. S3, p. 93S). 

Bstimatlon of mannite in wine, J. A. Muller {Bui. Soc. Chim. Paris, IS-^IS 
{1895), No. SS, pp. 107B-1080).—T\i{^ article is a continuation of that published by 
the author in the same journal, 10-11 (1893), p. 333. 

Constant level apparatus, J. C. Chorley {Analyst, 20 {1895), Jan., p. 16, fig. /).— 
This is designed for use in distillations whore it is desirable to maintain a constant 
level to the distilling flask. 

Apparatus for preserving and delivering standard solutions, J. C. Cuoiiley 
{Analyst, 20 {1895), Jan., p. tj,fig. 1). 

The use of the Molir-Westplial balance in milk analysis, C. H. Wolff {Zfschr. 
angew. Chem., 1895, No. 5, pp. 134-187, figs. 2). 

Bxamination of pectase and the pectic fermentation, G. Beiu'Ram) and A. 
MALLkVRK {Bul. Soc. Chim. Paris, 12-13 {1895), No. 2, pp. 77-82). 

The alkaloids of Coiydalis cava—Corybulbine, J. DonniK and A. Lauder 

{Jour. Chem. Soc. London, 67 {1895), Jan., pp. 25-30). 

Concerning the leucin resulting in pancreas digestion, R. Coii v {Zischr. physiol. 
Chem,, 20, No. 1 and 2, pp. 203-2u9). 

Concerning fungus cellulose, E. Winieij^tein {Bet. dent. hot. (les., 13 {1895), No. 
2, pp. 65-70). —A study is given of fnm»us cellulose prepared by various methods. 

Note on fungus cellulose, E. Wimekstein {Zischr. physiol. Chem., 20, No. 3, 
p. $42). 

Contributions to the chemistiy of cellulose. I, A, L. 8ier\ {Jonr. Chem. Soc. 
London, 67 {1895), pp. 74-90). —This lirst papei is on cellulose sulphuric acid and the 
products of its hydrolysis. 

The carbohydrates of yeast, E. Salkowski {Ber. dent. chem. Gcs., 27 {1895), No. 
19, pp. 3325-3328), 

The furfiirol-yielding constituents of plants, C. F. Cross, E. J. Bevan, and C. 
Beadle {Jour. Amer. Chem. Soc., 17 {1895), No. 4, pp. 286-289). 

The yellow coloring matters of Sophora japonica, E. Sciiunck {Jour. Chem. 
Soc. London, 67 {1895), Jan., pp. 30-32). 

Bssential oil of hops, A. C. Chapman {Jour. Chem. Soc., 67 {1895), Jan., pp. 54-6S). 
Theories of the formation of sugar, E. Duclaux {Ann. List. Pasteur, 9 {1895), 
No. 2, pp. 120-128).—k critical review. 

Variations in the sugar compounds during the germination of barley, P. 
Petit {Compt. Bend., 120 {18%), No. li, pp. 687-689). 

Transformations of fibrin by the prolonged action of dilute saline solutions, 
A. Dastue {Compt, Bend., 120 {1805), No. 11, pp. 589-592). 

A compendium of agricultural chemistry (Prdcis dechimie agricole), E. Gain 
{Paris: J. B. Baillure et fils, pp. 430, figs. 93. Bevieired in Jng. Agric. Gemhloux, Jpr., 
1895, p. 475).—The principal divisions aio plant nutrition, composition of plants, 
fertilization of the soil, and the clioiuistry of agricultural products. 


BOTANY. 

The action of the water of the soil on vegetation, E. Gain 

{Rev. g4n. Bot, 7 {1895), Nos. 73, pp. 15-’26^ 74, pp. 71--84; 75, pp. 123-138, 
figs, —the author reviews his own work and that of other investi¬ 
gators in the following lines: (1) The amount of water in arable soils, 
(2) physical and chemical action of water on the substances which 
plants assimilate from the soil, and (3) the biological eli'ects of dryness 
m hnmidity of the soil. 
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It is pointed out, among other things, that the moisture of the soil 
has a marked influence upon the activity of the microorganisms of the 
soil which aid in the nutrition of plants, especially the root tubercle 
bacteria.^ The author’s experiments lead to the conclusion that a 
medium amount of moisture in the soil (50 per cent of that required 
for comidete saturation) is as a rule more favorable to the development 
of root tubercles than higher or lower amounts. 

The results of experiments relating to the biological effects of dry¬ 
ness and Iminidity on 6 difterent kinds of soils indicate that different 
plants behave in the same manner as regards resistance to drought, 
but that the amount of moisture destructive to ijlants varies with the 
stage of growth. It is possible, therefore, to trace a curve foi' each 
species, showing its water requirements at every period of growth. 

As regards the influence of the moisture of the soil on absorjitiou and 
transpiration by i)lants, experiments indicate that (1) the saturation 
of a soil previously dry produces marked disturbances in the flow of 
sap; (2) transpiration varies with the water content of the soil, being 
greater the higher this content; and (3) when the maximum of tnrges- 
cence is passed transpiration decreases, there being in fact a maximum 
of turgescence for each moment of growth at which the functions of 
nutrition are most active. 

The effect of decapitation on plant organs, B. Eotheet {Trans, 
Assn, Naturalists^ Imp, Univ, Kazan,, 26 {1863), No, 5, p, 77, figs, 2 ),— 
The present investigations were conducted by the author to test the 
statement of Darwin that the cotyledons of Phalaris canariensis, the 
tops of which had been cut off, did not undergo any heliotropic curving, 
while those which were uninjured curved rapidly and strongly; from 
which Darwin concluded that the top of the cotyledon was sensitive to 
light and that heliotropic curving of the lower part of the cotyledon is 
caused by irritation transmitted to it from the top, and that the loss of 
heliotropism was due to removal of the sensitive part of the shoot. 

Following the methods of experiment i3ursued by Darwin the author 
conducted a series of experiments with etiolated plants of Phalaris 
canariensis, in which he proved that decapitation produces but a tem¬ 
porary disappearance of heliotropic curving. 

A second series of experiments was conducted with. Arena sativa piWd 
also P. canariensis, in which the action of the two are so nearly alike 
that they are described together. From 4 to 7 mm. of the tips were 
cut from the oats, and from the canary grass the portions removed 
varied from J to 7 mm. The experiments proved that the disai)pear- 
ance of heliotropic curving was evidently produced by the wounding 
of the shoots and is not to be attributed to the removal of the irritat¬ 
ing effect when the top is cut. Tha belief that the disappearance of 
ballotropic curving might be due to temporary arresting of growth of 
the rest of the shoots caused the author to conduct a series of experi- 
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uiieiitsiii which various zones whre marked ofif on the growing shoots, 
and the growth of uninjured and decapitated shoots compared. From 
the experiments it is shown that decapitation always causes consid¬ 
erable decrease of growth. This decrease is most marked in the zone 
nearest the cut, where in some cases there is no growth sliown, but on 
descending toward the base of the shoot the difference between the 
growth of tlie decapitated and sound plants becomes greatly reduced. 
It was also shown that the decrease in growth was the strongest at the 
beginning of the experiment and became less as the later measurements 
were made. Decapitation decreases the normal rate of growth fully 
one fourth, and this reduction in growth will be shown in the diminished 
curvature when compared with the normal rate of growth in shoots 
which causes strong curving in a few hours. 

The author conducted a series of experiments to determine why the 
decapitated plants did not undergo lieliotroihc curving. A number of 
jdants in which heliotropisin had been indneed were decapitated and 
compared with uninjured shoots, showing that it was due to decapitation 
temporarily destroying the heliotropic sensitiveness. The remaining 
part of the shoots is insensible to the irritation caused by one sided 
illumination. Decapitation in this case caused a strong dimiimtion in 
the rate of growth, and temporarily caused a total loss of sensitiveness 
toward external irritants. 

A series of experiments was conducted in which vertical incisions in 
or near the top of the cotyledon were made to ascertain whetlier this 
form of injury would have the same eff’c^ct on heliotropisin as decapita¬ 
tion. But little effect was noticed, showing, in the author’s estimation, 
that the phenomena described above are not due to the wounding of the 
shoots, but are to be attributed exclusively to the removal of the con¬ 
nection between the top and the remaining body of the cotyledon. 

Since the specific irritation produced by decapitation acts downward 
Trom the cut along the cotyledon, the author made some experiments 
to ascertain whether this irritation is transmitted to any considerable 
distance or whether its effect is circumscribed within narrow limits. 
He found that if the to{) is cut oft’ for several millimeters the action 
extends over the entire length of the shoots; but if | to 1 mm. is 
removed the action is carried to a miicli less distance, the time which 
transpires before the eff’ect of decapitation manifests itself varying from 
3 to 6 hours, and the heliotropic sensitiveness of the decapitated shoots 
was reestablished within 24 hours. The characteristic-unequal distri¬ 
bution pf tlie sensitiveness of the shoot was arrested and the upper end 
became more sensiti ve than the lower part, showing that a regeneration 
of the injured top had takem jilaco in the upper end of the decapitated 
shoot as soon as tlie physiological properties of the iionual top were 
restored, iirbving tliat these properties do not reside in any definite 
morphological iiart of an organ and are not connected with any definite 
Anatomic structure. It is farther shqwn that shoots decapitated 


872 - 




"t 

the iaduction of heliotropism become not only insensible to heliOlMjiS|(j 
irritation, but also to geotropic, and that decai)itation has the same 
effect on geotropism of shoots as it has upon heliotropism. 

Experiments were conducted which showed that the loss of geotropie 
curving is due to the loss' in rapidity of growth and also the loss of 
geotroiHc sensitiveness. Experiments by the author show that the top 
of the cotyledon possesses a very strong geotropic sensitiveness, and 
that being concentrated at or near the top of the cotyledon it must be 
admitted that the geotropic irritation is transmitted downward from 
the top along tlie cotyledon. Otherwise the geotropic and heliotropic 
curving would have been different instead of showing the same phe¬ 
nomena. 

The author’s conclusions are that decapitation of the cotyledons of 
Graminece {Avena satlva, Fhalaris canariemis, Setaria viridu) causes 
two effects independent of each other, lianiely, a strong retardation of 
growth, and the loss of geotropic and heliotropic sensitiveness. If the 
top is cut from idants wliere heliotropism and geotropism has been 
induced in the shoots the curving is due to after action and they will not 
respond to the new action of irritants. The effects of decai>itation last 
but a few hours, after which the rapidity of growth as well as suscep¬ 
tibility to irritants are gradually restored and at the end of 24 hours 
become altogether normal. Experiments on Avena saliva show that the 
previously unequal distribution of heliotropic sensitiveness is destroyed. 
In experiments witli shoots of Brassiea napus decapitation i)roduced 
effects essentially the same so far as the principles involved are con¬ 
cerned. 

Concerning copper from the standpoint of toxicology, A. 

Tschiroh {Das Kupfer vom StandpunJcte der gerichtliehen Chemie^* 
Toxilcologie und Hygiene; ahs, in Chem, Ztg,, 18 {189i) No. 102^ Eepert.^ 
p. 329), —The author, contrary to the opinions of many others, says 
that copper is not injurious to plants. The salts of copper, such^asthe 
sulphate, chlorid, nitrate, etc., are corrosive and do exert an injurious 
effect on plant life. Plants grown in soil that contained insoluble cop¬ 
per compounds are said to have taken up some of this copper without 
any injury. Water cultures of Fhaseolus multiflorus were grown in 
nutrient solutions containing 2 gm. of copper oxid to every 3 liters of 
the solution. The roots were thoroughly aerated from time to time and 
no injury was apparent to the plants. Experiments were made with 
36 culture plants under the above conditions and their growth was 
stronger and the plants appeared more vigorous than parallel cultures 
where the nutrient solution contained no copper. 

Synopsis of North American Amarantaceae, n, E. B. Uline and W. L. Brat 
(Bot. Gaz,, SO {189S)f No, S, pp. 155-161), —A revision of the species of Aonida and 
Gomphreva is given. 

A revision of the genus Cordyceps, G. MaSkSee {Ann. Bot.y 9 {1895), No. S$,pp* 
1-44, pis. S). —The author enumerates 62 species, one of which, C. relutipeSf is 
scrihed as new. Of those fully described 22 species are peculiar to the Old Wofldi 
to the New World, and 6 are oopmon to both. 
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IL pOfpmJiMat treatlaa on tlie phyaiology of planta, P. Boii^vm (TrantJaied by 
Jf. Whi$d, London and New York: Longmans^ Green 4" Co). 

Anatomy of the leaves of Arctic plants; F. BoergecSkn {Jonr. Hot. FVanoe, 9 
{1895)f No. l,pp> f-7; No. S, pp. ^1-^7 ).—In the main the conclusions are the same 
as given by G. Bonnier (E. S. R., 6, p. 616). 

A contribution to the comparative anatomy of coniferous fruits, M. Radais 
{Ann. ScL Nat. Bot., 19 {1894), No.'8-6, pp. 165-868, pis. 15). 

Aerial roots of carnations, B. D. Halsted {Garden and Forest, 8 {1895), pp. 158, 
159). —An account is given of the presence of aerial roots on carnations, llie author 
thinks their presence was probably due to surplus moisture as well as a tendency of 
some individual plants to throw out such roots. 

Concerning the opening mechanism of flowers, C. Stkinbiunck {Ber. deut. hot. 
Qes., IS {1895), No. 2, pp. 55-61, figs. 5). 

Concerning the opening and closing of flowers, F. Oltmanns {Bot. Ztg., 53 
{1895), I, No. 2, pp. 81-52). 

The spontaneous movements of leaves of the Leguminosae and Oxalideae, 

A. Rodiugue {Bui. Soc. Bot. France, 41 {1894), itp. CXXVTU-CXXXIV). 

The functions of the beards on bailey, A. Zoehl and C. Muvoscn {Sitzungsher. 
kgl. Akad. wissensch. Wien, 1892; ahs. in Ann. Agron.,21 {1895), No. 8, pp. 148, 144). 

Concerning the structure and arrangement of the laticiferous tissue with 
special reference to gutta-percha and caoutchouc bearing plants, O. Ciiimani 
{Bot. Centhl, 61 {1895), Nos. 10, 11, and 12, pp. 858-860, 885-805, and 417-420). 

Some factors influencing the health of plants under glass, B. T. Galloway 
{Anier. Florist, 10 {1893), pp. 980-982 ).—All address delivered before the New York 
Florists’ Club; April 8, 1895. 

Remarks concerning the necessary amount of light for plants, J. Wiksner 
[Ber. deut. hot. Ges., 12 {1894), Generalvvrsanimlungs numher, 1895, Feh.l2, pp. 78-89). 

The effect of diastatic ferments on reserve cellulose, J. Gross {Her. deni. hot. 
Ges., 12 {1894), Generalrersfinimliings numher, 1895, Feh. 12, pp. 00-72). 

The existence and localization of emulsin in Manihot spp., L. Giugxard 
{Bui. Soo. Bot. France, 41 {1894), pp. ClII-C VU). 

On the presence of essence of wintergreen in various plants, E. Boorquelot 
{Bui. Soc. Bot. France, 41 {1894), pp. XXXVII-XL). —In addition to 8])e(;ic8 of GauU 
thei'ia and Betula it is reiK)rt(Ml as Ibuiid in PolijgaJa sp]). ami Monolropa hi/popi/Hs. 

On the distribution of phosphorus in plants, G. Pollacci {Malplghia, 4, No. 8 
and 9, p. 19; ahs. in Bot. Centhl., 61 {1895), No. 11, pp. 899, 400). 

On the classification of mucilage found in plants, L. Mangin {Bui. Svc. Bot. 
France, 41 {1894), pp. XL-XLIX ).—The various kinds of mucilage are classilied 
according to their action toward certain chemicals, into cellulose, poctose, callous. 


mixed and intermediate. 

The reasons for the disappearance of reserve material in seeds {Flora, 79 
{1894),pp. 419-429; ahs. in Bot. Centhl. Beihefte, 5 {1895), No. 1, p. 28). 

The nutrition of green plants by glycerin, E. Asseohl {Jour. Fharm. et Chinu, 
14 {1894), ser. 5, No. 12, p. 558; Ann. Agron., 1894, Oct. 28). 

Phenological notes on abnormal inflorescence observed in the autumn of 
1893; A. Magnin {Ann. Soo. Bot. Lyons, 19 {1894). 

Concerning the symbiosis of Helianthus tuberosus and Hfannuus induced 
by grafting, H. VOchting {Siizungsher. kgl. Akad. tvissenseh. Math.phys. Classe, 1894, 
July 12; ahs. Bot. Ztg., 53 {1895), IT, No. 7,pp. 112-115). 

A room for constant temperature, W. Pfeefeu {Ber. deut. hot. Ges., 18 {1895), 
No, 2, pp. 49-54, fig. 1). —A description of an apparatus for regulating the tempera- 
tuseofaroom. 

Investigations on nuclear division, Degagny {Bui. Soo. Bot. France, 41 {1894), 
^JVd. B and 9, pp. 588-596), 
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The effect of tilie tepreesion of certain bacteria through the oonttaued 
tivation of legumes, A. Hill (Ztschr, laudw. Ver. Beasen, 189B, No. ii, pp. 8$),-^ 
The author claims that the continued cropping of legumes will fill the soil with only 
those hactetia coneerned in the assimilation of free nitrogen to the entire displace¬ 
ment of all neutral forms. 

Experimental evolution amongst plants, L. H. Bailey {Amer. Nat,y29{18%), 
pp. S18-S25 ),— An abstract of an address before the Massachusetts Horticultural 
Society, February 23, 1895. 

Flowers and insects, XIV, C. RoHEUTaoN {Boi. Gaz., W ,{1895), No. 4y pp, 
189-149 ).—A continuation of the observations of the author on the mutual adapta¬ 
tions of flowers and their insect visitors, with lists of insects observed to visit 


certain flowers. 

Guide to the study of common plants, an introduction to botany, V. M. 

Spalding {Boston : I). C. Heath # Co., pp. ^94). 


METEOROLOGY. 

The needs of meteorology, 0. Abbe {Science, 1895, Feb. 15, pp. 
131,182 ).—Considered as a source of climatological statistics and as a 
system for the prediction of the weather for a day or two in advance, 
meteorology has received enthusiastic support. About all that can be 
done by the utili/atiori of the telegraph and ^veather map and the 
application of general average rules is now being donej but we are 
still powerless in the presence of any unusual movement of the atmos¬ 
phere. Meteorologists must have a deeper insight into the mechanics 
of the atmosphere. It is not enough to know what the conditions 
have been and are, but we must know what they will be and why. A 
complete and rigorous deductive treatise on the laws governing the 
atmosphere is needed—a treatise on the application to the atmosphere 
of the dynamics and thermodynamics of gases and vapors. The prep¬ 
aration of such a work deinanfls appropriate laboratory arrange¬ 
ments. Hence the great need of meteorology at present is the estab¬ 
lishment of laboratories and the consecration of jiliysicists and mathe-. 
maticiaiis to the science. The applications of climatology to geology, 
physiography, hygiene, irrigation, and other matters have been devel¬ 
oped, but meteorology itself still remaius to be provided for. Our 
universities should recognize the science to a greater extent in their 
courses of study and provide for meteorological laboratories.—o. L. 
FASSIG. 

Rainfall and snow of the United States compiled to the end 
of 1891, M. W. Harrington ( U. S. Dept. Arjr., Weather Bureau Bui. 
C, pp. SO, fig. 1, charts 23 ).—Tables give the annual precipitation in the 
United States (1738 to 1891); auuual and seasonal averages, seasonal 
variation, and cubic miles for each State; mean daily rainfall for 18 to 
28 years at 12 selected stations expressed as a percentage of days on 
which rain fell; combined averaged of hourly occurrences of precipita¬ 
tion at Blue Hill Observatory, hear Boston, Massachusetts, Washing¬ 
ton, D. 0., and Central Park, IS^ew York, I^Tew York; details of precipi-* 
tation, and heaviest rainfalls at selected representative stations* Ool- 
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ored charts (published separately) show rainfall (January to Decetnber), 
rainfall for seasons, rainfall for the year, snowfall (in inches), monthly 
maxima of rainfall, rainy seasons, monthly minima of rainfall, details 
of rainfall, and details of occurrence of tliunderstorms. The text dis¬ 
cusses, under the head of mean amounts of rainfall, least raiuMl, 
greatest rainhill, topography and its effects on rainfall, snow, distri¬ 
bution by States, disposal of the rainfall, variation in the annual rain¬ 
fall, daily rainhill, and hourly nnnfall; under relative amounts of pre¬ 
cipitation, curves, maximum monthly rainfall, rainy seasons, mininuira 
monthly rainfall, probability of rain, and character of rainfall; under 
Special features of rainfall, heaviest rainfall, consecutive days with and 
without rain, and thunderstorms. 

*‘The statistics of rain and snow, here given, include the most im})ortant series of 
obseiwations that liave been made from the early settlement of tlie country to the 
close of the year 1891. 

The collection embraces the records originally contributed to the Smitlisonian 
Institution in manuscript, and others collected by tliat Jiistitiition from private 
individuals, those from the pnldished journals of scientifu; societies and other asso¬ 
ciations, those made under the direction of the Medical Department of the U. S. 
Army, the liake Survey, tlie Ke genis of the University of tin? State of Now York, 
the Central and Sontherii Pacitic Kailways, tlie various State Weatlicr Services and 
meteorological associations, the Signal Service, and, finally, the Weatlicr Jhireaii, 
which succeeded it.’^ 

Depth of snow on ground during February, 1895 (17. /S'. Dept, 

Ar/r., Wcatlu r Bureait^ Weekly Snow Charts for Feb.^ —The charts 

for February show a very unusual exteiitof snow-covered ground during 
the greater part of the month. February 11 the entire country, with 
the exception of the southern portions of the Gulf States and the 
Pacific Coast, had a depth varying fimn 1 in. in the South to 15 in. in 
the Northwest and Nortlieast, and 35 in. in ii]>por Micliigan. By Feb¬ 
ruary 28 it had practically di>sappeared from all portions of the United 
States excepting tlie lake regions and tlie extr<mie Northeast. 

The chart for Feb. 11 contains an interesting note relating to the 
cold period of Feb. 1 to 11. 

“At a majority of stations over the central and southern i>ortioii8 of the coun¬ 
try the minimum records for the first decade of February have been lowered. At 
Galveston and Now Orleans, where the records cover nearly a (juarter of a century, 
the minimum temperature of February 8 reached and ItF, respectively, that at 
Galveston being below any previous record of the first decade of Februaiy, 
the record at New Orleans being lowered by 9'-’.^^—o. L. fassig. 

Monthly Weather Review {IL S. Dept. Ayr., Weather Bureau^ 
Monthly Weather Revietv, 22 {18i)i), Nos. pp. 3ol-18o, charts 19), — 
These uuipbers include the usinil notes and summaries. Eegiiining 
with the September number a new section on ‘‘Meteorology and mag¬ 
netism ” is introduced. 

^‘In response to the request of the chief of the Weather Bureau, the directors of 
the observatories at Toronto, Washington, and San Antonio have courteously iiiider- 
taken to forward to the Bureau, as promptly as possible, certain data from their 
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magnetdgrams^ namely, the mean ordinates for the day from 24 honrly readin^gs 
the horizontal force, the declination, and the vertical force, nncorrected for instm- 
mental errors and changes of temperature. On days exhibiting very disturbed mag* 
netic conditions the hours and the values of the maximum and minimum ordinates 
are given. 

“The object in collecting these data is to institute a comparison between the crude 
magnetic readings, particularly of the bifilnr, and the temperature changes at mete¬ 
orological stations in the Northwest. Ultimately such comparisons will show how 
thr unreduced magnetic observations may be available for determining the direc¬ 
tion and the intensity of the temperature variations and other weather conditions 
before these become fully developed, as given by the isotherms and isobars of the 
daily weather maps. It has already been shown that weather and magnetism con¬ 
form on the average to a normal type, hut the problem of the synchronous changes 

from day to day is still under advisement as a practical feature in forecasting,'^ 

• 

Wreck and casualty chart of the Great Lakes, 1894 (17. 8. 

JDept. Agr.^ Weather BiireaUj 1 chart with text, 25 by 36 in,, Feb,, 1895 ).— 
This (diart gives in detail the number of casualties occuiTfng on Lakes 
Superior, Michigan, Huron, Erie, and Ontario, and the connecting 
rivers during the season of 1894, and includes besides the record of 
total loss of 44 vessels and cargoes, involving a loss of $643,243, the 
partial loss of 68 vessels and cargoes to the amount of $349,544, and 
the sacrifice of 68 lives.—o. l. fassig. 

Meteorology in France during 1892, E. Mascart [Ann. Bureau 
Central Mtleorol. France., 1892, 3 voU. Baris: 1894). —TJic following 
memoirs occur ainiiu|lly in volume I of this series: Summarj^ of thuii- 
derstovms in France; magnetic observations made at the observatory 
ol rare Saiut-Maiir; magnetic observations madeattbe observatory of 
Perpignan; mag\K'tic determinations made in France; study of t\ic 
progress of the phenomena of Yegetation and the migration of birds; 
meteorological observations madeuit the Central Meteorological Bureau 
and upon the Eitfel Tower. Besides the above annual reports the 
volume eon tains: First series of meteorological observations made on 
Mont Blanc in 1887, by J. Yallot; remarks upon tlie observations made 
on the summit of Mont Blanc in 1887, by A. Angot; summary of studies 
of the iirogressof phenomena of vegetation and the migration of birds 
in Franco during the 10 years 1881-’9(), by A. Angot; squalls and 
thunderstorms, by E. Durant-Gr^ville. 

Volume II contains the observations made during the year at 120 
stations in France, 36 stations in Algeria, and at 23 colonial stations. 
Volume III contains a detailed statement of rainfall at 409 stations in 
France.—o. l. fassig. 

Ilainfall of the Hawaiian Islands, J. Hann {Meteorol. Ztsclir., Wien 
(1895)., pp, 1-14). —The islands lie in the heart of the northeast trades. 
According tD McKibben, the trades prevail during 258 days at Hono¬ 
lulu. This insures a constant temperature, but great variation in 
rainfall in the mountainous regions.^ 

The greatest precipitation occurs on the windward side of the south¬ 
easterly and largest of the islands, Hawaii, which has a maximum fidl 


of a'toat €00 cm. (240 in.). The minimam fall occurs on the southern 
pliuns of Oahu and along the southwest coast of Maui, reaching scarcely 


40 cm. (16 in.). 

Rainfall at Honolulu, 


Month. 


January .. 
ITebrnaiy . 
March — 

April. 

May. 

June. 

July. 


lS73-’92. 

1881-.’90. 

Month. 

1873-’92. 

1881-’90. 

Cm. 

101.6 

Cm. 

73.2 

August. 

Cm. 

58.0 

Cm, 

64.3 

116.3 

127.3 

September. 

46.9, 

49.9 

96.0 

180.0 

October. 

57.9 

66.1 

79.2 

85.4 

November. 

131.3 

133.7 

80.2 

86.9 

December. 

124.8 

120.1 

46.1 

63.3 

44.2 

66.1 

Whole year. 

1, 001.9 

1,016.,2 


—O. L. FASSia. 


Rainfall in Tacubaya, Mexico, M. Moreno y Auda {Bol. Obs. 
Astr. Nat. de Tacubaya, vol.l, No.30,pp. 324-329, pi. 1 ).—TheMFowing 
is a summary of results during 10 years (1884-’93); 


Rainfall during 10 years in Tacubaya, Mexico, 


Tear. 

Baiiifall. 

No. of rainy days. 


Jan. to 
June. 

July to 
Dec. 

Jan. to 

J line. 

July to 
Dec. 

Total 

rainfall. 

1884. 

Mm. 

143.3 

Mm. 

349.2 

21 

71 

Mm, 

492.5 

1886. 

143.6 

535.4 


69 

679.0 


' 109.9 

413.0 

* 25 

53 

582.9 

1887.:. 

355.2 

491.3 

43 

74 

846.5 

1888. 

199. 6 

432.7 

29 1 

83 

632.2 

1889. 

236.7 

476. 5 

39 

64 

713.2 

1890.' 

297.2 

495.3 

35 ! 

82 

792. 5 

1891... 

287.3 

495. 7 

41 

69 j 

783. 0 

1892. 

160.6 

325.2 

39 

62 

485.8 

1893. 

287.3 

439.7 

48 

75 

727.0 


• 228.1 

455.4 

85.5 

69.2 

683.5 


The monthly normals calculated from the 10 years’ observations are 


as follows: 


Monthly normal values, 1884-95, 


Month. 

Milli- 

motora. 

Mouth. 

Milli¬ 

meters. 


2.3 

5.3 
14.9 
21.2 
48.5 

136.0 


107.6 

140.1 

128.4 

62.5 

12.4 

1 4.6 


August. 

Mai'cb ... 

September.... 

April.. 

October. 

Mjiy. 

November. 

June - -T_rT--r^ rr-T ... 

December.... 

Total . 

TotjJ.t. 

228.1 

456.4 




■—O. L. FASSIG. 

Meteorological observations at Upsala, Sweden, 1894, H. H. 

Heldbbeanusson {Bui. mensuel Obaerv. MaSorol. Univ. Upsala, 26 {1894), 
gp. 74 ).—The records for pressure, temperature, humidity, direction, 
and velocity of wind are given in hourly values. 
i7034-Ifo. 10-3 










































878 


BacFp^Ei^t 

The mean temperature for the year was SP 0*} mean roaximnm, 
10 . 2^5 mean minimum, k60; humidity, 81; cloudiness, 6.1; and rainfall, 

486.5 mm.—o. L. IPASSIG. 

Meteorological observations at Porto Rico, 1894 {Resumen 
observ. meteorol, verif. Jefatura de Ohras IPiiblleas Isla Puerto EicOj 
1894).—The summary for the year is as follows: Maximum temperature 
at the surface of the ground, 36^ G.; maximum temperature in the 
shade, 33.2^5 mean temperature in the shade, 23.10; minimum temper¬ 
ature, 140* total rainfall, 1,227.7 mm.; maximum rainfall in one day, 
53 ram.; total evaporation, 2,357.7 mm.; maximum evai)oration in one 
day, 15 mm.; order of frequency of the wind, E., SE., NE)., S., NW., 
K., W., SW. The mean shade temperature for 15 years was 23.9® 0.; 
mean rainfall for 20 years, 921.8 mm.; mean evaporation for 20 years, 

2.501.5 mm.; order of frequency of winds during 20 years, E., NE., SE., 
K., S.,'KW., SW., W.—o. L. I'ASSIG. 


On hail, R. Russkll {London: ISOS^pp. 224^ pis. 2). —Tliis is a valuable compilation 
of statistics relating to hailstorms and hailstones. The contents of the book are 
well indicated by the chapter headings: (1) Doscriptums of hailstorms and hail¬ 
stones; (2) observations of temperature, clouds, and winds at great altitudes (bal¬ 
loon ascents); (3) electricity and hail; (4) theories of hail; (5) certain proi^erties of 
vapor, water, ice, and conditions of the air which may be connected Avith the for¬ 
mation of hail; (6) summary of characteristics of hailstorms and hailstones; (7) the 
developmciit of a hailstorm; (8) conclusions. 

Appendixes: (A) General weather conditions in certain hailstorms, (B) cold pro¬ 
duced by radiation from the upper strata of clouds and fog, (C) dust jwticles and 
the form of ice crystals, (D) types of hailstorms, (E) notes on recent thunderstorms 
and hailstorms, (F) storms of hail and rain x>i'oduced by mixture of winds.—o. L. 
FASSIG. ^ 

Recent foreign studies of thunderstorms, R. Df.C. Waiu) {Amer, Met. Jour., 11 
{1895), No. 12i pp. 425-441). —A revicAv of investigations in this fine in Switzerland. 

The influence of the snow covering on soil and climate, M. Winter (Landiv, 
Wochenll. Sckles. Holst., 45 {1895), No. 7, pp. 108, 109). 

Daily weather maps. —The countries which issued weather maps during 1894, 
the area covered by each (in j)areuthesi8), and the years of jiublication are; Austria 
(Europe), eighteenth year of iiublicatiou; Algeria (Europe and northern Africa), 
nineteenth year of publication; Belgium (southern, western, and northern Europe), 
eighteenth year of iiublication; France (Euroi)o), thirty-eighth year of publication; 
Germany—Hamburg (Europe), nineteenth year of imblication; Germany—Bavaria 
(Europe), fourteenth year of publication; Germany—Saxony (Europe), seventeenth 
year of publication; Great Britain (British Isles and western Europe), twenty- 
seventh year of publication; India (India and Burma), sixteenth year of publica¬ 
tion ; Italy (southern Europe), sixteenth year of publication; Japan (Jaxian), twelfth 
year of publication; Russia (Europe), tAventy-third year of publication; Sx)aiu 
(Sixain, France, and northern Italy), second year of luiblication; United States 
(United States and southern Canada), twenty-fourth year of jiublication; Switzer¬ 
land (Europe), fourteenth year of publication. 

Most of these majis have been received in the library of the Weather Bureau of 
this Department.—o. l. fassig. 

Weather record at Newport (Arkansas) Substation for the season of 1894, 

G. B. liiBY {Arkansas Sta. Bui. Sl,p. 32),-r-k. daily record of maximum and minimum 
temperatures and rainfall for 7 months (April to October). 



M#fcimro2ogloal Bummades ibr Ibr Beoember, 1094, H. B« 

Battle, c!'^4 von Herrmann, and E. Nunn {Korth <3^rolina Skk^ Weather Service 
*Bul, 6S»pp. 187-WOf mape S ).—The usual summaries of observ^ations of tlie State 
AVeather Service cooperating witli the Weather Bureau of this Department. 

Notes on climate of Wyoming, B. C. Buffum {Wyominy Sta. Bpt 1894^ pp^ 
$&-46 ),—A reprint from Bulletin 17 of the station (E. S. R., 6, p. 18). 

Observations of the New England Weather Service, 1893 (Annals of Mar- 
mrd Coll, Observatory, vol. 41^ No. S,pp. SS-Gl, pi, 1 ).—The usual annual summary of 
observations from about 200 stations, with general characteristics of the weather, 
and enumeration of the principal cyclonic disturbances during the year,' The fol¬ 
lowing departures from annual normal values during the period 1885-93 are.given: 


Departures from annual normals, 1885- 98, 



1885. 

1886. 

1887. 

1888. 

1889. 

1800. 

1891. 

1892. 

1893. 

From the temperature nor¬ 
mal (degrees).. 

-i.a 

-0.40 

-0.50 

- 1?80 ' 

+1.70 

+0.10 

+ 1.4 

^ 0.20 

-1.40 

From the precipitation 
normal (in.). 

-1.2 

+ 0. 93 

1 2.69 

+ 11.76 

+4.25 

M 4.59 

+0.2 

-0.48 

-0.29 


—O. L. FA88IG. 


Weather and crops, C. E. IjInney (Illinois State Weather Service (1895), No, 1, 
pp, 8), —The central office of the Illinois State Weather Service was recently trans¬ 
ferred from Springfield to Chicago, with W. L. Moore in charge. ‘^Weather and 
Cropsis the title of the official monthly publication of this service. It is a very 
creditable addition to the numerous State Weather Service monthly reviews.— 
O. L. FA88IG. 

Weather Service in Pennsylvania.— In a communieation to the senate and 
house of representatives of the State of Pennsylvania from the Franklin Institute 
(6 octavo pages) the value of a State Weather Service is set forth and an apx>ropria- 
tion of $6,000 for maintaining such a service is urged. —o. l. fassig. 

Temperature and rainfall charts for the Dominion of Canada, January, 1895.— 
The Central Meteorological Office at Toronto has begun the issue of monthly charts, 
of which this seems to be the first, showing the mean temperature and the difference 
from the mean average temperature, the total rainfall and snowfall, and the depth 
of the snow on the ground on the last day of the month. The size of the map is 
about 24 by 11 in. The region covered is a narrow belt of about 4 degrees, extending 
from the Atlantic to the Pacific. —o. l. fas.sig. 

Central American rainfall, M. W. Harrington (Phil. Soc, Washington, Bui, 13 
(1895), pp. SO, pis. 4). —This paper deals with the nature and extent of observations 
recorded; geographic conditions; annual rainfall; distribution during the year; 
distribution through the day at San ,Jo8<S, Costa Rica; and variation of rainfall. 

Snow charts of Austria, winter of 1894-95 (K. K. Osterr. Central Bureau 
hydrog. Dienst, IFiew).—Charts showing .depth of snow on the ground on Saturday 
of each week in the drainage area of the Danube, with tabular review.— o. L. fassig. 

Meteorological observations in Wurtemberg in 1893 (Deift. Met. Jahrbuch, 
1898, pp. 69, pis. 8). —This volume contains the records from 100 stations for observ- 
ing meteorological and phenological phenomena. The establishment of a station 
of the first order at Hohenheim is described by Prof. Dr. Mack, w’ho also discusses 
the daily periods of rainfall from observations covering a period of 10 years at this 
station.— 6. l. fassig. 

Indian meteorological memoirs (Volume V, parts IV, V, and VI. Calcutta: 
1894). —Volume V treats of the diurnal variation of atmospheric conditions in India, 
being a discussion of the hourly observations recorded at 25 stations since 1873. 
m Part IV discusses the hourly ohserv^ations at Allahabad; part V, the ohaervatioaeat 
Lucknow; part VI, the observations at Agra.—o. L. fassig. 
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Znatamctioiui to observers of the India Heteoroiofioal de|>artiiie^ 
(Calcutta: 1S94, pp» lOS, pU, 5).—This pamphlet of instructionsIntended to 
supersede the well-known and excellent Indian Meteorologist’s Vade Mecitm^ 
published in 1877, hut is much reduced in size and scope* It is confined to adeserip* 
tiou of the various instruments in use at the meteorological observatories in India^ 
as all reductions of observations are made at the Meteorological Office, Calcutta*— 
O. L. FA8SIG. 

Meteorological observations in Italy, 1890 (^nn. Uff, Cent. Meteorol. Geod. Ital., 
IS (1890), II. Boma: 1895, pp. S8S ).—Part II of the Annali contains the decade, 
monthly, and annual means for all stations in Italy under the direction of the national 
central office. In addition to the ordinary observations the amounts of evaporation 
are given for 63 stations for each decade. — o. l. fassig. ^ 

Meteorological observations in Mexico, 1894 (Obs. Met. Magn4t, Central., 1894, 
Dec. Mexico: pp. 9). —Summaries for December, with annual means. 

Russian Monthly Weather Review, Jan.-Dee., 1894 (St. Petersburg: 1894).—’ 
The reviews contain the ordinary meteorological observations for about 75 stations 
in the Russian Empire. Each number comprises 10 large quarto pages of tabular 
matter, and text (in the Russian language), together with a chart showing the mean 
monthly pressure and temperature and total rainfall.—o. L. fabbig. 

Meteorological observations in Sweden during 1890 (Jead. Boy. Sci. Sweden, 
SS (1890). Stockholm: 1894, pp. 155). —The volume is divided into 3 sections. The 
first contains observations tn extenso at 18 stations, the second the monthly and 
annual means of all meteorological elements for 37 stations and of temperature for 
93 stations, and the third pentad means for the 37 stations of part 2.—0. L. fassig. 


WATEE—SOILS. 


Further investigatiouB on the soils of Maryland, M. Whitney 
and S. Key (Maryland 8ta. Bui. 153-174). — A brief discussion 

of ‘‘some of the undeTlying principles of the relation of soils to crops” 
more fully treated in the Annual Bei)ort of the station for 1891 (E. S. 
E., 4, p. 17) and Bulletin 21 of the station (E. 8. R., 5, p. 162), with a 
report on physical examinations of typical truck and wheat soils of the 
Eastern Shore of Maryland; limestone soils of the Cumberland and 
Frederick Valleys; mountain peach soils (Cambrian sandstone); gneiss 
soils (corn and wheat) from Bel Air, Darlington, Churchville, and 
Glenville; and wheat and corn soils of southern Maryland. 

Soil temperature observations in Cordova, Argentine Republic 
(An, OJic. Meteorol. Argentina., vol. IX. Buenos Ayres: 1801). —Observa¬ 
tions of temperature in the soil at the surface and at depths of 0.1,0.25, 
0,5,1,2, 2.7, and 3.75 meters are reported. A summary of results for 
the year is given in the following table: 


Soil temperatures (degrees C ), 



At 

surface 

01 

meter 

0.25 

meter 

05 

meter 

1 2 

meters 

27 

meters 

8.75 

meters. 

JtfuxIiDiini... 

29.4 

2.9 

25 6 
. 6.8 

24.2 

6.8 

22 8 
10.0 

2]. 6 
13 8 

22.0 
14 9 

20.2 

17.8 

’IfffwUptTini ..... 



•O. L. FASSia 
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doll tBmperatureB ia Sombap, India, 1893 (Maff. and Met. Obeerv.^ 
{tetemnwnt Observatory, Bombay, 15 {1894), No. 15, pp. 12 ).—Soil tem¬ 
peratures are reported for depths of 1,9,20, 60, and 132 in. below the 
surface, the 2 former 6 times daily, the 3 latter once a day at 2 p. m. 
The maximum and miniinum readings were as follows: 


Soil temperatures {degrees F.), 



1 inch. 

9 inches. 

20 inches. 

60 ihches. 

132 inches. 

Maximnm. 

Minimum ........... 

«5.6 (Mav).... 
74.8 (Feb.).... 

8L9 (May)...J 
75.0 (Fob.)....j 

85.8 (Juno)_ 

78.0 (Feb.).... 

85.6 (June)- 

80.1) (Feb.).... 

84.0 (July). 

81.2 (March). 



—O, L. FASSia. 


Analyses of drinking water, J. L. Hills nijd B. 0. White ( Vei'uxont Sta. Bpt, 1893, 
—Analyses with reference to sanitary condition ot 25 samples of spring 
water, 17 of well water, 7 of pond and aqueduct water, and 10 of Lake Champlain 
water are tabulated. 

Soil temperatures, B. C. Buffum {Wyoming Sta. Bpt. 1894, p. 42). —A reprint 
ftom Bulletin 17 of the station (E. S. R., 6, p. 23). 

Investigations on the radiation of heat by the soil, J. Ahr {Forsch. Geb. agi\ 

Fhys., 17 {1894), No. 5, p. 297). 

Exhaustion of soil by trees {Garden and Forest, 8 {1895), pp. 142, 142). —Quotes a 
letter from B. E. Eernow on the subject. 

The reclamation of arid lands, A. A. Johnson {Wyoming Sta. Bpt. 1894, pp. 
47-65). —A reprint from Bulletin 18 of the station (E. 8. K., 6, p, 345). 


FERTILIZEES. 

The world's consumption of fertilizers—nitrate of soda, Ma- 

ZI^JRES {L^EngraiSy 10 {189 5) y Nos. 13y pp. 299, 300; 1^^ PP* 324, 325 ).— 
The amount and value of nitrate of soda consumed in dilierent coun¬ 
tries is stated to be as shown in the following table: 


Consumption of nitrate of soda in diff&rent countries. 



Amount consumed. 

Value in 
1894.1 

1890. 

1891. 

1892. 

1893. 

1894. 

Germany. 

France. 

Eunlnnd. 

Belgium. 

Holland. 

Italy and Spain. 

America. 

Tons. 

3l(i, 300 
197, 900 
119,000 
91,600 
47, 200 
13,800 
103,000 

Tons. 

368.400 

183.400 

124.400 
94,600 
48,500 

9,300 

100,000 

Tons. 

306.800 
175,400 

118.800 
95,100 
47,400 

8,500 
100,000 

Tons. 

349,000 
175,700 
101,800 
100,000 
63.700 
9,000 
104,000 

Tons. 

397,200 
187,100 
117,000 
123.700 
66,700 
- 6,200 
100,000 

$15,848,280 
7,465,290 
4,068,300 
4.835,630 
2,262,330 
207,480 
8,990,000 


1 The value p§r ton is taken as 210 francs, or $39.00. The French ton Contains 2,204.6 lbs. 

■sr 

The influence of the mineralogical composition of rocks on 
wegetation, F. X. Gillot (Bui. Soc. Bot. France, 41 (1894), pp. XVl- 
XXXVI ).—Investigations are reported which led to the following con¬ 
clusions: The appearance of certain species of plants usually asso¬ 
ciated in soil apparently different &om that of its ordinary habitat 
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(lieteroptic colonies) depends not only on the presence of sufficient 
chemical elements in the soil, but also on the conibinations and propor¬ 
tion of these eleinents in the soil and in the minerals from which they 
are derived, and on the power which the plants possess of utilizing 
these fertilizing elements. 

Recent investigations on the nitric ferment, Vogel (Jahrh, deut. Landw. Ges., 9 
{1S94), pp, fJ8-S0). —A lirief review of the work of Winogradsky, Stiitzer, Rubiier, 
A. Muller, and Tacke. 

Bones, their manufacture in fertilizers and value in agriculture, Brauer 
{Juhrb. dmt. Landw. Ges,, 9 (1894), pp. 3()S4). —A popular article. 

The utilization of the nitrogen in green manures and in stable manure, J. 

KCiin {Landhotc, 16 {1895), No. 18, pp. 155-157; No. 19, pp. 166-169).—SeQ E. S. R., 6, 
p. 896. 

Gulick’s mineral fertilizer, P. Collier {Cult, and Country Gent., 1895, Apr. 4, p. 

264). 

Genuineness of basic slag, F. Sestini {Staz. Sper. Ayr. Ital., 26 {1894), pp. 57-62; 
abs. in Jour, Chem. Soo. London, 68 {1805), Mar., p. 86). 

The phosphate deposits of North America, Woultmann {Jahrh. deut. Landw. 
Ges., 9 {1894), pp. 101-119). —A brief discussion of character and extent of dex)08it8, 
composition, market price, and exports of Canada, South Carolina, and Florida 
phosphates, with remarks on their importance to German agriculture. 

Fertilizer experiments of the German Agricultural Society, C. NOrmeu 
{Landw. Wochenhl. Schles. Holst., 45 {1895), No. 8, pp. 127, 128). 

Tables for calculating fertilizer analyses, H. B. MoDonnkll et al {Maryland 
Sta. Bui. 29, Appendix, pp. 16). —Tables show (1) side by side the per cent of phos¬ 
phoric acid and tri-calcium phosphate corresponding to the weight of magnesium 
pyrophosphate calculated for 0.4 gm. substtince; (2) phosphoric acid corresxionding 
to weight of magnesium pyrophosphate calculated for 0.4 and 0.5 gm. substance and 
for each tenth of a milligram; (3) potash, K^O, corresponding to weight of KPtCle 
calculated for each milligram aud for 1 gm. substance; (4) per cent of nitrogen cor¬ 
responding to each tenth cubic centimeter of one tenth normal solution; (5) per 
cent of ammonia, NH3, corresponding to each tenth cubic centimeter of one tenth 
normal solution; and (6) the value per ton of fertilizers from ijercentage for prices 
of 6, 3, and 2 cts. per pound. 

Fertilizer analyses of the North Carolina Fertilizer Control, IT. B. Battle 
{North Carolina Sta. Special Buis. 22, pp. 10; 23, pp. 12). —Tfibulated analyses of 
samides of fertilizers accompanied by the usual explanatory notes. 

Fertilizer inspection in Rhode Island, H. J. Wheeler and B. L. Hartwell 
{Rhode Island Sta. Bui. S0,pp. 69-65). —Tabulated analyses and valuations of 27 sam¬ 
ples of fertilizers; a table giving statistics of fertilizer inspection during 1894 and 
agreement of actual and guaranteed composition; and notes on valuation. 

Report of analyses of fertilizers and feeding stuffs made under the act of 
3.893 {Jour. {^Britisli] Board. Ayr., 1 {1895), No. 3, pp. 276, 277). —Four hundred ancl 
forty-four samples wore analyzed during 1894, 317 being of fertilizers and 127 of 
feeding stuffs. 

.Analyses of fertilizing materials, J. L. Hills and B. O. White {Vermont Sta. 
Mpt. 1893, pp. 21, ^;^).—Analyses of 19 samples of wood ashes, 3 of muck, 1 of tankage, 
and 2 of a mixed fertilizer are tabulated. 

Analyses of feitilizers licensed for sale in the State of Vermont in the year 
X893, L. Hills { Vermont Sta. Rpt. 1893, p^. 17-19)* — An abstract of Bulletin 36 of 
the station (E. S. R., 6, p. 164). 


HELD CEOPS. 

Alfalfa, how and where to grow it, O.W. Irish {pp. 11).— 
This jiamplilet gives directions for tiie choice and preparation of 
the soil, for sowing the seed, and for the nianagement of the croj) in 
semiarid regions, both with and without irrigation. The author states 
that the seed furnishes a valuable dyestuff and that for this use large 
quantities of seed are exported from this country to France. Several 
examples illustrating the depth to which alfalfa roots penetrate, and 
several instances of a successful catch of alfalfa secured without irri¬ 
gation on light, sage brush land, by simply harrowing the surface 
without plowing, are given. On mountain slox)es in Xevada it is 
claimed that the plant withstands extremely low temperatures. 
Young frosted shoots may induce bloating in animals, as will overfeed¬ 
ing with green alfalfa. 

Fertilizer experiments with buckwheat, J. 0. Chavman {Southern 
Planter^ 56 (1895)^ Ho. 3^ pp. 112^ 113 ).—This experiment was conducted 
on,a well-worn clay loam soil near Fredericksburg, Virginia. The seed 
was sown July 25 at the rate of 15 qts. per acre. On account of drought 
the stand was very thin and the yield was very small. Neither gypsum, 
air-slacked lime, nor muriate of potash alone increased the yield over 
that of the unfertilized plats. Indeed, muriate of potash when applied 
at the rate of 100 lbs. per acre either alone or in combination appeared 
to reduce the yield. Nitrate of soda and superphosphate applied alone 
and in combination increased the yield. A complete fertilizer consist¬ 
ing of 120 lbs. of nitrate of soda, 340 lbs. of superphosi)hate, and 50 
lbs. of muriate of potash gave the largest yield. 

Analysis of burnet (Poterium sanguisorba), J. Henduick {Ept. 
JExpts. Mamirimf, 1893, Glasgoiv and West Scotland Tech. Col. Glasgow: 
1894, pp. 28, 29). —The dry matter of burnet, cut just as the plant was 
coming into bloom, had the following composition: 

Per cent. 


Nitrogenous matter.*.25.50 

Fat. 14 

Nitrogen-free extract. 53.18 

Fiber. 10.28 

Ash. 6.90 


100.00 

The percentage of total nitrogen in the dry matter was 4.08, and of 
albuminoid nitrogen 2.78. 

Serradella was also analyzed, and the dry matter afforded 3.54 per 
cent of tot^il nitrogen and 2.01 per cent of albuminoid nitrogen. 

Expsriinezits with corn, R. J. ItEDMNGt {Georgia Sta. Pul. 27, pp» 
187 -^ 195 ). 

Synopsis. —^Tests of fertilizers, of cotton-seed meal and cotton hulls applied together 
vs. cotton seed, variety tests, and an experiment in pulling fodder. All of the 
fertilizer mixtures caused a financial loss. Cotton-seed meal and hulls proved, 
slightly superior to cotton seed,. Fodder x>nlliug yielded a slight net pro#t| 
although it reduced the yield by 2.77 bu. of corn per acre. 
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These experimeTits are inH^piitiiination of those reported in Bulletin 
23 of the station (E. S. 11., 6, p. 223). The weather conditions for the 
sejason are noted, the rainfoll being tabulated. 

Fertilizer experiments (pp. 188-100).—The basal mixture consisted of 
312 lbs. of acid phosphate, 18 lbs. of muriate of potash, and 130 lbs. of 
nitrate of soda per acre, and cost $6. Every increase in one or more 
of the ingredients caused a financial loss, as did the basal mixture 
itself. The conclusions agree with those of previous years that it is 
not expedient to rely on commercial fertilizers for corn, but that this 
crop should follow a well-fertilized cotton crop. Nitrogen was the most 
efi’ective of the 3 fertilizer constituents used. 

Cottonseed meal and hulls vs, cotton seed (pp. 194,195).—Seven hun¬ 
dred and sixty-four pounds per acre of crushed cotton seed yielded 0.86 
bu. of corn less than did the meal and the hulls obtained from the 
above amount of cotton seed, the quantities of minerals applied being 
the same with each. 

Varieties (pp. 192,193).—Of 13 varieties tested the largest yield (13.19 
bu. x)er acre) was made by Shaw Improved. 

Pulling fodder (pp. 190-192).—Pulling fodder (stripping the blades) 
reduced the yield of corn 2.77 bu. per acre. The yield of blades was 
587 lbs. per acre on fertile land. With corn at 65 cts. per bushel and 
fodder at 75 cts, per 100 lbs., xmlling fodder resulted in a net gain of 
92 cts. per acre. 

Varieties of corn, J. L. Hills (Vermont Sta. Rpt, 1893^ pp, 
111-114), —Tabulated data give the characteristics and composition of 
13 varieties of corn. The largest yield of dry matter was made by Vir¬ 
ginia Horse Tooth, Learning, and Egyptian Sweet. The dry matter of 
the Egyptian Sweet corn had a larger nutritive value, i)ouud for pound, 
than that produced from any other variety. 

Field experiments with cotton, 11. J. Bedding (Georgia Sta, Bui, 
27 rpp. 196-210). 

Synopsis. —These consisted of (1) variety tests, in which Jones Improved gave the 
largest value of lint and seedj (2) distance experiments, in which the results 
favored a distance of 1 by 4 ft.; (3) fartilizer experiments; (4) an experiment in 
plowing under green pea vines, mature pea vines from which the peas had been 
picked, and pea vine stubble, resulting in favor of making hay of the vines and 
plowing under the stubblej and (o) a test of Florida phosphate vs, superphos¬ 
phate, resulting in favor of the latter. 

These experiments are in continuation of those reported in Bulletin 
23 of the station (E. 8. E., 6, p, 527). 

Test of varieties (pp. 196-200).—^Fifteen varieties were tested. The • 
yield at each picking, number of bolls to a pound of seed cotton, num¬ 
ber of seeds in 1 lb., yield of lint and seed, per cent of lint, and total 
value of lint and seed are tabulated. The largest yield of lint (628 lbs. 
per "acre) and also of seed was made by Jones Improved; this variety 
stood second in size of boll and fourth in earliness. 
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siiiftll seeded varieties are better suited to thin or moderately 
fertilised soils, since they make smaller drafts on the soil; while the 
larger boiled, larger seeded varieties are perhaps better adapted for 
high culture, for strong or liberally manured soils.’^ 

Bist^ance experiments (pp. 200-202).—In rows 4 ft. apart single stalks 
were left at distances of 1,2,3, and 4 ft. Both on the plats liberally fer¬ 
tilized and on the unfertilized plats the largest yield was made at dis- 
te»nces*of 1 by 4 feet. The following table gives the yields of shed cot¬ 
ton at each of these distances for each of the years during which the 
experiment has been in progress: 


Yield of seed cotton at different distances^ 



4 by 1 ft. 

4 by 2 ft. 

4 by 3 ft. 

1 4 by 4 ft. 

1891. 

1,943 
1,016 
1, 903 
2,005 

2 027 
1,510 
1,905 
1,812 

2, 007 
1, 501 
1,925 
1,843 

1,883 
1.439 
1,770 
1,671 

1892.^ 

1893. 

1894.! 

1 

Averages of 4 years..... 

1,882 

1,815 

1,819 

1,678 



The author advises early planting when it is intended to give each 
stalk ample distance, and close planting as the northern limit of the 
cotton belt is approached. 

Effect of increasing amount of fertilizer (pp. 202-204).—In this experi¬ 
ment a complete fertilizer was applied at the rate of 400, 800, and 
1,200 lbs. per acre, and the results were compared with those secured on 
unfertilized plats. With the variety King the use of 400 lbs. of fertil¬ 
izer resulted in a profit of 71 per cent on the investment for fertilizers; 
for the variety Jones Improved, 14 per cent. Using 800 lbs. of fertil¬ 
izer there was a profit of 11 per cent with King, but a loss of 8 per 
cent with Jones Improved. Twelve hundred pounds of fertilizer 
resulted in a financial loss with both varieties. 

General fertilizer experiments (pp. 205-207).—In 1894 the formula giv¬ 
ing best results consisted of 468 lbs. of acid phosphate, 54.6 lbs. of mur¬ 
iate of potash, and 130 lbs. of nitrate of soda, and the mixture contained 
10 per cent available phosphoric ^cid, 4 per cent potash, and 3 per 
cent nitrogen. With none of the fertilizer mixtures was there any con¬ 
siderable profit. 

Green manuring with cowpeas (pp. 207-209).—Cowpeas planted after 
oats in 1893 were plowed under (1) green, or (2) after the peas had been 
picked, or (3) the stubble was plowed under, the vines being made into 
hay. The results agree with those of previous years in showing that 
the greatest profit (taking into consideration the value of the cotton 
orop of 1894 and the value of the cowpeas and hay in 1893) was 
obtained by making hay of the vines and plowing under the stubble. 

Florida soft phosphate vs. superphosphate (pp. 209, 210).—Superphos¬ 
phate in a complete fertilizer was compared with an equal amount l|lid 
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with larger amounts of Florida soft pbospliate. Superphosphate' at 
♦14 per ton proved far superior both in yield and ia financial returns 
to soft phosphate at $12 per ton. 

Miscellaneous fodder crops, eT. L. Hills ( Yermont Sta. Ept. 1893^ 
fp. 114-118), —The composition and yield per acre of food constituents 
are tabulated for Japanese radish, sparry, millet, rape, soja bean, horse 
bean, and sunflowers, and for mixtures of peas, oats, and rape, hairy vetch 
and soja beans, hairy vetch and horse beans, and vetch, oats, and rape. 
The largest yield of dry matter, 7,401 lbs, per acre, was made by rape) 
this plant produced a larger crop when the drills were 6 in. apart than 
when planted at a distance of 27 in. apart. Japanese radish was refused 
by cattle; sunflower heads afforded 2,738 lbs. dry matter per acre,con¬ 
taining 607 lbs. of fat, a much larger quantity than that produced by 
any other crop. 

American ginseng, Gr. Y. Nash ( U, S, Dept, Agr,^ Division of Botany 
Bui, 16^ pp, 22,, figs, 2), —The roots of ginseng (Banex quinquefoUum) are 
exported to China, where they are used medicinally. The following 
topics are treated: History, description, geographical distribution, 
medicinal properties, commercial value, export statistics, protection 
against extermination, cultivation, composition, and preparation of 
ginseng for market. 

There are two ways in which a start may be made in the cultivation of ginseng, 
viz, by transplanting the wild roots and by sowing seed. By the latter method from 
4 to 7 years are required to produce the first crop of marhetablo roots, and the land 
yields no income in the meanwhile. The more speedy anti better plan is to transplant 
wild roots of different ages. This is to be done in the fall of the year, the seed of 
the plants being collected at the same time and sown . . . The following autumn 
dig up the roots and replant all that are not of marketable size, sowing all the seed 
yielded by the bed.'^ 

A ginseng bed should be shaded, and hence its best location is in a 
wood from which the underbrush has been removed. It is recommended 
to plant the seed in drills 2 or 3 in. apart and I in. deep at the rate of 
1 seed per inch. The seed should be sown as soon as gathered, or 
if kept for any time it should be packed in moist loam. If allowed to 
dry it will not germinate. Eighteen months usually elapse between 
planting and germination. When the plants are 2 or 3 years old they 
may be again transplanted to carefully prepared beds. 

When the plants are from 4 to 7 years old, they are to be dug up in the fall, after 
the seed is gathered. They should then be sorted, all that are large enough for the 
market being taken out and the remainder replanted. In digging the iioots groat 
care should be exercised not to mutilate them, as their value is increased in propor¬ 
tion to their freedom from blemishes. 

' ■m. 

The consumi)tioii of ginseng is limited and there is a possibility 
of glutting tire market. On the other hand, its culture requires but 
little capital, and when the price is low the roots can be loft in the- 
ground to await higher prices. 



Flaat culture, Stkehl {Jahrb. dent, landtc. Ges.^ 9 {1894)^ pp. 137^ 
the result of 10 years’ work the author condsimis the use of 
fresh stable manure on flax. An application of 540 lbs. of kainit ami 
27 to 54 lbs. of soluble phosphoric acid per acre is recominended. The 
kainit is applied in the fall, superphosphate before planting in spring. 
The use of nitrate of soda is not advised, as it‘ may cause the crop to 
lodge. 

Preparation of the soil, as thorough as for beets, is advised. ‘Plow¬ 
ing so deep as to bring to the surface some raw soil is not regarded as 
injurious. A shallow seed bed is made and the seed is sown as early 
in the spring as practicable. Directions for harvesting and marketing 
flax and an estimate of the cost of flax production are given. 

Plat pea, P. LamsonScribner ( U. 8. Dept Agr.^ Division of Botany 
Circular 4, pp. 7, figs. 2). — The subjects treated are description, history, 
uses, cultivation, and rate of growth of’the flut pea [Lathyrus sylves- 
tris). The author believes more extensive cultivation is necessary 
before the true value of this plant can be definitely ascertained. It 
requires soil in whicli the water is at least 13 ft. below the surface. 
Its early growth is slow' and it is usually not mow^ed until the third 
year. 

Effect of fertilizers on lupines, Damseaux [Jour. Ass. Anc. 
OemhhuXj 4 (1894)^ No. 9, pp. 328-330; ahs. in Centhl. agr. Ghem.^ 23 
(4894)^ No. 12, pp. 850. 851). —The yields of yellow lupines, under the 
influence of different manures, are given in the following table: 

Yield per aa e of green material of yelloiv lupinee and nitrogen contained therein. 


No fertilizer. 

624 lb«. kainit. 

490 Ibe. quicliliino. 

490 lbs. qiii(5klime. 

624 lbs. kainit. 

1,070 lbs. Tlnmias slag 
1,070 lbs. Thomas slag 
624 lbs. kainit.. 


Pounds. Pounds. 
27,097 136 

28,302 142 

33,008 166 

35,006 176 

32,076 160 

32,789 164 


The yield was considernbly increased where quicklime was used, 
although the yellow lupine does not prefer a strongly calcareous soil. 

The unfertilized plat yielded 7,587 lbs. of fresh roots containing 1,517 
Ib^. of dry matter. The plat fertilized with lime and kainit, though 
making above ground a much larger yield of green material than the 
unfertilized plat, afforded only 5,569 lbs. of fresh roots containing 1,114 
lbs. of dry matter. 

The plants artificially provided fertilizing materials produced a 
smaller amount of roots than those which were compelled to obtain 
their supply entirely from the soil. 

P«rtilizer experiments on meadows, E. P. WRiaHT {Bpt Ewpis. 
Manuring, 1893j Glasgow and West Scotland Tech. Col. Glasgow: 1894, 
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pp. 1^-^).—These experiments were conducted iu the fiiforahle season, 
of 1893 on 12 ftw'ms in the southwestern part of Scotland. In estimate 
in^? profits only the first cutting or main crop of bay was considered^ 
Were the value of the aftermath included, all fertilizers would show i3k 
profit. 

Salt was applied early in May at the rate of 768 lbs. per acre, and as 
no rainfall followed the salt scorched the vegetation. However, the 
deep-rooted and valuable forage plants on most farms recovered from 
this injury, while the shallow-rooted weeds, especially the yellow rat¬ 
tle {Rhinanthus crista-galli) and Efoleus lanatuSyW&re to a considerable' 
extent eradicated by the application of salt. This killing of weeds 
improved the quality of the hay on the plats receiving salt. Salt was 
more uniformly effective in augmenting the yield of timothy than of 
mixtures of other grasses and clover. 

Nitrate of potash alone, at the rate of 224 lbs. per acre, increased 
the yield of hay, especially on the plats where there were some clover 
plants. 

Potash in the form of muriate and kainit proved of practically equal 
value. 

Muriate of potash, 224 lbs., and nitrate of soda, 208 lbs. per acre, in 
combination, largely increased the yield of hay and was profitable. 
With the addition to this of 312 lbs. of nitrate of potash the yield of 
hay very largely increased, especially on the timothy plat, the average 
increase being one fifth of a ton per acre. 

Superphosphate gave variable results on different farms and on 
different species of grasses; on clover its action was especially favora¬ 
ble, but on the average its application to grass was not profitable. Non- 
nitrogenous mixed minerals proved beneficial on clover, but only 
slightly effective on grasses. Nitrate of soda alone and in combination 
resulted in a large and profitable increase in the yield of hay. In 
every case a complete fertilizer returned a profit. 

In a grazing experiment cattle showed a preference for the grasses 
growing on the plats fertilized with nitrates, either alone or in combi¬ 
nation. 

Effect of fertilizers on the composition of hay, J. Hendeiok, 
{Bpt. Expts, Manuring^ 1893, Glasgow and West Scotland Tech, CoL 
Glasgow: 1894, pp, 27, 28 ),—The author’s analyses controvert the view 
sometimes expressed that the hay made from grasses fertilized with 
nitrates is of inferior nutritive value on account of its large proportion 
of non-albuminoid nitrogen. The plat receiving a complete fertilizer, 
in which the nitrogen was in the form of nitrate of soda, yielded hay 
richer both in total and in albuminoid nitrogen than that from any 
other fertilized plat. 

When potash was applied alone the percentage of total nitrogen was 
small, but a large proportion of this was in the form of albuminoids* 



m^erimmts bn oa1», B. B, Wbiott [Bpt Expts. Mamr^ 
Glasgow and West Scotland Tech Col. Glasgow: 1894^pp. 
55-^?).—Oommercial fertilizers were in most cases used with profit on 
the oat crop in the favorable season of 1893. Nitrate of soda applied 
alone was profitable as a top dressing on soils already in good condi- 
-tion, but on poor land the results were variable. When superphosphate 
was added to the nitrate of soda the result was more certain and profit¬ 
able. A complete fertilizer was advantageously used on the oat crop 
following sod, but potash was not profitable when the preceding crop 
had been roots liberally fertilized with barnyard manure. Nitrate of 
soda was somewhat more efiective than sulphate of ammonia, espe¬ 
cially in the production of straw. 

Peanuts, B. L. Bennett and G. B. Irby {ArJcansas Sta. Bui 31, 
pp. 19-23). —Two varieties grown at the station and at the two substa¬ 
tions averaged 73 bu. per acre of selected nuts. The Spanish variety 
contained in every 100 lbs. of unshelled nuts 79 lbs. of kernels,* the 
Virginia variety only 01 lbs. The Spanish is preferred as a food for 
hogs. Directions for the cultivation of peanuts are given. 

Potatoes, a simple test of quality, E. S. Goff {Rural New 
YorJcer, 1895,'Apr. 6‘, p. 241). —When potatoes are placed for a few 
minutes in brine the lightest or those of poorest quality and most 
deficient in starch rise to the top. By this method it is an easy matter 
with the aid of a hydrometer to determine the amount of starch and 
hence the quality of the potatoes. 

The author planted the light, the medium, and the heavy potatoes 
as indicated by the brine test for 2 years in succession, and unlike 
European investigators, noted no imi^rovement in the quality of the 
crops as a result of this selection. He found that tubers growing 
nearest the surface were of lowest specific gravity or poorest quality, 
and that the specific gravity increased with the depth at which the 
potato grew. This ho ascribes to the cooler temperature found at 
greater depths. He also found that potatoes grown in level culture, 
with the consequent lower temperature within the soil, had a greater 
specific gravity than those grown in hills. 

Giant knotweed or sachaline, F. Lamson-Soribner (Z7. 8. Dept. 
Agr., Division of Botany Circular 5, pp. 4, figs. 3). —This circular treats 
of the general characters and history of sachaline {Polygonum sacha- 
linense), its i)robable value as a forage idant and as a protection for 
river banks, and methods of propagating it. The general cultivation 
of this plant is not recommended. 

Partilizer experiments on turnips, B. P. Weight {Rpt. Bxpts. 
Mamuring, 1893, Glasgow and West of Scotland Tech. Col Glasgow: 
1894, pp. 11, 12, 35-52). —This experiment was conducted on 16 farms, 
large and profitable crops of turnips were grown by the use of mix¬ 
tures of commercial fertilizers without any farm manures. Phosphoric 
Midi was the most efiective fertilizing constituent applied. In tile 
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form of snporphosplmte it was in most cases more valuable than in sfiai^ 
and bone meal, llowever, on peaty or mossy soils slag was equaliy 
efiective. Bone meal gave a smaller increase in the yield of turnips 
than basic slag and nitrate of Soda applied together in such (piantities 
as to furnish equivalent amounts of phosphoric acid and nitrogen. 
Sulphate of potash proved a profitable addition to idiosphatic and 
nitrogenous fertilizers. Barnyard manure alone afforded large crops, 
but* better results were obtained by Uvsing half rations (10 tons i>er acre) 
of barnyard manure with small quantities of phosphatic and nitrogenous 
fertilizers. 

The soil of the unfertilized plat on one of the farms contained 0.120 
l^er cent of phosphoric acid and 0.110 per cent of potash. The amounts 
soluble in a 1 per cent solution of citric acid were 0.0054 per cent of 
phosphoric acid and 0.0002 -per ceiit of potash. This soil responded 
freely to phosidjatic and potash fertilizers, as also to nitrogen. As 
compared with the unfertilized plat there was an increased yield of 13 
tons per acre when a high grade superphosphate was applied, 14 tons 
when superphospliate and nitrate of soda were used, and 19 tons when 
superphosphate, nitrate of soda, and sulphate of potash Avere applied. 

Jerusalem artichokes, turnips, and mangel-wurzels, K. L. Ben¬ 
nett and G. B. Jiiby {ArJcansm Sta, Bui, 31^ pp, 24-:28 ),— These crops 
were groAvn as food ibr hogs. At Newiiort Jerusalem artichokes were 
planted 30 by 18 in. apart and the yield wm.s453|bu.x>er acre; at Fayette¬ 
ville tlie distance Avas 3 by 3 ft. and the yield 012 bu. per acre. Nine¬ 
teen varieties of furnixAS Av^ere groAvn. The test of mangel-Avurzels was 
unsatisfactory. Food analyses of artichokes, sweet x>otatoes, mangel- 
Avurzels, and turni])S are giA^en. 

Experiments at Borsbeke-lez-Alost (Belgium), P. de Yuyst 
{Uev, Agron, Louvain^ 3 (18.9i), No, 4^ pp, 251-286 ),—Tliese consisted of 
fertilizer experiments and variety tests on i)otatoes, oats, carrots, x^ars- 
nix>8, and turnix)s, and culture exx)eriments Avith x>otatoes, maize, and 
roots. 

In experiments Avith beets, Avheat, and x)otatoe8 the xdabs submitted 
to an electric current x^roduced by a zinc and coi^x^er couple afforded 
smaller yields than the check x>lats. With potatoes the application of 
nitrate of soda at planting time and during cultivation ga\"e x)ractically 
the same results. The continued selection of seed potatoes during 3 
years by x)lanting those which had the highest x>ercentage of starch, 
as shoAvn by their sinking in brine, increased the yield 0.5 x^cr cent and 
raised the x)ercentage of starch in the crox). 

On beets the nitrogen of nitrate of soda was more effective than that 
of sulxfiiate of ammonia. Nitric nitrogen ax^plied at iffanting afforded a 
larger yield than an intercultural ax>plication. Kainit was of less value 
on carrots than on xmrsnix)s. 

Fertilizer, experiments with cereals and potatops at the Swed- 
ii^h Agricultural College, 1892-93, S. Ehodin (Kgl. Landt, Ahadi 





i^d»hr.f 33 (1894), j>p. 297-312, 372-384).—titrate of soda vs. 
'fish guano for spring tcheat and for oats. — TLe following are the average 
yields with the different applications of fertilizers: 


Yield of wheat and oata ivith nitrate of aoda and Jiah guano. 


Kotliing. 

IJitrateof soda 
Do. 

Do. 

Fish guano ... 
Do. 


Fertilizer. 


Nitrogen 

per 

hectare. 


Time of application 
of fertirizerH, 


Yield per hectare. 


Grain. 


Straw. 


Spring wheat. 


Kg. 

0 

50.00 
50.00 

50.00 

:\n. iry 

50.00 


At sowing tinio. 
At germ illation. 
Si at germination 
)A at heading .... 
I'recediiig tall.. 
.do. 


Kg. 

2, 451.0 
2, 780. 5 
2,053. 7 

I 3, 025.0 
2,011.0 
2,043. 7 


4, ?42. 0 
0, 330.0 

5, 790. 2 

4,912.5 

5, .508.0 
5,218.7 


Oats. 


Nothing. 

Nitrate of soda. 
Do. 

Do. 

Fish guano.... 
Do. 


0 

33. 75 
33.75 

33.75 

33.75 
50.00 


At sowing tiine. 
At germination. 
sh at germination 
l)| at heading.... 
j Preceding Fall.. 
.do ...”.. 


2,008. 5 
3,137.5 
2, 923. 5 

I 2,731.5 
2, 808. 3 
2,833.3 


4. 888.0 
5,833.0 

5, 033.0 

5,810.0 

6,045.0 
5,223.0 


The best time for applying nitrate of soda to spring wheat was at the 
time of germination or half at this time and half when the wheat was 
heading. In case of the oats, on the other hand, the best results were 
obtained by applying the fertilizer at time of sowing. 

Barnyard manure vs, poudrette for winter wheat and other crops ,— 
Beginning in 1891 straw-litter manure and peat-litter manure were 
compared with jieat x^oudrette as fertilizers for winter wheat. In 1802 
ruta-bagas were [danted on xdats 148,5 square meters in area, the barn¬ 
yard manure being apxdied at the rate of approximately 40,000 kg. x^er 
hectare, and the x^oudrette at the rate of 15,000 kg. The x>oudrette used 
contained 74.70 xier cent of water, 0.86 per cent of nitrogen, 0.45 per 
cent of x^hosxihoric acid, and 0.44 x)er cent of x)otash. The yield of ruta¬ 


bagas per hectare was: 

Kilograms. 

With straw-littor manure. -. 41, 073 

With xieat-litter manure. 43, 875 

With x>oat poudrette. 43,807 


The yield was smallest with straw-litter manure, as it was also in 
1891. The residual effect of the 3 kinds of manure was studied during 
1893, barley being sown without fertilizers on the plats used in the 
preceding year’s experiments. The yield of barley per "hectare was as 
follows: 

lieaidual effect of mannrea on yield per acre of harley. 


---£------- 

Kind of fertiliztu' applied to the preceding crop. 

(Train. 

Straw. 

StiriiW“litter tuftuiirc 

Kg. 

3,663 

^l‘m 

Font-litter manure... 

3,880 

6.788 

X*6at pdudrotte. .... 

3,930 

6.163 







































The results of 3 years^ experimente show that, even for heavy clay ^he 
peat-litter manure is superior to straw-litter manure. 

Poudrette and nitrate of soda for various -The effect of 3 kinds 

of poudrette on the yields of hay and of potatoes and on the starch 
content of the latter was studied in 1892 and 1893. The composition 
of the poudrette applied was as follows: * 


Analyses of poudrette. 



Water. 

Total 

»itrogen. 

PhOR- 

pliorio 

acid. 

Potash. 

Peat poudrette. 

Per cent. 
70. 70 
77. 25 
49. 57 

Per cent 
0.86 
1.10 
1.68 

Per cent 
0.40 
.74 
2.04 

Percent 

0.44 

;40 

1.61 

** Riddersirk” poudrette... 

** Conconirated peat i)oudretto ”. 



Only ^^Eiddersirk’’ poudrette increased the yield of hay suflSciently 
to be profitable. 

In 1893 the different kinds of poudrettes and nitrate of soda were 
compared on potatoes. As in 1892, like money values of the different 
fertilizers were applied. The soil was a sandy clay. The fertilizers 
were apjdied directly before planting the potatoes. The results follow 


starch content and yield of potatoes. 


Fertilizer. 

Starch 

ooutent. 

Yield per hectare. 

Tubers. 

Starch. 


Per cent. 
13.43 
13.60 
13.66 
13. 80 
11.50 

Kg. 
21,800 
24,025 
24,650 
21,000 
20, 925 

3.255 
8,360 
2,905 
2,406 

Peat poudrette..... 

“ Riddereirk ” poudrette. 

“OouceTitiriiind pesit poudrette” ....-.. 

ll^^itrate of soda...... 



The low percentages of starch obtained are explained by the lack of 
rain in the early vegetation period, the low summer temperature, and 
the lack of heat and light during the month of September. 

The decrease in the starch content of the potatoes receiving nitrate 
of soda is contrary to the experience of Stutzer, who states that the 
quality of potatoes is not appreciably lowered by applications of this 
fertilizer, and that the increase in yield is large, especially in dry 
seasons. 

* The effect of peat poudrette and nitrate of soda on barley was studied 
during 1893, equal money values of both fertilizers being applied. 
Every plat received Thomas slag at the rate of 80 kg. per hectare. The 
average results obtained were as follows: 











FBELB CEOP8. 893 

Yield of barteif with peat poudrette and nitrate of soda. 


Fertilizer. 

Yield per hectare. 

1 Grain. 

Straw 
and chaff. 

iTiitrojfftTifnift fertilizer. . ... 

Kg. 

2, 433.0 
3,139. 0 

2, 627.0 

3, 429. 0 

Kg. 

Feat poudrette, sprinjr 1893. 

8 037. O 

Peat poudrette, fall 1892..... 

6 ’ 742! 5 
• 8,708.5 

Nitrate of soda. . ... 



Phosjihatie slag for potatoes, —The effect of 3 kiods of phospliatic slag 
on potatoes was investigated during 1893. ‘^Finsliytte^’ slag is made 
from ferruginous Gellivara apatite and is named after the place of manu¬ 
facture. Martin’s slag is obtained by treatment of Gellivara iron ore 
in the Martin process. These 2 slags contained 10.94 per cent and 
17.83 per cent of i)hosph()ric acid, respectively, while the Thomas slag 
apijlied contained 18.54 per cent of this ingredient. The plats were 
fertilized in the fall of 1892 at the rate of 100 kg. of potash per acre, in 
the form of sulphate, and 120 kg. of idiosphoric acid in the different 
phosphatic slags; 2 plats received only potassium sulphate. 

The average results for the duidicate plats were as follows: 


The starch content and yield of potatoes. 


Fertilizer per hectare. 

Starch 

content. 

Yield per hectare. 

Tubers. 

Starch. 


Per cent. 
13.1 

12.8 

12 .5 

11.9 

Kg. 

10, 941 

13,815 

14,648 

11, 471 

Kg. 

1, 433. 27 
1, 708.32 

1,831.00 

1,305. 04 

100 kg. suli^iiate of potash.? 

120 kg. phosphoric acid in I'liomas slag.5 

100 kg. sulphate of potash.t 

120 kg. phosphoric acid in Martin’s slag... S 

100 kg. sulphate of pot.ash.? 

120 kg. phosphoric acid in Fiushytte slag.3 


Lemstrom’s frost torches (E. S. K., 5, pp. 600-662) were used with 
marked success in the x)receding experiments for preventipg frost on 
the potatoes during several nights in the month of August. In the 
opinion of the author the Lemstrom i)eat frost torches are the most 
convenient, effective, and inexpensive combustive material for the 
generation of smoke as a preventive of damage from frost. The 
expense of torches is exceedingly small compared with the value of 
the crops in danger. Less than 100 torches are required per acre of 
land, the cost of which in the Euroi)ean market is given as 64 cts.— 

F. W. WOLL. 

Rotation'of crops, J. B. Lawbs and J. H. Gilbert {Jour, Roy. 
Agr,' Soo, Bnglandj 3d ser,, 5 {1894)^ No. <9(9, pp, 585-646), —This is a 
comprehensive discussion of the results of rotation experiments at 
Bothamsted, England, begun in 1848. The four-course rotation con¬ 
sisted of (1) Swedish turnips (ruta bagas), (2) barley, (3) clover (or 
17034—No. 10-4 
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beans) or bare fallow, and (4) wheat. One section of the field hW 
received no fertilizers since the experiments began. On the other two 
sections fertilizers were applied only to the root crop, hence only onw 
in 4 years. In the second section minerals only were used, superphosr 
phate alone being applied in the first Q ,Courses (30 years), supple¬ 
mented in succeeding courses by salts of potash, ^da, and magnesia. 
The third section of the field received a complete fertilizer, supplying, 
in addition to minerals, 140 lbs. of nitrogen every fourth year, equiv¬ 
alent to an average annual application of 35 lbs. per acre. This com¬ 
plete fertilizer consisted of superphosphate, salts of i)otash, soda, and 
inagnesia, and rape cake. 4 

In each section the turnips on half the area devoted to this crop 
were fed on the land; on the other half both roots and leaves were 
permanently removed. 

Crop yields under different conditions .—The turnip crop, sometimes 
regarded as a restorative crop, gave practically no yield without fer¬ 
tilizers. Superphosphate largely increased the yield, a result regarded 
as largely due to its increasing the growth of feeding roots in the sur¬ 
face soil, and thus enabling the turnip crop to quite completely^xhaust 
the nitrogen previously accumulated in the soil. Hence soil fertility is 
very rapidly exhausted by growing and removing a turnip crop ferti¬ 
lized ’(vith superphosphate alone. 

The addition of nitrogen to the mineral fertilizer practically doubled 
the yield obtained from superjdiosphate. 

On the unmanured section the crop of turnips was so small that it 
mattered little, as shown by subsequent crops, whether it was removed 
or retained. On the section treated with suj^erphosphate, feeding 
turnips on the land increased the yield, and the advantage of this 
practice was still more marked on the more productive area supplied 
with a complete fertilizer. The yield of turnips was practically identi¬ 
cal whether the field was fallowed or in a leguminous crop 2 years 


I)revious. 

Barley, the second crop of the course, suffered less from the absence 
of fertilizers than did turnips, the average yield of the unfertilized sec¬ 
tion being more than 30 bu. per acre. This was attributed to the 
thorough preparation for barley, viz, the clean cultivation of turnips, 
and to the slight draft made on the soil by the small (unfertilized) 
turnip crop. Naturally the removal or retention of the small turnip 
crop did not affect the yield of barley. On the plats on which turnips 
treated with superphosphate had yielded fairly well, the feeding of the 
turnips on the land considerably increased the yield of barley. How¬ 
ever, on the section thus manured the removal of the turnip crop so 
feir exhausted the soil as to reduce the yield of barley below the yield 
bn the unfertilized section. A complete fertilizer applied to the pre¬ 
ceding turnip crop largely increased the yield of barley, especially on 
the plats on which the heavy turnip crop had been fed. 


i 
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Olot'er wiM» intended to be tire third crop of every course, but repeated 
fiilltiies of this crop led to the frequent substitution of beans in its stead. 
Thus in the 11 courses clover was grown only 4 times, beans 7 times, 
The yield of clover without manure averaged 3,000 lbs. i)er acre, which 
amount was doubled by superphosphate or mixed minerals, and raised 
to 6,800 lbs. when a*complete fertilizer was apidied to the turnip crop 2 
years previous. The action of these*fertilizers on beaus was somewhat 
similar. Both beans and clover yielded better on plats where the turnip 
crop grown 2 years before had been fed on the land than on the plats 
whence it had been rcnfoved. 

Both mixed minerals and a complete fertilizer applied to turnips 
increased the yield of wheat in the fourth yejir after the application. 
The retention of the turnips somewhat increased the yield of wheat in 
the ffturth year thereafter. 

On the unfertilized section and on that which had received minerals 
alone, on both of which there wns soil exhaustion, especially of nitrogen, 
the wheat crop was somewhat larger after bare fallow than after the 
leguminous crop which had been removed. On the other hand, the sec¬ 
tion kept in a high state of fertility by the application of a complete fer¬ 
tilizer to turnips, and thus ca])acitated for a luxuriant growth of beans 
or clover (having a heavy crop residue), afforded larger returns in 
wheat when this latter crop followed a leguminous crop than when it 
was x>receded by bare fallow. Thus on fertile soil the advantage of 
growing a leguminous crop instead of fallowing consisted not only in 
the valile of the leguminous crop, but also in a slight increase in the 
wheat crop. Subseiiuent turnip) crox)S showed no marked difference 
between the idats fallowed or bearing a leguminous crop 2 years 
previous. 

Amounts of dry matter contained in the crops ,—The amount of dry 
matter, nitrogen, ash, phosphoric acid, and potash in turnips, barley, 
clover and beans, and wheat, in rotation and in continuous culture, are 
tabulated and discussed. 

The dry matter in turnips grown without fertilizer was practically 
identical in rotation and in continuous culture, due to the failure of 
the unfertilized crop grown under both conditions. When fertilized, 
the turnip yielded more in rotation than in continuous culture. 

On the unfertilized section the grain and straw of barley grown con¬ 
tinuously contained only about three fifths as much dry matter as in 
rotation, and on the mixed mineral section considerably less than in 
rotation. Especially marked was the difference in favor of rotation on 
the area where turnips had been fed. On the section supplied with a 
complete fertilizer continuous culture gave best results when the turnip 
crop of the rotation was removed, but rotation excelled when the turnips 
were fed. 

Under all conditions of manuring beans grown continuously yielded 
bnly about half as much as when grown in rotation. A similar com* 
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parison could not be made for clover, because the crop failed so fre* 
quently. 

In the wheat crop the dry matter obtained by continuous culture 
was, on the unfertilized section and on that receiving superphosphatg 
alone, less than half as much, and on the section treated with a com¬ 
plete fertilizer, considerably less than tliat secured in rotation. 

Amounts of nitrogen contained in the crops. —Only an inconsiderable 
amount of nitrogen was contained in turnips not fertilized. The amount 
was increased twofold to fourfold under the influence of phosphatie 
fertilizers alone, which induced the growth of numerous fibrous feeding 
roots. With a complete fertilizer the amount of nitrogen in the crop j 
was greatly increased in both systems of culture. The large turnip 
crops obtained by the aid of nitrogenous manures on land Avhich for 
about fifty years had received no carbonaceous api)lication indicates 
that the atmosphere is ^Hhe chief, if not the exclusive, source of the 
carbon of the crops.” 

The nitrogen taken up by barley on the superphosphate section and 
on the unfertilized i)lat was considerably greater in rotation than in con¬ 
tinuous culture. With a complete fertilizer barley in rotation took up 
less nitrogen on the j>lats from which the turnip crop had been removed 
than in continuous culture. Under all conditions of manuring, about 
75 per cent of the nitrogen of the barley crop^was contained in the 
grain. 

Beans in rotation took up more than twice as much nitrogen as in 
continuous culture. In rotation the amounts were 3(1 lbs. i)er acre i)er 
annum on the unfertilized section, 40 to 50 lbs. with superphosphate, 
and 63.0 to 70.2 lbs. with a complete fertilizer. Under all conditions 
clover took up much more nitrogen than beans—Avithout manure, 47 to 
55 lbs.; with superphosphate alone, 124.5 to 144.6 lbs.; with a complete 
fertilizer 167 to 168.4 lbs. per acre. Of the nitrogen in the bean crop 
(beans and straw) at least 75 j)er cent was in the beans. 

Wheat under all conditions of fertilization utilized more nitrogen in 
rotation than in continuous culture. Continuous culture gave more 
nearly equal results when a complete fertilizer was employed. Under 
all conditions the grain stored up more than twice as much nitrogen as 
the straw. 

Amounts of phosphoric acid in the crops .—Only about lialf as much 
phosphoric acid was taken up by the turnip crop in continuous culture 
as ill rotation, due to the unfavorable mechanical effects of the former 
system by which the total crop was reduced. In rotation and when well 
fertilized, 5 to 6 times as much i)hosphoric acid was accumulated in the 
roots as in the leaves. 

Without fertilizers and also with superphosphate, barley took up 
much more phosphoric acid in rotation than in continuous.culture; with 
a Complete fertilizer the two systems of culture gave equal results when 
turnips were fed on the land, but when removed the rotation croi>8 
stored up less iihosphoric acid than those under continuous culture. 
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€lovei‘ and beans under all conditions of manuring took up much 
more phosphoric acid in rotation than in continuous culture. Without 
fertilizers clover utilized but little more of tliis ingredient than beaus 5 
with superphosphate more than twice as much; and with a complete 
fertilizer still more. The draft of phosi)horic acid was less with the 
leguminous crops than with the cereals. 

Wheat, like barley, took up more i)hosphoric acid in rotation than in 
continuous culture. Without fertilizers and also with superphosphates 
about four fifths of this ingredient was stored in the grain. However, 
with a complete fertilizer, inducing luxuriant growth, the grain con¬ 
tained only about half the phosphoric acid, the rest being stored in the 
straw. 

Amovnis of potash in the crops ,—The authors have slmwn elsewhere 
that root crops are essentially sugar crops, and that the presence of 
considerable potash is an important condition in the formation within 
plants of carbohydrates and especially of sugar. Most of the potash 
of the turnip crop was found in the roots and this proportion increased 
with the yield of the crop, the bulk of the potash and sugar being 
stored in the same part of the plant. 

In turnip roots hud leaves on the rotation plats, unfertilized, the 
amount of potash ])er a(*re was 4 to 0 lbs.; on the superphosphate plat 
25 to 28 lbs., due to tlie increased feeding ca])acity resulting from phos- 
phatic fertilizer; and on the area rtn^eiving a complete fertilizer 80 lbs. 
Less potash was utilized in continuous culture than in rotation. 

In barley the greater portion of the potash was found in the strkw. 
The amount of potash in the straw was subject to great fluctuations, 
depending on the sup})ly in the soil and fertilizer, while that in the 
grain bore a fairly uniform relation to the dry matter. 

Without fertilizers and with superifiiosphate the amounts of potash 
in the barley crop were not widely difierent, but with a complete fer¬ 
tilizer the quantity was largely increased. With a comi)lete fertilizer 
and on a rotation plat from which the root cj op had not been removed, 
the potash in rotation and in continuous culture crops was practically 
identical. 

Beans took up about twice as much potash in rotation as in continu¬ 
ous culture. Without fertilizer and with superphosphate alone the 
quantaties of potash were practically the same, but with a complete 
fertilizer these amounts were doubled. Compared with beans grown 
under parallel conditions clover utilized much more potash; without 
fertilization, 3 times as much (30 lbs. per acre); with superphosphate 
alone, more^than 5 times as much (57.6 to 65.5 lbs. per acre); and with 
a comidete fertilizer, also more than 5 times as much (123.1 to 132.6 lbs. 
per acre). 

The beneficial effect on clover of superphosphate used alone appeared 
to be closely connected with the increased capacity thereby conferred 
oil clover of taking up larger quantities of the potash of the soil. In 
beans more than two thirds of the total potash was found in the sceiA. 


Wheat in rotation took up much more potash than in continttons cuh 
tare. As with barley, the greater part of the potash was fouhd in the 
straw, which also contained the bulk of the carbohydrates in tfie form 
of cellulose. 

The conclusion that phosphoric acid is specially concerned in the 
formation of the nitrogenous bodies and that potash is likewise related 
to the noil-nitrogenous compounds, though regarded as well founded by 
the authors, oflcrs onlj^ an imperfect exi>lanation of the functions of 
these mineral constitutents. 

Of all the crops of the four-course rotation the leguminous crops take 
up the most lime, clover sometimes utilizing more than all the other 
crops of the rotation taken collectively. 


Expeiiments with varieties of barley, N. Westermeier {Dcui, landw. Freese, ^2 

{1895), No, 22, lip, 198,199 ). 

Coffee cultivation at the Gold Coast (Africa) {Emc Misc, Bui, 98,189S,pp,2l-2S)» 

Cotton, K. L. Bennett aud G. B.Iuuy {Arlcansas Sta, Bui, 81, pp.23,24), —Brief 
general statements are made as te Egyptian varieties, crosses of American and Egyp¬ 
tian varieties, and American varieties. 

Cowpeas, R. L. Bennett and G. B. Irby {Arkansas Sta. Bui. 81,pp. 11-16). —Notes 
o'n 7 varieties and directions for cultivation are given. The Unknown pea is regarded 
as the best variety for green manuring .and as superior to any of the running varieties 
for hay^. Late planting afforded a growth of vines more nearly upright and a larger 
yield of peas than early planting. 

Lathyrus fodder {Kew Misc. Bui. 94,pp. 849-858), 

The flat pea (Lathyrus sylvestris), J. Samek {Tirol, landw. Blatter, 14 {1895), No. 


1, Pf. l-S). 

The care of meadows, Andreas {Ztschr. landw. Ver. Hessen, 1895, No. 11,pp. 82,88), 
Fertilizer experiments on meadows (Landhote, 16 {1895), No..6,pp, 41, 42). 
Experiments with varieties of oats and potatoes and experiments In liming 
the soil, J. Neumann {Landw. Wochenhl. Schles. Holst,, 45 (1895), No. S, pp. 41-43). 

Experiments with varieties of potatoes, C. Vibraus {Deni, landw. Pr€S8e,22 
(1895), No. 21, pp. 189,190). 

Experiments with varieties of potatoes {Chron. Agr. Canton Vaud,8 (1895), No. 
6, pp. 106-111; No. 6,pp. 188-141). 

A test for the quality of potatoes, L. R. Taft {Garderi and Forest, 8 (1895)j pp. 
155, 156). 

The sorghums for forage and grain, F. C. Burtis {Bpt. Eans. Bd. Agr., 1895,Mar. 
81, pj). 159-166). 

Sugar beets in 1893, E. E. Slosson ( Wyoming Sta. lipt. 1894, pp. 16-28). —A reprint 
from Bulletin 17 of the station (E. S. R., 6, p. 38). ^ 

Experiments with varieties of spring wheat, Westermeier {Deut. landw. Presse, 

22 (1895), No. 25, p. 288). 

Cost and profit of growing wheat, B. C. Buffum (Wyoming Sta. Bpt. 1894, pp. 14, 
15).—A reprint from Bulletin 17 of the station (E. S. R., 6, p. 44). 

On the decortication of wheat, Balland {Compt. Bend., 120 {1895), No. 11, pp. 

ess-640). 

Industrial plants (Les plantes iudustrieUes, IV), G. Hsuzk (Pans),—This 
volume is chiefly occupied with tobacco and other narcotic plants, sugar-prodttoing 
plants, gnm>producing plants, medicinaf plants, aud tea and coffee. 

Crop report for 1893, B. C. Buffum (Wyoming Sta, Bpt. 1894, pp. 3-13).—A reprint 
from Bulletin 17 of the station (E. 8. R., 6, p. 44). 

The system and methods practiced at the station farm, R, J. REBDiisra {Geor^ 
gia Sta. MuL 27, pp. 211-215).—This is a general statement of the methods . 

fbr^lisatioiii plbmtingi and oultivatioiijpraoticed on the staMon lars* 
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Tests of plums, apricots, and Japanese persimmons, B. H. PniOB 

{^Texas Sta, Bui. 32^ pp.473-496^ figs. 13). —Tliis bulletin is chiefly devoted 
to comparative investigations as to the value of different varieties of 
plums in Texas. The varieties are arranged according to the natural 
classification of the species from which they have originated. Descrip¬ 
tive notes are given for 19 varieties of the Chickasaw group \Frunus 
angustifoUa)^ 8 of the Wild Goose group (P. Jiortulana)^ 5 of the Amer¬ 
ican group (P. americana)j 9 of the European varieties (P. domestica), 
and 17 of the Japan group (P. trifiora). In addition 8 unclassified 
varieties were tested, as were also Prunus pissardii^ P. sinioniiy and the 
Utah hybrid dwarf cherry. Over 20 varieties of plums are stated to 
have origiimted in Texas, most of them belonging to the Chickasaw 
group, which succeeds better in the State than the Wild Goose or 
American groups of varieties, being more productive and freer from 
insect and fungus injuries. The following varieties are recommended: 
Caddo Chief, Lone Star, Marianna, Munson, Newman, Paris Belle, 
Kobinson, and Transparent. The European varieties were not satis¬ 
factory, but the Japanese plums proved successful, although requiring 
spraying. Of them Abundance, Burbank, Douglas, Georgeson, Kelsey, 
and Norman are regarded as promising. 

A table is given showing the dates of blooming and ripening of 67 
varieties. Experiments were made with the Marianna plum to ascer¬ 
tain its value as a stock for budding, and several nurserymen were ques¬ 
tioned in regard to this point. The conclusion arrived at is that the 
Marianna does not do well as a stock for all varieties, especially on dry 
uplands. 

Brief notes are given on the curculio {Conotrachelus nenuphar) and 
leaf-footed bug [Leptoglossus phyllopus)^ and on the leaf blight, brown 
rot, and shot-hole fungus. Spraying the trees with 3 oz. of London 
purple mixed with 25 gal. of Bordeaux mixture is believed to prevent 
injury by nearly all injurious insects and fungus diseases. 

Varieties of 2 species of apricots were tested, 4 vfirieties of the Chinese 
or Japanese apricot {Prunus mume) and 8 of the (common and Eussian 
apricots (P. armeniaca) being grown. Myer Early and Eoyal were most 
promising. 

Ten varieties of the Japanese persimmon {Piospyros IcaM) were tested, 
and Hachiya, Tane-Nashi, and Zengi are recommended. 

The quince in western New York, L. H. Bailey (New York Cor- 
nell Sta. ^ul. 80.^ pp. 609-631). 

-General and more do tailed, directions for the care of quince orchards, with 
remarks on the clioicer varieties and notes on insect and fungus enemies. 

This bulletin deals with the quince industry in general and particu¬ 
larly in western New York, where the fruit is more extensively grown 
than elsewhere. Some of the large and successful orchards in tlie 
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State are mentioned and compared with others where cardesa culti* 
vation makes the crop almost a failure. A heavy, moist clay loam, 
rendered friable by good cultivation, fertilizing, and draining, is con¬ 
sidered to be the best soil for quinces, although they thriv^e upon 
lighter lands, where, however, they are shorter lived. In the way of 
fertilizers, 200 to 300 lbs. of muriate of potash per acre, applied broad¬ 
cast and harrowed in, is advised, supplemented by 200 to 500 lbs. per 
acre of i)h()Si)lioric acid in bone compounds or dissolved South Carolina 
rock. It is believed tliat the requisite nitrogen can be supplied, by 
tillage, green manures, and barnyard manure. The common idea that 
salt is an indispensable quince fertilizer is believed to be erroneous. 

Clean culture is strongly urged, and illustrations are given showing 
the difference in appearance between orchards allowed to run to sod 
and others where the ground is kept well stirred by sliallow tillage. 
It is advised that sodded orchards be broken up by thorough harrow¬ 
ing in the spring. 

Quinces are i)ropagated by cuttings, stooling, apple-root grafting, and 
budding on quince stocks. Both of the latter methods are recommended, 
though budding seems to be preferred, the stock being the Angers quince 
imported from Europe. It is advised that quinces be planted 15 ft. 
apart each wny to allow a sufficient growth to the trees and permit 
spraying. The top should be started 20 in. or less above the ground 
and the bilinches allowed to spread rapidly. Each winter it is recom¬ 
mended to shorten in the annual groAvth. By this means the Iruit is 
thinned, for the terminal blooms are removed and the crop is borne on 
the side spurs, being also Icvss liable to injury from winds. 

Quince trees begin to bear when 5 or 0 years old and reach their full 
I)roduc.tiveil ess when 0 or 10 years planted. An average crop is 1 bu. 
of good fruit to a tree, but this yield may be even doubled occasionall 3 ^ 
Care in picking and packing the croj) is urged to avoid bruising and to 
secure a better appearance of the product. 

The 4 leading varieties are Orange, Champion, Kea, and Meech, of 
which Orange is the most widely known and grown, although Cliampion 
has jiroved the most productive. Illustrated descriptions are given of 
these varieties. The Chinese or Hong Kong quince ( Pyrus cathayensis) 
is mentioned, the fruit being large, often exceeding 2 lbs. 

Descriptive notes and treatment are given for leaf blight and spot 
[Entomosporiim maculatum)^ rust (Rcestelia mirantiaca), jiear blight or 
fire blight, borer, codling moth, and quince curculio. For the first 2 
diseases spraying with Bordeaux mixture is recommended, and experi- 
1 meats are cited showing its beneficial result. Pear blight is regarded as 
the most serious disease, and can only be treated by cutting off and 
burning all affected limbs. Digging out the borers, spraying fqr the 
codling moth with Paris green, and jarring the curculios on to sheets 
is advised. 



lBbq?mxbnmtB with fruits and fruit trees, E. B. Biohhan {Utah 
Sta* BuL S7ypp. 1-10 ),—Descriptive notes ou various varieties of straw* 
berries, grapes, peaches, apricots, cherries, plums, pears, and apples 
^ grown on the station grounds. Ifotes are given on 14 varieties of straw¬ 
berries, and Parker Earle, Sharpless, and Thompson Ko. 7 are recom- 
meuded. Of the 17 varieties of grapes mentioned Concord, Delaware, 
Early Victor, and Massasoit are especially advised for planting in Utah* 
Thirteen varieties of peaches were tested, of which 5 proved to* be too 
late. The early varieties, such as Early Itivers and Early St. John are 
recommended. The Russian apricots, of which 3 varieties were grown, 
proved constant and heavy bearers, but produced small fruit, and con¬ 
sequently arc not considered so desirable as other larger varieties. On 
account of their hardiness, however, they are preferred to the larger 
tenderer varieties of the common apricot. Twelve varieties of cherries 
were grown, and the sour cherries^ such as Mt. Large and Early Rich¬ 
mond, were found to thrive better than sweet cherries, which were not 
l)erfectly hardy. 

Brief remarks are made on an experiment in giving young orchards 
difl'ereut kinds of treatment, alfalfa, clover, timothy, and a mixture of 
timothy and clover being sown on 4 different plats. As a result after 
3 years of this treatment the majority of the trees are dead, while check 
trees planted on well cultivated laud ai’O living and doing well. 

Varieties of the strawberry, L. H. Bailey (New York Cornell Sta* 
Bui 79, pp, 583-600, figs. 9, pi 1), —This bulletin consists of a tabula¬ 
tion of the replies re(!cived from 110 correspondents throughout the 
State in regard to the ditferent varieties grown in their sections. The 
Wilson strawberry still appears to be the leading variety for general 
cultivation, followed by Crescent, Bubach, Haverland, AVarfleld, and 
Parker Earle. Eacli important strawberry center has its own list of 
favorites, varying according to locality; in Oswego (Jounty, for example, 
Parker Earle and Bubach are preferred to Wilson and Crescent. 
The most po|)ular early variety is Micliel, with Crescent ranking sec¬ 
ond. Parker Earle and Gandy are recommended as late berries. The 
Crescent is considered the most productive variety, with W^ilson and 
Warheld ranking second and third. As shippers, Wilson, Parker 
Earle, and Warfield received the greatest number of votes. In regard 
to the best berry for home use 31 varieties are mentioned by 101 cor¬ 
respondents, Bubach, Crescent, Jessie, and Wilson receiving the most 
votes for this honor. In all 52 varieties are recommended, but the most 
prominent are Wilson, Crescent, Bubach, Haverland, Parker Earle, 
Warfield, Michel, Gandy, and Jessie. 

Strawberries and grapes, M. J. Huffington (Colorado Sta. Bui 
29, pp/^4).—Cultural directions for strawberries and grapes, with com¬ 
parative notes and tabulated data for the varieties grown on the station 
pounds. For strawberries light or sandy soils are regarded as giving 
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ejirlier fruit, wliile tlie csrop is generally heavier on land possesfiang 
some clay. Irrigation is advised in some cases, and potash fertilisBera 
and well-rotted barnyard manure are recommended. The yield of t!ruit 
was increased by nitrate of soda applied as a top dressing early in the 
siting. Mulching is regarded as advantageous because, besides pro¬ 
tecting the plants during the winter, it retards their growth in the 
spring, and thereby lessens the chances of their being killed by late 
frosts. Thirty-eight varieties were tested, and the dates of blooming 
and ripening are given. Michel Early is recommended as a desirable 
extra early berry, while the most attractive berry in appearance and 
flavor was Edward Favorite. For market varieties are recommended 
Warfield, Parker Earle, Edward Favorite, Boynton, and Woolverton. 

For grapes a warm, well-drained soil, sloping toward the south, is 
recommended, the vinos to be set out in the spring in holes filled in 
with rich fertilizing substances. Pfuning and training on trellises after 
the fan system is advised, each year trimming down the horizontal 
shoots to 1 or 2 good buds each. Notes are given for 22 black, 13 red, 
and 13 white varieties, and the following varieties, in the order of ripen¬ 
ing, are recommended for the northern and eastern portions of the 
State: Blade —Champion, Moore Early, August Giant, Oriental, Wor¬ 
den; red —Brighton, Norfolk, Delaware, Agawam; white —Eldorado, 
Moore Diamond, Martha, Lady Washington. 

Asparagus growing, T. V. Munson {Amm\ Hort,, 5 (1895), No, 2^ p. 20).—k short 
note on preferred methods. 

Experiments toward the protection and improving of asparagus culture 

(ZtscJir. latidw. Ver. Hessen, 1895, No. 4, pp. 27, 28, figs. S). 

Asparagus culture on a large scale {Tirol, landw. Bldiier, 14 {1895), No, 5, pp. 
44-46). 

Sweet potatoes, R. L. Bennett and G. B. Ikby {Arkansas Sta. Bui. 31,pp. 16-19). — 
The Vellow Yam and Vineless were tested at Newport and at Camden. As a food for 
hogs the Vineless was preferred. Directions for the cultivation of sweet potatoes 
are given. 

Garden vegetables and tobacco, B. C. Buffum {Wyoming Sta. Bpt. 1894, pp. 
24-30). —A reprint from Bulletin 17 of the station (E. S. R., 6, p. 133). 

Th® Vitis aestivalis group of wine grapes, F. A. Waugh {Amer. Hoi^t., 5 {1895), 
No, 2, pp. 18-20, figs. 2). —Descriptive and comparative notes on some of the leading 
varieties of this group, Herimin Jaeger, Jaquez, Norton Virginia, Herbemont, and 
Oyiithiana being figured. The last two are considered especially valuable for wine. 

The fertilizing constituents removed from the soil in wine, A. MCntz {Jour. 
Jgr. Brat., 59 {1895), No. 13, pp. 472, 473). 

Chestnuts, W. A. Taylor (-4wie)'. Hort., 5 {1895), No. 2, pp. 28, 29).—Tl0iQ Spauish 
and Japanese varieties are compared with the native chestnuts, and considered of 
inferior quality. Grafting the imported varieties on to American stocks is advised 
and further developing of choice varieties urged. 

Notes on agriculture, B. D. Halstkd {Science, n. ser.,! {1895), No. 14, pp. S76-S78, 
Jig. 1). —Notes are given on electro-horticulture, soil treatment of orcl^ards fo| 
drought, Russian thistle, and beet leaf spot and its remedies. 

Progress report on fhiits and trees, B. C. Buffum {Wyoming Sta. Bpt. 1894, pp^ 
$lS4).—k reprint from Bulletin 17 of the station (E. S. R., 6, p. 55). . 
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Osier culture, P. Mocillefkrt {Prog. Agr. et Vit, 12 {1895), No. 7, pp. 17$-17$). 

The bull pine in the West, C. A. Keffbr ( Garden and Forest, 8 {1895), pp. 183,164).^ 
Kotes are given of Finns ponderosa, showing its adaptability for planting in the 
Western States. 

The Scotch pine in the West, C. A. Kefper ( Garden and Forest, 8 {1895), p. 142 ).— 
The author states that where this tree has survived the first year no conifer gives 
better results in the West where tried than this one. 

The white pine in West, C. A. Kkffer {Garden and Forest, 8 {1895), p. 132). 

Finns banksiana in the Nebraska sand hills, 0. A. Keffer {Garden and Forest, 
8{1895),pp. 152, 153). —A fivorable report is given of experiments to grow this tree 
in the sand hills of western Nebraska. 

Trees of minor importance for western planting, C. A. Keffer {Garden and 
Forest, 8 {1895), pp. 122, 123). —Notes are given on ailanthus, Kentucky coffee trees, 
Eussian poplars, and willows, sycamore, bassWood or linn, plums, and choke and 
sand cherries. * 

Forestry and the abandoned farm, C. S. Plumb ( Garden an d Forest, 8 {1895), p. 162)* 

Forestry at Michigan Agricultural College, W. .T. Beal {Garden and Forest, 8 
(1895), pp. 148, 149). 

Ornamental, forest, and shade trees, E. S. Kiciiman ( Utah Sta. Bui. 37, pp. 11, 
12). —Note on the trees growing at the station, the poplars being recommended as 
the most promising for general forestry purposes, while it is believed that the grow¬ 
ing of some of the hard-wood trees, such as the black and white walnuts aud ash, 
can probably be made iuolitable. 

Forest trees, B. C. Buffum ( Wyoming Sta. Bpt. 1894, pp. 54, 35). —A reprint from 
Bullotln 17 of the station (E. S. R., 6, p. 56). 


SEEDS—WEEDS. 

Further studies of the weed seeds found in American clover 
seed, O. Burohaud {Landw. Vers. Stat., 45 {1895), iVo. 5 and 6, pp. 
469-^76, tables 2). —This artide is a continuation of a previous paper^ of 
the author on the origin of American clover seed as determined by the 
accompanying weed seeds. In the present article detailed descriptions 
are given of what the author considers some of the more characteris¬ 
tic weed seeds found in clover seed imported from this country* The 
following are described and most of them are illustrated by means of 
photogravures: Teucrium canadense. EuphorbiapresUi, Phacelia tanacet- 
ifolia^ Paspalum Iceve, P. cUiatifolium, Solanaceee “ Euphorbia 
Tiliacece Hyoscris scabra, Hedeoma pulegeoides, and Plantago hoolcm 
eriana [probably P. aristata]. 

Effect of alkaloids on the germination and development oi 
seeds, M. Mosso {Arch. ital. Biol., voL 21, p. 231; abs. in Ghem. Ztg., 
16 {1694), <R^o. 102,Bepert.,p. 328 ).—The author made an investigation of 
the effect of various alkaloids on the germination and growth of seeds 
of Phmeolus multifiorus. The following were used in solutions of 0.0001, 
0*0005, 0.001, 0.005, 0.01, 0.05, 0,1, 0.5, 1, and 2 gm. in 100 cc. distilled 

»Landw. Vers. Stat., 43 (1893), No. 3 and 4, p. 239 (E. S. R., 5, p. 911). 
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water: Morphin, iiicotin, cocain hydroclilorate, strychnin, atropin sul¬ 
phate, and caffein salicylate. The experiment was conducted for 18 
days, and coinparisons were made with eciual lots of seed soaked with 
water. It was found that cocain and atropin 0.01 per cent, strychnin 
0^05 per cent, morphin 0.001, and atropin 0.0005 hastened germination, 
while the more concentrated strengths delayed it. For the caffeiu no 
accelerated results were secured, due, in the author’s opinion, to the 
action of the salitiylic acid. The author believes that alkaloids will 
have a narcotic or stimulating effect on plants a^well as on animals 
according to the dose. 

The influence of certain salts on germination, A, Bruttini 
8per. Agr. ItaL, 27 (1894), p, 30; abs. in Ghem, Ztg,, 18 {1894), No. 102, 
Bepert,p. 328). —The author conducted experiments on wheat with 1 
and 2 per cent solutions of the substances mentioned below, the seed 
being soaked for 24 hours prior to planting. Each lot contained 15 
seeds, and at the end of 4 days the following germinations were shown: 


Germmation of wheat treated with various salts. 


Kind of salt. 

Number of 
seed 

gorniiiiftted. 

Kind of salt. 

Number of 
seed 

germinated. 

2 per 
cent. 

1 per ! 
cent, i 

2 per 
cout. 

1 per 
ceut. 


0 

0 i 


10 

14 


0 

2 1 


10 

13 

Platiiiuui clilorid. 

3 

G 1 

Cohn.lt (dilorid ... 

11 

14 

Potassium cyanid... 

4 

6 : 

l*ofiiHHiuni phosphate.. 

12 

14 

Copper nitrate. 

5 

6 

Potassium fejM'Ocynnid. 

12 

13 

Manganese phosphate. 

5 

7 

Sodium chlorid. 

12 

13 

Kiiriiini perinungannte.. 

0 

8 

CalcJum chlorid. 

12 

15 

Nickel clilorid... 

G 

9 

Potassium permangniinte 

13 

14 

Amnioniuiu clilorid. 

7 

12 

llarium chlorid. 

13 

13 

AniTnoniiun sulphocvanid. 

8 i 

12 

l*otnssiuin nitrate. 

15 

15 

Copper sulphate_1. 

0 

13 

Distilled water. 

15 

15 

Potassium ferricyanid. 

9 






The germination of seed, Wernicke {Ztschr. landiv. Ver. Ifessen, 
1895, No. 8, pp, 57, 58). —The author experimented with various seeds 
whicli, owing to their thick or nearly imi)erviou8 seed coats, are usually 
very slow in germinating. The ones experimented upon were Acacia 
molissinia and Lathyrm spp. particularly L. sylvestris ivagneri. He sub¬ 
jected them to hot water for various times, after which the seeds were 
planted in sand in ffower x)ots. Seeds without any treatment gave 50 j)er 
cent germination, those soaked for 6 hours in water at 122^ F. gave 60 per 
cent, those soaked for 3 hours at 167^ F. gave 72 i)er cent, and those 
treated for an hour with water heated from 204 to 212° F. gave 92 per 
cent germination. 

Squirrel-tail grass, A. Nelson ( Wyomii^ Sfa. Jtpt. 1894, pp. 78-79, ph. 4, fig. 1).^ 
A reprint of Bulletiu 19 of the station (E. S. li., 6, p. 640). 






























DISEASES OF PLANTS. 

Some fnngns diseases of beets, B. D. Halsted {N'ew Jersey Stas. 
Bill. 107, pp. 13, Jigs. 5). 


St/nopsis .—^The author reports upon beet scab, root rot of beets, leaf spot, beet rust, 
white rust, and downy mildew. 


Beet scab (pp. 3,4).—The identity of the scab of beets and ]Jotatoes^ 
is mentioned, and the necessity of avoiding* the planting of one crop 
where a diseased cr^p of the other has previously grown. 

Boot rot of beets (pp. 4-6).—While examining a store pit of beets a 
fungus was obtained which affected the roots, causing them to be 
slightly shrunken and almost coal black in color, this discoloration 
sometimes extending fully to the center of the root. The surface or 
affected part was dotted with minute specks, which upon examination 
proved to be the pycnidia of a s])ccies of FhyUosticta, When placed 
in moist (doths and kept warm the young patches on the diseased roots 
soon develop the pycnidia in abundance. It was noticed that the fun¬ 
gus easily penetrates the cloth and develops the pycnidia on its upper 
surface5 and this iact was taken advantage of by the author to secure, 
in a comparatively easy way, pure cultures of the fungus. Two years 
before a FhyUosticta was found upon the leaves of garden beets, and a 
comparison of the pycnidia taken from the roots in question and com¬ 
pared with those on the leaves showed that they are probably the same 
species. It was noticed that the beets in the storage x)it in several 
instances still had adhering to them shreds of old leaves, and in some 
cases the i)atches of decay were located beneath such closely adhering 
leaves. Healthy roots obtained from a held where no FhyUosticta was 
found on the foliage were placed in a box and surrounded with fresh 
leaves obtained from a held at a considerable distance. In 10 days 
several diseased pat(dies developed upon the surface of the beets and 
appeared the same as those j)i*eviously studied. As the leaf is more 
susceptible to the disease than the root the author thinks a practical 
preventive of the spread of the disease to the root may be secured by 
exercising care in the removal of all foliage before roots are stored. 

Beet leaf spot (pp. 7-11).—This is a leading fungus disease of the beet 
in New Jersey and is caused by Cercospora beticola. It seems to affect 
all varieties of the beet, and makes no distinction between the early and 
later planted ones. Its a})pearance upon the leaves is first noticed by 
the presence of small, light, ashy colored spots, which later often become 
holes by the disappearance of the tissue previously killed by the fungus. 
During the^iast season field experiments were made with fungicides for 
the prevention of this disease. Tlie ones tested were Bordeaux mixture 
and ammoniacal copper carbonate, each being used in three strengths. 
The Bordeaux mixture full strength was made from freshly slacked 


1 North Dakota Bui. 4 (E. 8. R., 3, p. 610;. 
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lime and sulphate of copper, each 5 lbs., and water 25 gal«, the other 
strengths being made by increasing the amount of water so as to make 
solutions of one half and one fourth strength. The ammoniacal oop|>er 
compound for full strength consisted of 5 oz, of copper carbonate dis¬ 
solved in 3 qt. of ammonia and 30 gal. of water. For the weaker solu¬ 
tions water was added to secure the one half and one fourth strength. 
The sprayings were begun on June 21, when the beets were 6 weeks old, 
and were continued at intervals of 10 days until 10 sprayings had been 
made.* All the ammoniacal solutions were too strong, the foliage being 
burned wherever they were used. 

The use of Bordeaux mixture caused so striking a difference in the 
plants as to be readily observed in passing the field. The untreated 
rows had small foliage, more upright and badly spotted leaves, while 
the sprayed plants showed a rank growth of leaves, nearly green 
throughout, with much less spot than the untreated plants. The useful¬ 
ness of Bordeaux mixture as an insecticide was shown in one instance. 
The insects, which had been feeding on turnips, invaded the beet field, 
in some instances stripping the foliage of the untreated rows; those 
treated with Bordeaux mixture were left free. An increase of nearly 
26 per cent in weight of plants was secured from the plants on which 
the Bordeaux mixture had been used, showing that the leaf spot of beet 
can in a large measure be controlled by the use of this fungicide. 

Beet rust (p.ll).—The beet rust ( Uromyces hetce) has not yet appeared 
in New Jersey, but the author gives a brief description of it and advises 
growers to be on the lookout for its appearaaice. 

White rust of beets (p. 11).—This disease, caused by CystopiLS hliti%m 
mentidned as a possible enemy. Probably the same fungus is not 
uncommon upon various weeds, AmaranUis the Blitunij spp.; and 
such weeds should be destroyed lest they spread the disease to the beet. 

Boicny mildew (p. 13).—This disease, caused hy Peronospora schachtii^ 
is briefly described, but it has not yet appeared in this country. 

Further observations upon the effect of soil conditions upon 
the development of the potato scab, H. J. Wheelee, J. D. Towae, 
and G. M. Tucker [Rhode Island Sta. Bui. 30^ pp. 66S5, Jigs. 22).— 
In this bulletin is given a continuation of investigations of the authors, 
reported in Bulletin 26 of the station (E. 8. E., 5, p. 590), on the influ¬ 
ence of air-slacked lime upon the development of potato scab. The 
authors are strongly inclined to question whether the corrosive sublb 
mate, or any other treatment which does not seriously impair the vitality 
of the tuber, will destroy all germs on contaminated seed tubers. 

A series of plat experiments was conducted in 1894 to test the effect 


of the use of lime on the acid soils of the station, the efficiency of the 
owrosive sublimate treatment, the value of soda as a substitute for 
potash, and pot experiments to determine the effect, if any, of using 
other forms of lime than carbonate. 
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In tte first experhnent the limed plats had received 2J tons per acre 
of air-slacked lime in 1893, and ^ ton additional in 1894, One lot of 
seed tubers treated with corrosive sublimate was planted on soil that 
had not gro^vu potatoes for many years. A second lot of untreated 
tubers was planted on soil supposed to be uncontaminated, while a 
third was planted on soil that had grown a crop of potatoes in 1893. 
The limed plats in all 3 cases produced scabbed potatoes, while the 
acid soils gave scabbed tubers only in 2 cases where untreated seed 
had been used. Sugar beets grown between the rows where no pota¬ 
toes had been previously raised were in all cases free from scab, show¬ 
ing that the disease does not spread laterally with very great rapidity. 
In the second experiment to test the value of the corrosive sublimate 
treatment, no potatoes had been grown on the plats for at least 10 years, 
and the application of lime was the same as in the previous experiment. 
The authors summarize their conclusions on this experiment as follows: 


** (1) In every instance there is a greater percentage of scabbed tubers on the limed 
than on the unliined sections where the seed tubers were not previously treated with 
corrosive sublimate solution. 

** (2) The treatment with corrosive sublimate solution appears to have unquestion¬ 
ably reduced the percentage of scab upon the limed sections. 

(3) In case of the finlimed sections, there was in one instance a greater percent¬ 
age of scab where the seed tubers received the corrosive sublimate treatment, while 
in the three other instances the per cent of scab was less. These results are contra¬ 
dictory in two instances, and in the other two the differences are so slight that as a 
whole no practical advantage from the treatment is apparent. 

(4) It will be seen th.at without exception some scab resulted on both limed and 
unlimed sections of the plat, even when the corrosive sublimate treatment of the 
seed tubers was employed. Bearing in mind that beets, grown in another place upon 
soil known to have been previously contaminated with the germs of the disease, 
were badly scabbed, and in consideration of the fact that beets have in no other 
instance been found to be scabbed when grown on any of the jdats in the vicinity, 
we have striking circumstantial evidence from the scab upon the tubers grown from 
treated 'seed^ that they probably owed their diseased condition to the introduction 
of nndestroyod germs on the seed tubers and not to the preexistence of the germs 
in the soil itself.’^ 


In the third experiment the primary result was not a study of potato 
scab, but the tabulated results show a tendency of lime to increase the 
potato scab. 

In the pot experiments the object was to test the effect of different 
forms of lime on scab development. It is claimed thab wherever lime 
in the form of carbonate or in forms capable of producing carbonates 
was used the per cent of scab was increased. Sulphate of lime gave 
conflicting results. Calcium chlorid gave least scab, but it injured 
the growth of the potatoes. No attempt is made to draw definite 
conclusions from this series of experiments. 

The authors conclude as follows: 

** Experiments with air-slacked lime covering a period of 2 years show conclusively 
that it tends to increase the scab of potatoes. 
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Since woo^aslios contain about one half as much lime in practically the ^ame 
form, there remains almost no question but that they will also increase the scab* 
One ton of air-slacked lime contains in general a little less than 2 tons of wood 
ashes. 

‘^It seems probable that the natural acidity or sourness of the soil tends to check 
the spread of the disease^ and the tendency of barnyard manure to increase it may 
reasonably be attributed to its alkaline action, by whicli the sourness is overcome. 

** If the farm stock is fed on scabbed beets or potatoes in an uncooked condition, 
then barnyard manure may still further increase the disease by carrying to the soil 
germs whicli have passed through the digestive organs of the animal undestroyed. 
If a soil is very acid small quantities of barnyard manure, wood ashes, and air- 
slacked lime will i>robably have far less tendency to increase* the scab than when 
large quantities arc used. The arnoniits which it would be safe to apply are doubt¬ 
less dependent upon the sourness of the soil. The safest course, until absolutely 
effective means of disinfecting the seed tubers are found, would be to avoid these 
substaiices altogether, provided potatoes are to be grown successively or in frequent 
rotation upon the same laud. Upon such soil lime not only increases the total 
yield but also the percentage of tubers of large size, so that if only one crop were* 
to be grown the use of lime would prove decidedly beneficial, for the effects from 
the scab are not serious the first year. AVhen grown under these conditions, the 
corrosive sublimate treatment has lessened decidedly the amount of scab. It is pos¬ 
sible by the use of this treatment that potatoes may be grown upon limed soil suc¬ 
cessively or in frequent rotations without the arising of serious injury from the 
scab, yet our observations up to the present time make it appear very doubtful if 
this can bo done.’^ 


Experiments conducted with about 50 agricultural plants show that 
lime favors the growth of most of them, and the development of scab 
on potatoes is the only drawback to its general use on acid soils that 
has so far been observed by the autliors. 

Report of the botanist, L. K.’Jones {Vermont Sta. Bpt, 1893^ pp. 
41--69^ figs, 7 ),—The author gives detailed reports on experiments in 
spraying potatoes; time and rate of growth of potato tubers and eftect 
of premature death of potato tops on the yield; relation of time of 
planting potatoes to diseases; and a spray cart for potatoes. These 
different articles are in the main reprinted from Bulletin 40 of *the 
station (E. S. E., 5, p. 988). 

In the experiments in spraying potatoes the author reports in detail 
on the use of Bordeaux mixture, ammoniacal copper carbonate, copper 
and ammonium carbonate solution, modified eau celeste, sulphosteatite 
and copper sulphate of various strengths of solution. The author con¬ 
siders that Bordeaux mixture is the best fungicide for the prevention 
of potato diseases. 

A report is given on the loss occasioned by oat smut in Vermont in 
1803. Ninety-eight fields were samided, the total number of heads 
examined being 39,826, showing that 0,82 per cent was smutted. A coni- 
parison of Vermont-grown seed with that grown in other localities 
shows less smut from the horne-gro^n seed. 

Black knot of plums and cherries and methods of treatment, 
E. G. LoDEMAN {Wew Yorh Cornell 8ta, Bui, 81, pp. 63.5-656^ figs, ^).— 
According to the author the black knot of plums and cherries, which 


due to Plowrightia morhom, wq,b first troublesome itt the eiifistern 
part of the United States, and it has spread westward through the 
introduction of diseased plants from the East. The life history of the 
fungus is given in considerable detail and various remedial treatments 
suggested. In 1893 some experiments were begun at the station for 
the prevention of the disease. A thicket of Morello cherry trees and 
sprouts was taken for the experiment, and 5 applications of Bordeaux 
mixture made iii that year. In 1894, after 1 application of the’fungi- 
cide, all the knots were cut out and counted on the treated and 
untreated portions of the plat. During this year 8 applications of 
Bordeaux mixture were made, and on November 26 the new knots were 
removed from both the sprayed and unsprayed portions. On April 
25 the knots removed from the unsprayed portion were 2,002; the 
sprayed, 1,155. On November 26 the number of knots removed from 
the unsprayed portion was 3,529, of which 3,466 were new knots; from 
the sprayed portion 240 knots were removed, of which 165 were new, 
showing that the application of the fungicide had materially decreased 
the disease. 

The au|^or recommends the following treatment: Spray (1) during 
the latter part of March or early in April, (2) when the buds begin to 
swell, (3) as soon as the new knots begin to show their velvet coating, 
(4) at intervals of 2 or 3 weeks as may seem necessary. 

As some of the applications for the control of black knot are made 
at a time when other diseases recpiire treatment, but little extra labor 
is involved in the spraying for the prevention of knots. The author 
thinks that the si>raying of plums and cherries to protect them from 
the black knot fungus can be carried on with profit in all sections 
where this disease threatens to interfere seriously with the profitable 
cultivation of these fruits. A bibliography of the black knot litera¬ 
ture is included in the bulletin. 

Aureobasidium vltis, G. de Lamarliere {Bew Mycol., 17 No, S, pp, 

54 - 00 ),—review of recent literature, witli critical notes. 

Notes on Fusicocoum abietinum, R. Ferry {Rev, Mycol., 17 {1895)jNo. 1, p, S5), 

Heoent observations on the external characters of black knot, G. Lavkrgkk 
and E. Marre (Rev, Fit., 2 (1894)^ p. 498). 

Recent investigations on the common mold (Penicillium glaucum), Ejj^'VING 
(Bot, Centbl.y 61 (1895), p. 154), 

The cherry fruit mold, B. G. IIaxsted (Garden and Forest, 8 (1895), pp, 1S7,188), 

A brief description is given of Monilia fructigena and its attack on cherries, plums, 
and peaches. 

Some new or little known fungi of cultivated plants, Prillieux and Dela¬ 
croix (But, Soc, Myeol. France, 1894, p. fdi).—Notes are given of Septoria petroselini 
tipii on celery^ C^letotrichum oligochcetum on melons, MacropUoma vestita on the roots 
of Thedbroma cacao, and Fusariim sarcochroum on ailanthns. 

New Oerman grain fungi, B. Frank (Ber, deut, hot, Ges., 18 (1895), No, 2, pp, 
-Critloal notes are given of LepiosphoBria kerpotrichoides, L, tritid, Sphcerella 
huHeoUk, n. sp., Ophidbolus herpotrichus,Septoria exitialis, S. graminum, S. glumarum^ A 
hrioHam, S, avenw, n. sp., Ascochyta graminicola, and Phonic hennehergiU 
17034r-No.l0-5 


Biseases of lettaoe and radfahes, L. H. Pammi^l (Amer, Gard., 16 (2S9S), $6, 

j>. 150), —^Descriptions #e given of BotrytiB and Cystopus on the above plants. 

Leaf blight of the strawberry, L. H, Bailey {Nm York Cornell Sta. BuL 79, pp, 
600-602, fig, 1). —Brief illustrated remarks are made bn the blight or rust of straw¬ 
berry leaves (Sphcerella fragarice) which affects different varieties to a varying 
extent. Spraying with Bordeaux mixture, and prophylaxis by setting healthy plants 
on clean land, is recommended. 

j^nthracnose of watermelon, F. A. Waugh (Amer. Hort., 5 (1895), No. 4, p, 61, 
fig.l). —Notes on the prevalence, extent of injury, method of attack, and treatment 
of this disease. 

The polyporus of olives yVrog, Agr. et Fit., 12 (1895), No. IS, p. S48), —A brief 
note is given calling attention to the presence of Polyporus fulvus olece on the olive 
trees of Italy. 

Strawberry leaf curl, B. D. Halsted (Garden and Forest, 8 (1895), p. 148). —Anew 
form of disease, probably due to Sphwrella fragarice. 

On brunissure of grapes, U. Bmzi (Bui. Soc. Bot. Ital., 1894, p. 283). 

The bacterial gummosis of the grape, Pkillieux and Delacroix (Prog. Agr. et 
Fit., 12, (1895), No. 11,py. 271-277; No. 12, pp. S12-321). —Kei>rinted from Annales de 
VInsiitui Agronomique. 

Report on a disease of chestnuts in Bretagne, France, L. Cri6 (Bui. Min. Agr, 
France, IS (1894), pp. 884-892). 

An orchid disease, G. Massek (Ann. Bot., 9 (1895), No. SS,p. 170). — A preliminary 
report is given of a brown spot disease of orchid leaves caused by Plasnwdiophora 
orchidis. A more detailed description is promised later. 

A disease of the plane tree, Leclkrc DuSablon (Bev. Mycol., 17 (1895), No. 2, 
pp. 57-59, table 1). —Illustrated description given of a disease due to Gloiospmium 
platani. 

The prevention of potato scab, L. R. Taft (Midi. Press Bui., Jan., 1895, pp.4, 
figs.S). —Directions are given for the treatment of seed potatoes with corrosive 
sublimate for the prevention of scab. 

The use of lysol to prevent mildew, L. Degrully (Prog. Agr. et Fit., 12 (1895), 
No. 14, p. 355). —The author advises caution iu its use and recommends that it should 
not be used in greater strength than 0.5 per cent. 

New remedies for grape mildew, J. Dufour (G/irow. Agr. Canton Faud., 8 (1895), 
No. 4, pp. 78-80). —Methods for preparation are given for a copper and molasses mix¬ 
ture, copper and tannin mixture, lysol, and a powder from which Bordeaux mixture 
can bo made. 

The preparation of Bordeaux mixture, E. G. Loleman (Garden and Forest, 8 
(1895), pp. 159, 160). —The author preters weighing the substances to form the mix¬ 
ture or depending on the color to the potassium ferrocyauid test. He shows the 
necessity of an excess of lime in the mixture to prevent injurious changes that take 
place in neutral mixtures. 

Bordeaux mixture and color tests, S. A. Beach (Garden and Forest, 8 (1895), 
p. 128). —Notes are given on the use of potassium ferrocyanid in testing Bordeaux 
mixture, and where the preparation is in inexperienced hands the ordinary method 
of weighing is to be preferred. 

A kerosene attachment for spraying pumps, £. S. Goff (Garden and Forest, 8 

(1895),p. 14S, figs. 2). 

How and when to spray (Amer. Card., 16 (1895), pp. 146,147). spray calendar 
with formulas for fungicides and insecticides is given. 

Spraying potatoes, L. R. .Toxes (Fermont Sta. Bpt. 1893, p, 20 ).—summary of 
Bulletin 40 of the etation (E. S. E., 5, 
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The cabbage root maggot, with notes on the onion maggot and 
allied insects, M. V. Slingebland {Few York Gornell 8ta. pul. 78, 
pp. 481-577, figs. 18). 

i^nopBiS, —An elaborate illustrated paper on the cabbage root maggot {Phorhia hroB^ 
B%ood)i giving in detail the description, life history, and the results of extended 
experiments with remedies against its ravages. Brief comparative notes are 
also given for several allied species. Injecting carbon bisulphid into the ground 
a few inches from each plant is recommended as the most effective method of 
destroying the pest, although the application of carbolic acid emulsion is also 
advised. 

The work recounted in this bulletin was undertaken at the request 
of numerous cabbage growers on Long Island, where extensive grow¬ 
ing of cabbages is done and where the cabbage root maggot for many 
years has proved a pest, annually destroying many acres of the vege¬ 
table. The insect was first noticed in the IJnited States in 1835, being 
introduced from Europe into Massachusetts, and from there has since 
gradually spread over the greater portion of the United States and 
Canada, where it is now sufficiently abundant to destroy thousands of 
acres of cabbages, cauliflowers, radishes, and turnips every year. 
Although the favorite and presumably native food plant of the insect 
is Brassica oleracea^ embracing the cabbages, kales, collards, brussels 
sprouts, cauliflower, and broccoli, quite a range of food plants is shown, 
apparently, however, confined chiefly to Gruciferce. In addition to the 
vegetables mentioned the radish, turnip {Brassica rff^a),ruta-bagaand 
swede {B. campestris), common winter cress (Barharea vulgaris)^ and 
hedge mustard {Sisymbrium officinale) are attacked. Breeding experi¬ 
ments, evidence of other observers, and comparative study of cabbage 
and radish maggots seem to indicate that the cabbage and the radish 
maggot are the same species. The similar maggots infesting onions, 
beans, and raspberry canes are difterent insects, distinct from each 
other and from the cabbage root maggot. 

The plants first show the effects of the presence of the maggots after 
they have been set in the field 2 or 3 weeks, on Long Island about May 
15, the time, however, varying with season, locality, and latitude. The 
first indication is shown by a checking of the growth of the plant, a 
tendency to wilt badly under a hot sun, and a sickly bluish cast to the 
foliage, following which the plant in a few days wilts, falls over, and 
dies. The result is affected by the size of the plant, the number of 
inaggots %t work, and the soil and weather conditions, a rich soil and 
plenty of moisture enabling the plants to withstand the attacks of the 
maggot for a long time. 

“The full grown cabbage maggot is about 0.32 in. (8 mm.) in length, 
^hite, cylindrical, tapering cephalad and obliquely truncate caudad, 
with 12 fleshy tubercles around the caudal margin, the lower two of 



whicli are 2 toothed 5 and the cephalic spira^es have 12 divisions.” The 
pupa is shorter^ measuring about 0.2 in. in lengthy and is 6 f an elliptical 
ovate form, and light brown, becoming darker with age. Specimens 
are easily found in the soil about infested plants in June. 

Illustrations from micro-photographs of both sexes of the adults are 
given. By a casual observer the adult fly might be mistaken for the 
common house fly, which it resembles in general appearance, but fr<hn 
which it differs by its smaller size, being only about 0.2 in, (5 mm.) in 
length. The sexes differ considerably in appearance, as is shown by 
the following descriptions: 

The male fly is of a general dark ash-gray color, with 3 rather broad blackish 
dorsal stripes on the thorax, and a wide, black, dorsal stripe extending along the 
abdomen, becoming narrower toward its extremity and more or less dilated oppo¬ 
site the upper margin of each segment, which is marked with a narrower transverse 
black stripe. Many bristly hairs project from different parts of the body, and the 
abdomen is subcylindrical, narrow, and but slightly tapering. The eyes, occupy¬ 
ing a greater portion of the head, nearly touch each other above. The legs are 
black and strongly bristled; on the under side of each hind femur near its base is a 
tuft of these bristles; which are characteristic of this cabbage fly. This tuft 
is quite noticeable on the femur of the male fly, especially when comparison is made 
with the corresponding femur of the female; by this character alone the male 
insect can be recognized and separated from the other common anthomyiian pests. 
There is also a characteristic row of short bristles, unequal in size, on the inner side 
of the hind tibia of the male insect that will help to distinguish the species. 

The female fly is of a lighter ash-gray color, quite indistinctly striped on the 
thorax and abdomen, and not so strongly bristled as the male. Her eyes are also 
quite widely separated above. The abdomen is of a more elongate ovate shape 
with a pointed apex. There seems to be no special characteristic by which the 
female fly can be recognized and separated from some of the other common antho- 
myiians; it is necessary that it be found associated with its male to determine it 
with certainty.'^ 

For comparison illustrated descriptions are given of the onion mag¬ 
got (Phorbia ceparum)^ root maggot {Anthomyia radicum)^ and fringed 
anthomyiian [Phorbia fusdeeps). The onion maggot closely resembles 
the cabbage root maggot in size, shape, and color, but differs in certain 
anatomical features, especially in the arrangement and number of the 
fleshy tubercles of the caudal segment. The adult onion fly resembles 
the cabbage fly, but is slightly larger, and the hind femur is compara¬ 
tively bare of hair at the base, while in the cabbage fly the base of the 
femur carries a tuft of hair. The life histories are much the same. 
But one specimen of the root maggot has been taken in the United 
States, and therefore no immediate damage is anticipated from it. The 
maggots of the fringed anthomyiian are much smaller than the onion 
maggots or cabbage root maggots, and are not nearly so destructive 
to vegetation. They feed on a number of plants and also on the eggs 
of the Eocky Mountain locust. , . 

^e relation of the cabbage root maggot to the club root of cabbages, 
whioh is popularly supposed by gardeners to be caused by the insect, ^ 
ia dismssed, and the disease is shown to be due to the cabbage dim# 



j3A0ld {Plamodi^phora hraamcw). Tbe disease and maggot attacks 
jnay, however, and frequently do, occur on the same plant. 

The flies first appear in the latter part of April and the first of May, 
when the female flies may be seen running over the ground about the 
cabbage plants endeavoring to find some crevice by means of which 
they can creep beneath the surface of the soil and deposit their eggS 
clbse to the cabbage stem. About 55 eggs are probably laid by each 
fly, although some hundreds of eggs may be laid about a single plant 
by diflerent flies. The eggs are white, irregularly ridged and grooved 
longitudinally on one side, and 0.04 in. in length. The eggs hatch in 
from 4 to 10 days, depending on the weather, but efforts made to breed 
the insect from eggs in confinement were unsuccessful. The yoiiug 
maggots immediately attack the surface of the root, rasi)iug out bur¬ 
rows along the surface, and first devoting themselves to the rootlets, 
after which the main root is eaten and often girdled. The burrows are 
slimy, and the decaying roots upon the death of the plant give out a 
sickening odor. The larval stage is believed to be about 3 weeks, 
when the maggots work their way into the soil an inch or two from the 
roots and there pupate. The pupal stage continues from 15 days to 
over 3 months, but the majority of flies issue in about 20 days. 

It has been believed that there are 3 or 4 annual broods of the insect, 
but the investigations show that there are but 2 distinct broods, with 
possibly a third. The flies of the first brood appear in Ajuil and 
shortly deposit their eggs, from which about three fourths of the sec¬ 
ond brood appear in June, the remainder emerging at varying times 
throughout the summer. The maggots of this second brood work on 
the plants in July, pupate, and some of them emerge as adults the lat¬ 
ter part of that month or in August as a third brood, but the majority 
hibernate as pupae to emerge the following spring. 

As natural enemies are mentioned chickens and rooks, which are fond 
of the maggots, but in eating them usually pull up the cabbage plants, 
so that aid of this kind is not advised. In England several small 
hymenopters are parasitic to the cabbage root maggot, none of which 
are found in this country. However, a cynipid {Tryhliographa antho- 
myice) has been bred from juipm in various parts of the United States, 
and it is believed will play an important part in checking the pest. In 
addition a staphylinid beetle {Aleoehara nitida)^ in both its larval and 
adult forms, attacks the maggots and pupse. In some instances the 
larvsB of the beetle gnaw their way into the pupm of the pest, devour¬ 
ing the contents, and undergo their metamorphoses within the shell. 
A species pf Tromhidium also is an enemy of the cabbage fly, sucking 
the eggs. 

About 70 different methods have been recommended for combating 
the cabbage root maggot and many of them w'ere employed in the 
eKperiments here given. Only 6 are regarded as effective and recoha- 
Banded to be employed, although 0 others are classed as doubtftii at 



partially effective. The effective methcds are divided into preventive 
and destructive measures. Frames covered with cheese cloth or fine 
netting and placed over the plants proved an efficient protection against 
the flies, but are only practicable with small areas and a few choice 
plants. Tarred paper cards cut hexagonally, with a slit reaching to 
the center, wliere a star-shaped cut was made to accommodate the stepk 
of the plant, were applied to the young plants on setting them in the 
field, and pressed closely down to the surface of the ground. By this 
means the female fly was unable to get at the base of the stem to lay 
her eggs, and thus the plants were protected. Two rows of 300 iflants 
each were protected by means of the tarred cards on April 19, and on 
May 21 less than 50 plants were attacked in each of the rows, while 
hardly 50 plants remained standing in 4 equal untreated rows used as 
checks. The cards were made of the i^aper called ‘‘1-ply tarred felt” 
and were cut out by a stamping tool 1J in. on the side. This method is 
believed to aftbrd almost comxdete protection to cabbages and cauli¬ 
flowers. 

Destructive measures, such as crushing the eggs by rubbing the stems 
of the cabbages with the fingers every few days and by hand picking 
the maggots, proved effectual, but the amount of work required will 
hardly recommend them. Two insecticidal substances proved very effi¬ 
cient, a carbolic acid emulsion and soil injections of carbon bisulphid. 
The carbolic acid emulsion was made by dissolving 1 lb. of hard soap 
or 1 qt. of soft soap in a gallon of boiling water, to which 1 pt. of crude 
carbolic acid was added, and the whole stirred into an emulsion. One 
part Qf this was added to 30 parts of water and poured around the 
bases of the plants, about 4 oz. being used at each application, begin¬ 
ning when the plants were set out and repeated every week or 10 days 
until the last of May. To bring about the best results some of the 
earth should be removed from about the plants before pouring on'the 
emulsion. In the experiments none of the cabbages were injured. 
This method is believed to be a most successful and practicable one for 
treating radishes, turnips, or onions, but for cabbages and cauliflowers 
the application of carbon bisulphid is preferred. This is applied by 
means of a newly devised injector, consisting of a large syringe with a 
cylinder large enough to hold about 2 qt. of the chemical and so con¬ 
structed as to deposit from a teaspoonful to a tablespoonful of the liquid 
at every motion of the piston. The nozzle of the instrument should be 
inserted into the soil 3 Or 4 in. from the plant and pushed downward to 
a point a little below the roots. The chemical should then be expelled, * 
the injector withdrawn, and the hole filled with earth by means of the 
foot. One injection is usually sufficient, to be given when the maggots 
have well appeared. The cost is aljout 1 ct, for every 10 plants. 

The methods designated as doubtful or but partially effective are the 
application of gas lime, kerosene oil and sand, lime, and liquid manure 
to the soil, and the employment of cultivation. Of insecticides helle- 



bore miL feeroseae emulsion produced conflicting results. The destruo- 
ti<m of the pupae by destroying the ^^old stumps,’’ by fall plowing, and 
by the use of gas lime is also classed among these methods. 

Among the numerous methods that have been thoroughly tested 
and found ineflective or impracticable may be mentioned soil selection, 
time of planting, trap crops, different fertilizing substances, rotation 
of crops, and various insecticides. Tobacco decoction and kainit are 
regarded as not having been sufficiently tested, but are not believed to 
be desirable. 

In conclusion the bibliography and synonymy of the insect are worked 
up and its identity and relationships discussed. 

Report of entomologist^ G. H. Perkins [Vermont Sta, Ept 1893, 
pp. 119-145, Jigs. 19 ).—Brief popular notes on insecticides and on vari¬ 
ous insects that proved more or lesa injurious throughout the State 
during the year, with prefatory remarks on the nature and methods of 
investigations in economic entomology and the care and perseverance 
required. 

Directions are given for the preparation of various insecticides, and 
experiments are mentioned for proving their respective efficiency, 
Paris green and lime, and kerosene emuLsion, are advised for insects 
attacking the foliage; dilute*kerosene emulsion for root-infesting in¬ 
sects; and bisulphid of carbon for grain insects. Experience with pot¬ 
ash salts used as fertilizers leads to the opinion that their insecticidal 
powers have been overrated. 

An insect new to the State, Catastega aceriella, is mentioned as attack¬ 
ing maple leaves, constructing a web-covered tunnel on the undersides 
of the leaves. Considerable damage to the shade trees is feared, and 
spraying with Paris green or arsenate of lead as soon as the caterpil¬ 
lars appear in the spring is advised. 

Illustrated descriptive, life history, and remedial notes are given for 
the horn [Ewmatohia serrata), apple maggot (Trypeta pomonella), and 
various cutworms, particularly the following: Agrotis ypsilon, Peri- 
droma saucia, JVoctua clandestina, Feltia subgothica, Carneodes messoria, 
Mamestra subjuncta, Xylopliasia devastatrix, and Nephelodes minians. . 

The horn fly has spread over the most of the State and is causing 
more or less annoyance. Spraying infested cattle with kerosene, de¬ 
stroying the eggs of the flies by sprinkling quicklime over the drop¬ 
pings, and other common remedies are advised. 

The life history of the apple maggot is given in detail, attention being 
called to the fact that the eggs are laid ip the pulp of the apple instead 
of on the skin and that they are deposited from July until frost, thereby 
a continuous appearance of adults being provided. Destroying wind¬ 
falls, preferably by turning hogs into the orchards, is recommended^ 
^d burning the grass during the winter in such orchards as are kept 
in sod. It is believed also that lime, ashes, salt, or similar substances 
.applied to the ground will have the effect of destroying thelarvfleat 
the time of pupation. 


Twetity-six species of cutworms are cited as occurring im 
but only those mentioned above are considered worthy of notice in 
detail. Poisoned trap food, fall plowing, and other usual treatment is 
recommended. 

Habits and metamorphoses of insects (Coleoptera, Ptinidee), lY, 

V. Xambeu {Ann, 8oc. Eni, France, 63 {1894), pp, 459--504 ),—^The author 
introduces this paper with a general account of the characteristics of 
the larvae and pupae of European Ptinidce (=subfamily Ftininw, Lee. 
& Horn), their habits, mode of occurrence, and injuries done by them. 
The eggs of one species, Ptinus irrotatus, are described. Two hymen- 
opterous parasites are mentioned, and one of them. Scleroderma sp., 
bred from the pupae of Ptinus hrunneus, is described in the larva and 
imago states. The larvae of the following species of Ptinidce are 
described in detail: Hedohiapuheseens, H, imperialis, Ptinus hrunneus, 
P, duhius, P, ornatus, P, germanus, P. sexpunctatus, P,fur, P, aubei, P, 
irroratus, P. auherti, P, latro, Niptus suhmetallicus, N, crenatus, N, hoXo- 
sericeus, Mozium sulcatum and Oibhium scotias, A bibliography of the 
biology and notes on geographical distribution conclude the article. 
Most of these species are of economic importance and a number of them 
occur also in Xorth America, while others are sure to be imported in 
the course of time.— e. a. schwarz. * 

Legislatioii against injurious insects^ L. O. Howard ( U. 8, Dept 
Agr,, Division of Entomology Bui, 33, pp, 46 ),—This consists of a com¬ 
pilation of the laws and regulations in the United States and British 
Columbia regarding insecticide work, and providing for the inspection 
and quarantine of trees, shrubs, fruits, and other objects upon which 
injurfous insects may be introduced. The legislation against injurious 
insects is quoted from the statutes of California, Oregon, Washington, 
Idaho, New Jersey, Colorado, Missouri, Kansas, Minnesota, Nebraska, 
and British Columbia. The laws are more extensive and comprehen¬ 
sive in California, Oregon, and other western States. In the west-cen¬ 
tral States the legislation is almost entirely against grasshoppers. In 
addition is given the legislation against foul brood in New York and 
Utah. 

This compiled bulletin is issued to attract the attention of agricul¬ 
turists and horticulturists toward the necessity for the passage of such 
laws and to form an easy source of information for persons engaged in 
the drafting of such regulations. 

Spray calendar, E. G, Lodeman {E'ew York Cornell Sta, Oir., Feb., 
1895 ),—This consists of a table showing the times, substances, and 
methods for spraying various orchard and small fruits and flowers, as 
preventive means against insects and fungus attacks. The directions 
ior making the applications are briefly and concisely summarized in the 
different columns of the table. In^addition formulas are given for the 
preparation of Bordeaux mixture, ammoniacal copper carbonate, coppm^ 
sulphate^solution, Paris green, London purple, hellebore, and kerosene^ 
emulsionu ^ 


observations on the fnnotional adaptations of tbs spidennio 
oaUs qf insects, J. Chatin (Compt, Bmd,t ISO (1895), No, 4, pp. S1S-S15), 

Two new species of lieoaxilam from Brazil, T. D. A. CocicaRELii (Amer, 

^8 (1896)t No, S, pp, 174,175), — L. retioulatum and ii. haocharidia described as new. 

The imported cabbage butterfly, A. N. Caudkll (Amer, Mori,, 5 (1895), No, 0, 
pp, SS, 0S, figa, 3 ),—Popular life bistory and remedial notes, dusting witb Paris green 
being recommended. 

The cabbage plusia, A. N. Caudell (Amer. ffort., 5 (1895), No. p. SI, fig, 1). — 
A brief popular descriptive note on Pluaia braaaiew. 

The turnip gall-weevil, S. Hkatox (Gard. Chron., 17 (1895), p, 398, fig. 1).--A 
description of Centorhynchua aulcicollia. Gas lime at the rate of not more than .SO 
cwt.^per acre is recommended as a preventive treatment. 

A spring wheat pest, Clausen (Landw. Wochenhl. Schlea. Jlolat., 45 (1895), No. 11, 
pp, 160,163). 

A destructive caterpillar (Ztachr. landw. Ver. Meaacn, 1895, No. 9, pp, 68,69). — 
Notes are given on a silk-spinning caterpillar which has caused considerable damage 
to the leaves of Mellehoria niger. 

Injurious insects and fungi (Joar. \_Britiali] Bd. Agr., 1 (1895), No. 3, pp. SOO-- 
316), —Illustrated descriptions with suggestions for their repression are given for 
the woolly aphis and goat moth, and notes on horticultural legislation in British 
Columbia, cabbage root maggot in America, and wireworms. 

Legislation against injurious insects, J. B. Smith (Ent, News, 6 (1895), No. 4, 
p^, 100 ),—Comments upon Bulletin 33 of the Division of Entomology, U. S. Depart¬ 
ment of Agriculture (E. S. R., 6, p. 916). 

The inefficiency of Botrytis tenella in combating white grubs (Bev, Soientif,, 
3 (1894), aer.4, N6. 14, p. 441). —The author calls attention to the failure of Botrytia 
tenella for the repression of white grubs. 

FOODS-^ANIMAL PRODUCTION. 

Investigations on pepsin digestion, F, KLua {Pfliigerh Arch. 
Physiol., 60, No. 182, pp. 43-70). —The author studied this subject with 
reference especially to the effect of the strength of the pepsin solution, 
the percentage of hydrochloric acid it contains, the duration of diges¬ 
tion, and the temperature. Pepsin prepared from the stomach of cattle, 
swine, and dogs was used, and the products of the digestion were 
investigated. His conclusions are as follows: (1) Of a number of 
extracts of a stomach lining made consecutively, the first is less pow¬ 
erful than the later ones. The activity of the first extract can be 
increased by diluting with water acidulated with hydrochloric acid, or 
by allowing it to stand for 24 liours before using. (2) For studies in 
artificial digestion cooked egg albumen is best fitted, but it must be 
borne in mind that this contains about 0.7 per cent of deutero-albumose. 
(3) Ammonium sulphate and common salt both retard pepsin digestion, 
the latter about 0.6 per cent. (4) The quantity of the pepsin in the 
digestive fluid, that is, the strength of the solution, is of marked effect 
on digestion. A solution containing 0.5 to 0.01 per cent of pepsin 
digests best, and the activity of the solution diminishes as it is stronger 
or weaker than this. Pepsin from the dog is most active in a 0.01 per 
cent solution, while that from pigs or cattle works best in a 0.1 per cent 
solution. (5) Pepsin digests best in the presence of 0.6 to 0.6 per cent 
of hydrochloric acid. Hence, a solution containing 0.1 per cent 
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pepsin and 0.6 per cent kydrpchloric acid is the most advantag^ons. 
Twenty centimeters of such a solution will bring 6 gm. of hard cooked 
egg albumen into solution in 10 to 15 hours. (6) The digestion pro¬ 
gresses rapidly during the first 10 to 15 hours, especially the first 4; 
after that it progresses very slowly; the formation of peptone and 
albumoses steadily increases, while by long continued digestion the 
syntonin gradually decreases. (7) In all the tests made syntoiiin and 
albumoses could be detected in the digestive solution within 5 minutes 
after the digestion had begun. (8) Where the pepsin from cattle and 
swine was used peptone did not ai)pear until nearly 4 hours after com¬ 
mencing, while with dog pepsin it appeared in 20 to 40 minutes. 

(9) Since the pepsin from the dog surpasses that from cattle or pigs 
in activity, it is believed probable that there are different pepsins. 

(10) Digestion takes place at as low a temperature as 0^ 0. and increases 
with increasing temijerature up to 50 to 60^ C., above which it dimin¬ 
ishes and ceases at 80^ 0. (176o F.). (11) Syntonin (precipitated by 
neutralizing) and the albumoses (obtained by ammonium 8uli)hate) 
appear in the digestive solution simultaneously. (12) Syntonin does 
not occur as a result of the hydrochloric acid alone, but like the albu¬ 
moses and peptone is a product of the united action of the hydrochloric 
acid and pepsin. (13) Ammonium sulphate and common salt both 
retard pepsin digestion, the latter about 0.5 per cent. 

Comparing prairie hay with timothy hay, T. L. H^ecker {Minne- 
sota Sta, BuL 35j pp. 65-^1 ),—This comparison was made on 16 cows 
divided into 4 lots. These lots were fed grain with timothy hay or 
prairie hay in alternating periods, silage being added to the ration of 
2 of the lots all the time. The grain consisted of a mixture of bran, 
ground barley, corn meal, and linseed meal. 


prairie hay secured was fine in blade, of good quality, apparently early cut 
and not exposed to rain before stacking. It was almost free from swale grass and 
tall blue joint. The timothy hay was medium fine, rather short, cut early and 
properly cured, had a fine flavor, good color, and was first grade in every respect. 

The analyses of the feeding stuffs used are tabulated, together with 
the record of the food consumed and milk and faf produced by each 
cow in the several lots. 

In calculating the financial result prairie hay is valued at $3.20 and 
timothy hay at $5.60 per ton. The general summary of results is as 
follows: 


‘^(1) As between early cut and well cured timothy hay and fine well cured upland 
prairie hay, cows preferred the prairie hay. 

(2) Prairie hay was at least equal to timothy for the production of milk and 
butter fat. 

** (3) At the present price of the 2 kinds of hay, milk was produced at 13’per cent 
less cost and butter fat at 12 per cent less cost when prairie hay was fed.^^ 

Ensiling Boja bean and vetch, J. L. Hills (Vermont Sta. Rpt. 1893^ 
pp, 109,110 ),—Soja bean and Eussian or villous vetch were each grown 
on plats containing 2,500 sq. ft., and the green crops cut and ensiled, 
a part of the soja beau by itself and a part mixed with the vetch. 
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liWiit ^ montlis the silos wSre oponed and the contents fed ottt. The cows 
ate the silages readily, hnt the quantities were too small to admit of experlniental 
feeding. Beth silages kept nicely and had a pleasant aromatic odor.’^ 

The losses iti ensiling are calculated. These amounted to 14 per cent 
of the dry matter in ease of the spja beau and 25 per cent in case of 
the soja bean and vetch. The composition of the green material and 
the silage is given as follows: 

CompoHiiion of ifreeti avd ensiled soja bean and villous retch. 


Ooniposiiioij oi dry matter. 


1 

Moisture. 

Crude ash. ! 

Crude pro¬ 
tein. 

Crude fiber. 

1 

Nitrogen- ‘ 
free extract. | 

Ether ex¬ 
tract. 

i 

u 

4» 

£ 

Phosphoric | 
acid. ' 

Potash. j 


1 

\Pl\ CtJ 

Pr. et. 

Pr.ct: 

4 

Pr.ct 

Pr. ct. 

Pr.et. 

Pr.rt. 

Pr.ot. 

Soia bean, green fodder. 

75.30 

12.10 

20.29 

22.53 

41.50 

3.46 

3.24 

0.709 

1.775 

Boja bean eJiage. 

77.10 

19.00 

17.61 

26 09 

34.44 

2.86 

2.81 

.625 

2.246 

Villons veteli and soja bean, green fodder . 

80.30 

14.85 

21.46 

22 85 

35.16 

! 5.68 

8.43 

.748 

2.407 

Villons vetch and soja be«n silage. 

81.50 

i 

19.73 

18.90 

27.12 

27.21 

1 

7.04 

3.01 

.869 

2.936 


Feeding test with various silages, J. L. Hii.Lh> (Vermont Sta. Rpt 
1893, pp. 70-81). 

Robertson mixture vs, corn silage (pp. 70-75).—The object of this trial 
was to compare the composition and the feeding value of silage made 
from a mixture of corn, horse beans (whole idant), and sunflower heads, 
as proposed by Prof. J. W. Itobertson, of Canada, with silage made 
from corn alone. Two lifMis of an acre of corn, one fifth of an acre of 
horse beans, and one tenth of an acre of sunflowers were planted for 
this purpose and cultivated as usual. All except the horse beans did 
well. Early in October this Eobertsoii mixture was harvested and 
ensiled in one half of a silo, the other half being filled with ordinary 
corn. The silo was in poor repair, and the loss in ensiling was unusu 
ally large. It amounted to 33 per cent of the dry matter for the corn 
silage and 43 per cent for the mixed silage. Analyses are given of 
the materials as ^ put in the silo and of both kinds of the good and 
spoiled silage. The following table shows the composition of the msrte- 
rials as put in and the silage taken out: 

Composition of green and ensiled material. 


* ' 

i ' 

Compositioji of dry matter. 

Crude ash. 
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o 

Crude fiber. 

Nitrogen- 
free extract. 

Ether ex¬ 
tract. 

Nitrogen. 

Phosphoric 

acid. 

t 

j Potash. 


Pr.et. 

Pr.et. 

Pr.et. 

Pn ct 

Pr. ct 

Pr.et 

Pr.et 

\pr.et\ 

Pr.et 

Corn fodder os put in. 

77.21 

5.42 

7.59 

1 23.26 

59.49 

4.24 

1.21 

0.436 

1.509 

SiKage mixture as put in. 

74.91 

6.87 

10.53 

i 21.36 

56.07 

6.17 

1.68 

.497^ 

1.612 

Cfkvu ailage as taken out. 

79.16 

8.11 

10.24 

26.00 

63.85 

3.80 

1.65 

.4701 

1.921i 

Sllngo mixture as taken out. 

79..30 

8.52 

12.10 

23.89 

60.16 

6.33 

1,93 

.717 
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effect of the horse beans and snnffower heads in the Eobertson huli^tbre la 
plainly shown in the protein and ether extract percentages. 

The feeding value of these 2 kinds of silage was tested in a feeding 
trial with 5 cows, covering 4 periods of 3 weeks, which began Decem¬ 
ber 24. The trial was rather unsatisfactory, as 2 of the cows were 
found to be tuberculous and were slaughtered, and the others were 
removed to an old barn, where they suffered much from the cold and 
were evidently affected by the changed conditions. The results of the 
trial are tabulated. XJiider the conditions prevailing ^^the mixture did 
not in these cases appear superior to corn silage in feeding value. We 
do not feel, however, justified in laying much stress on the results 
owing to the unfortunate complications.” 

Rye silage vs, corn silage (pp. 75-77).—Twelve cows were divided into 
2 lots and fed during 2 periods of 4 weeks each on rye silage or corn 
silage, the lots being alternated on these. The cows received corn 
meal, wheat bran, and hay in addition to the silage. The composition 
of the corn and rye silage is given. 

‘^The rye silage was much drier than the corn silage and was not relished as well. 
The cows were induced to eat all they would, yet left a good many orts, and ate but 
three quarters as much dry matter.^^ 

The results of the feeding are tabulated. Considerably more hay 
was eaten with the rye silage than with the corn silage. About 10 per 
cent less milk and butter was produced on the rye silage. There was 
a shrinkage of about 2 per cent in passing from corn silage to rye silage, 
and a gain of about 2 per cent in changing from rye to corn silage. The 
indications are that there was a loss of about one half from natural 
fermentation and fire fanging in ensiling of rye. 

Corn and soja hean silage vs. corn silage (pp. 77-79).—Four rows of 
corn, equivalent to one fifth of an acre, with soja beans i)lanted in the 
same rows, was harvested and ensiled separately; and for comparison 
an equal area of the same corn grown without soja beans. The com¬ 
position of the materials as put in and of the 2 kinds of silage as taken 
out is given. The 2 kinds of silage were fed to 2 lots of 2 cows each 
in^alternating IS day iieriods. 

'^Both kinds of silage were well relished.'^ . . , 

/^Themilk was richer in both cases during the soja bean and corn silage feeding. 
This latter api)ear8 to he, practically, the only gain made by the addition of the soja 
bean to the corn. 

would appear, then, that the addition of this small amount of soja bean plants 
to the corn in the silos did not materially improve the silage, or increase the milk or 
butter yields. Planting in the row with the corn was found to be better than plant¬ 
ing in separate row’s, because of greater economy of room and labor.^^ 

Pea and oat., and vetch and oat vs. corn silage (pp. 79-81).—The crops 
from 2 plats of oats aud hairy vetch and 2 of oats and peas were har¬ 
vested and ensiled together, no effort being made to keep the different 
kinds separate. This silage was fed out to the herd between October 
7 and Kovejpber 17. Analyses of the materials as put in the silo are 
given, together with a brief record of the herd while the silage was fed. 



7 IM, itiove butter wer<^ |»ruiuoed by these 6 co ws fed 0 weeks on pasture 
wilb ensiled oats, vetchos, and peas than was made in the 6 weeks immediately 
preceding, on pasture, old silage, and fresh fodder corn, and nearly 40 lbs. more in 
the 6 weeks immediately following, when corn and rye silages were eaten. 

'^It is not claimed that this is a strictly controlled experiment, but it serves to 
show that oats and vetch, and oats and peas, ensiled, may be expected to produce 
at least as good returns at the milk pail and in the churn as will corn silage.” 

Feeding trials with animals, F. E. Emery {North Carolina 8ta. 
Bui. 109j pp. 419-449). 

The ^eot of cottonseed hulls and meal as cattle food (pp. 419-424),—A 
discussion ift given of the general character and feeding value of cotton¬ 
seed hulls and cotton-seed meal, and a review of the results obtained 
in a number of experiments, principally at the station, in feeding these 
materials in various combinations to steers and cows. From the expe¬ 
rience at hand, rations containing these materials are suggested for 
fattening and for milk. 

<< Where it is desirable to feed an animal just sufficient to maintain it without 
loss, the following rations may be used: Hulls from rather green seed may be fed 
alone, the particles of seed kernels remaining accidentally with the hulls being 
counted on for maintenance, or, perhaps, even for slow fattening. . . . With well 
cleaned hulls, bow'ever, some cotton-seed meal must be used, depending somewhat 
on the animal fed. . . . Probably 8 or 10 lbs. of hulls to 1 lb. of meal, when fed in 
quantity (as much as can be eaten clean), will support life and maintain the weight 
of neat stock. 

^‘For slow fattening rations ranging from 7 of hulls to 1 of meal down to 5 or 4 to 
1 may he used, depending on the animals fed and skill of the feeder. ... 

‘^Rations for making good beef quickly may range from 4 to 1 down to 2 to 1, or 
even 1.5 to 1, as we have fed steers successfully on the latter ration. . . . 

When a cow has passed about 4 or 5 months of gestation, and the flow of milk, 
has greatly diminished, she may be put on a ration of hulls and meal, which may be 
varied from 4 to 1 to as much as 7 or 8 to 1 of hulls to meal until she has dried off. 
This will support the cow well. It would be well all this time, however, to be feed¬ 
ing once per day some hay, stover, straw, or let her graze part of each day. For 2 
or 3 weeks before calving, the cow^s ration should be changed by substituting a 
succulent diet or bran for the cotton-seed meal.” 

Cottonseed meal as a horse food (pp. 425, 426).—Two horses were 
fed in the first period a ration of clover straw (chaff), corn meal, 
and ship stuff, on which one horse gained and the other lost in weight. 
During the second period corn meal and ship stuff’ were both reduced 
1 lb., and 2 lbs. of cotton-seed meal fed instead. During this period 
both horses gained in weight; there was ‘‘an almost regular advance 
in body weight.” In the third period the cotton seed meal was increased 
to 3| lbs. and the clover straw was changed to timothy hay. Neither 
horse ate the timothy hay well and the period lasted only 8 days. 

.,r 

Neither horse showed any symptoms to indicate that the cotton-seed meal dis¬ 
agreed with it, but both objected to late-cut timothy hay after crimson clover 
fltraw and chaff. ... 

Later, in reply to an inquiry, Mr. E. d'Alinge, of the Biltmore estate, writes that 
he has for some time been feeding 2 lbs. per day, except Sundays, to work horsey 
and muleSk The ration, with cotton-seed meal in this case, being as fqjlows: 13 4i^ 
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15 lbs. cat hay and finely out com fodder^ 4 lbs. wheat bran, 2 fbs* eeitoh^eed 
meal, 6 lbs. corn meal; the whole mixed together. On Sundays a change Is 
allowed to whole grain, oats and corn, and uncut hay.” 


Cotton-seed^ meal for j^igs (pp. 426, 427,463-436).—Two pigs, weighing 
about 90 lbs. each, were fed the same ration, except that one received 
corn meal and the other an equal amount of cotton-seed meal. 


^^As the result of feeding cotton-seed meal, it may be stated that 4 oz. were fed per 
day with 32 oz. of wheat bran for 20 days, and 20 oz. per day of cotton-seed meal 
with 40 oz. of wheat bran for the following 21 days were fed and nearly all con¬ 
sumed by a hearty pig, without faltering; but when 2 lbs. per day were fed, the pig 
refused to eat so much, and became sick on what was eaten, but recovered on a corn 
♦diet. . . . 

Later a little more cotton-seed meal was fed, but, rather than risk the loss of 
the pig, it was dropped. After feeding a period on corn meal, both were slaughtered 
and comparisons of live and dressed weights were made. The pig which was fed 
on cotton-seed meal weighed 25 lbs. less than the other, and dressed 71.21 per cent 
of live weight. The pig fed on corn meal dressed 73.68 per cent of live weight.” 

Cottonseed meal for calves (pp. 427, 436-439).—Three calves were fed 
skim milk to which one fourth to one half a pound of cotton seed meal 
was added. After feeding a mouth or a month and a half all of the 
calves died. 


'^The death of one was duo to licking up or eating sand. The other two are sup¬ 
posed to have been victims of some toxic agent in the cotton-seed meal which power¬ 
fully affects the nervous system. This apparently attacked three mature cows, 
probably causing the death of one.” 

Feeding skim milk to lamhs (i). 428).—Ten lambs were fattened on 
skim milk with wheat bran, oats, corn, and green clover. All of the 
lambs were very wild. The tabulated financial result shows that ^^not 
only was nothing received for the separated milk which was fed, but 
there was a loss on the other food eaten.’’ 

A pig feeding test [pig. 428, 429, 440-447).—Four pigs, weighing from 
75 to 100 lbs., were fed in 10-day periods to test 5 different rations com¬ 
posed of wheat bran, cowpea meal, and corn meal mixed in different 
proportions. The rations for all the pigs were the same except that 
the food for one was mixed with a little hot water and allowed to staiid 
from one feeding to the next; for another was mixed to a thin slop; for 
a third was mixed with cold water, and for a fourth fed dry. Skim 
milk or buttermilk was added to the food. The results of the trial are 
fully tabulated. 

^^The addition of sufficient cold water to the grain to make the ration sloppy gave 
the poorest result in gain, while the dry food gave the best result. 

‘As to the result of the feeding, the gain in weight paid for the value of the grain 
fed, and paid also for the separated milk for the 50 days^ feeding, from 1.4 cts. to 2.03 
ots. per gallon. During the last 60 days there was not enough gain in live weight 
to pay for the grain fed, and consequently nothing was received for the milk,” 

A system of feeding young caUes (pp. 429, 430, 448, 449).—Receipts 
are given for foods used at the station for young calves in changing 
from cows’ milk to skim milk. These consisted for the most part of 
whole mill^ skim mUk, and linseed meal in different proportions, « 


:i^t|ieiUiig matnre steers on cotton seed and cowpea hay, B. L. 

Bemnett and (St. B. Ikby {Arkamaa 8ta. Bui. 31, pp. 5-11).—Two half¬ 
grade 3-year oId steers were fed in box stalls for 90 days, begiuning 
January 23. Both received whole cotton seed and cowpea hay, the 
ampunt being 13.6 lbs. of seed and 20 lbs. of hay per steer. The steers 
gained 270 lbs. and 274 lbs., respectively. They were bought at 2 cts. 
per pound and were estimated to be worth 3J cts. at the close of the 
trial. With cowpea hay at $3 per ton and cotton-seed meal at $6, 
there was a profit of $21.30 I'or the 2 steers. 

^^Two small l^year-old steers were fed for 35 days in the experiment in exact 
manner of the 2 large steers. They showed no had effects whatever from the seed; 
and made a daily average gain of 3.1 Ihs.'^ 

Raising dairy bred calves, T. L. Hjejcker (Minnesota 8ta. Bui 35j 
pp. 82-92^ fig. 1 ).—This experiment was made to compare the cost of 
raising calves on whole milk, and on skim milk supplemented by flax¬ 
seed meal, and to note the effects of these 2 rations on the thriftiness of 
the calves. Kine calves were used, 1 being fed on whole milk during 
a period of 60 days, while 8 were gradually changed to skim milk and 
flaxseed meal. The time covered by the trial varied from 12 to 24 
weeks with the different calves. The food eaten, gain in weight, and 
cost of the food per pound of gain are tabulated for each animal, and 
an analysis is given of the flaxseed meal. The following table gives a 
general summary of the results: 


Summary of feeding experiments with calves. 



Length 
of trial. 

Cost of 
food. 

Weight 
at end of 
trial. 

Gain in live weight. 

Total Average 
lotal. perilay^. 

Cost of 
food per 
pound 
of gain. 


Days. 


Pounds. 

Pounds. 

Pounds. 

Cents. 

Calf No. 1, whole milk diet. 

61 

$13.88 

245 

160 

1.90 

9.69 

Calf No. 2, skim milk diet. 

Calf No. 3, skim milk diet. 

84 

3.48 

160 

100 

1.19 

3.49 

140 

5.07 

j 234 

179 

1.28 

2.88 

Calf No. 4, skim milk diet. 

140 

4.82 

1 205 

133 

.95 

3.84 

Calf No. 6, skim milk diet. 

140 

5.10 

235 

150 

1.07 

3.61 

Calf No. 6, skim milk diet. 

108 

6.58 

257 

192 

1.14 

8.47 

Calf No. 7, skim milk diet. 

168 

7.32 

420 

338 

2.01 

2.40 

Calf No. 8, skim milk (iiet. 

168 

5.33 

270 

210 

1.25 

2.54 

Calf No. 9, skim milk diet. 

168 

6.55 

265 

193 

1.14 

3.71 

Average for calves fed on skim milk 


. 

i 



1.25 

8.23 


While the experiment was fairly satisfactory as to the general growth of the 
calves, the details in feeding were not as carefully carried out as the importance of 
the work required. It is therefore being repeated with a view of obtaining more 
accurate data, though it can hardly be expected that our efforts will result in grow¬ 
ing a finer lot of calves,^^ 

Effect of weather on the quantity and quality of milk, J. L. 

Hieeb (Vermont Sta. Rpt. 1893, pp. SS-55).—Observations on this sub¬ 
ject have previously been reported by this station in the Annual Beports 
for 1891 and 1892 (B. S. B., 4, p. 491; and 6, p. 322). In addition to 
Uiese tests observations are We reported on two other, tests. The 













first of these i^as with 17 cows and eidjended from S^tembet IS to 
early in November. The cows were at pasture but were stabled dur¬ 
ing the night. The cows were grouped according to the quality of their 
milk, and samples of the morning’s and night’s milk of each group 
were tested daily with the Babcock test and lactometer. Opportunity 
was afforded for 72 comparisons of the effect of changes of teinpera- 
ture on percentages of total solids and fat in the milk. 

“In cases of general rising quality no connection with weather coiild be traced. 
The amount of change was as great one way as another. 

“ During stationary temperatures, more or less quality fluctuations occurred, but 
♦they were found to be equally divided in direction. 

“ In brief, it may be said that more than half (55 per cent) of the changes in fat 
percentage, and nearly two thirds (65 per cent) of the changes in per cents of total 
solids were opposite to those of the thermometer, but that for periods of more than 
a day the inverse character of the quality change was less marked. 

“ Coincident with a warm spell [October 15 to 25] the milk flow fell for the first 
time below the line of calculated natural shrinkage. On the other hand, 5 days 
averaging as warm (October 3 to 7) were accompanied with a little more milk than 
usual. There was a marked decrease in quantity early in November, as the weather 
grew colder.^^ ♦ 

The other test was with 7 cows stabled in a poorly constructed baru 
on a bleak hillside, and lasted from February 25 to M^rch 30,1894. 
The morning’s and night’s milk of each cow was tested by the Babcock 
test. Omitting the times when the temperature varied less than 5® 
from day to day, there were 40 opportunities for observing the effect of 
changes of temperature on the milk. 

“These show that 21 times the quality change was inverse to temperature change, 
18 times in the same direction, and 6 times no quality change followed thermometrio 
fluctuation. Nearly two thirds (62 per cent) of the changes were in the inverse 
direction to temperature change. They were also more pronounced than the changes 
in the same direction (0.275 per cent inverse, 0.215 per cent same). 

“There were 12 cases of rather decided temperature changes extending over 3 days 
or more (using both sets of temperatures separately). The general quality of the 
milk changed inversely 6 times, in the same direction twice, and fluctuated irreg¬ 
ularly 4 times. Three quarters of these changes were in the inverse direction.” 

From a study of the records of the World’s Fair test the statement 
is made that “over half the changes in per cent of total solids, and 
three quarters of the changes in fat percentages were inverse to ther¬ 
mometric variations. ... No connection could be traced between tem¬ 
perature and quantity changes (save as high temperature induced 
lighter feeding and consequent falling off) or between storm, and either 
quantity or quality change.” 

The author summarizes the results of the 2 tests previously reported, 
and taking these in connection with those reported above, draws the 
following inference; 

“These b separate tests, covering practically the entire year, and the concLitions 
of past^, summer soiling, and winter bam feeding, point directly to the conclusion 
that the tendency of cows is to give from day to day richer milk when the tempj^- 
atnre falls and poorer milk as it rises; or, in other words, the quality of fte 
(solids and fat) varies inversely to tomperatore changes.” 




ipaiRII of bnttor ]»oductlon in winter, T. L. HiEOKEB {MimmaUi 
8ta, Bid. 35, pp, 54-64, fig». 5 ).—^In connection with the observations 
on tbfi herd of 23 cows (p. 928), the cost of producing butter in winter 
was determined for each cow. The cost of the feed was calculated on 
the same basis as in the yearly record. Each milking was weighed 
and tested by the Babcock-test and the cows were weighed weekly. 


It wafl found impossible to make the trial the same length for each cow for the 
reason that they were not all at the same time in a condition which would make it 
fair, so each cow was placed on trial at a time when it was thought she would do 
herself justice.^' 


The trial with different cows lasted between 112 and 181 days. The" 
data given include the average live weight of the cows, the dry matter 
eaten per day per 1,000 lbs. live weight and per pound of butter fat 
produced, the butter fat produced per day, and the cost of food per 
pound of butter fat. These all show very wide variations, the dry 
matter eaten per 1,000 lbs. live weight varying from 14.60 to 28.24 lbs., 
the dry matter eaten per pound of butter fat from 18.44 to 31.05 lbs., 
and the cost of food per pound of buttei\lat from 10,8 to 17.8 cts. 


It is evident that some cows produce butter fat much cheaper than others, the 
variation being so great that under certain conditions one class will produce it at 
a profit and another at a loss.^^ 

The author concludes that it is not a question of the size or breed of 
the cow, but rather of conformation; and he divides the herd into 4 
groups on-this basis as follows: (1) Beefy cows, (2)4hose with less 
tendency to plumpness, (3) cows spare and angular in form but lacking 
depth, and (4) cows spare and angular with deep bodies. For each of 
the cows in these different groups the weight is given, the dry matter 
eaten per 1,000 lbs. and per pound of butter fat, and the cost of food per 
pound of butter fat, together with the average for each group. The 
range of variation and the averages are given in the following tabte: 


Record of butter production by groupe. 


Groups. 

Dry matter eaten 
daily per 1,000 lbs. 
live weight. 

Dry matter eaten per 
poiind of butter 
fat. 

Cost of food per 
poand of but¬ 
ter fat. 

High. 

est. 

Low- 

est. 

Aver¬ 

age. 

High¬ 

est. 

Low¬ 

est. 

Aver¬ 

age. 

High¬ 

est. 

Low¬ 

est. 

Av¬ 

er¬ 

age. 


Zbt. 

Lb 9 . 

Lb9. 

Lbs. 

Lbt. 

Lbt. 

Cts. 

Ctt. 

Cts, 

3. B^f type*, blooky and plump. . 

10.96 

14.^ 

16.66 

32.47 

28.94 

81.25 

18.2 

16.4 

17.6 

2. Leea tendency to lay on flesh. 

25.15 

16.76 

21.02 

81.05 

24.44 

26.42 

17.8 

13.8 

18.1 

2. Spare and angular,but lacking depth. 

23.59 

22.09 

23.00 

28.58 

23.75 

25.54 

16.6 

18.4 

14.0 

4. Spare and angular with deep bodies. 

28.24 

17.87 

28.58 

28.06 

18.44 

21.15 

12.9 

10.8 

12.1 


These figures show a steady increase from group 1 to group 4 in 
respect to the amount of dry matter eaten per 1,000 lbs. live weight, 
but a decrease in the dry matter eaten per pound of butter fat pro¬ 
duced and in the cost of food per pound of butter fat. 
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The cost of butter fat as indicated in the last column seems to depend more 
the type of cow than the breed, there being less variation in cost of productioii 
between oows^of a certain type than between cows of the same breed. The cost of 
100 lbs. of dry matter was 57 cts. ... 

^^The first group consumed, on an average, 20;81 lbs. dry matter per day, return¬ 
ing 4.7 cts. profit [with butter fat at 25 cts. per pound]; the cows in group»2 ate 20.37 
lbs. dry matter and gave 7.5 cts. profit; group 3 ate 19.95 lbs. each and returned 8.1 
cts., while group 4 ate 21.86 lbs. each per day at a profit of 13.3 cts., or nearly 3 times 
as great a net profit as the blocky cows in group 1. 

The effect of feeding bone meal on the character of the milk, 

J. L. Hills ( Vermont ISta. Rpt. 1893j pp, 106j 107), — To observe the 
effect of feeding bone meal on the ash and phosphoric acid content of 
milk, 2 Ayrshire cows were fed 2 lbs. each per day of clean ground 
bone. The milk was tested for ash and phosphoric acid a number of 
days before adding the bone meal, and for 10 days after the cows had 
become accustomed to it. The average results for each cow are given 
in the following table: ^ 

Jsh and pliosplioric acid in milk before and after feeding hone meal. 



1 Cow Hilda. 1 

1 

Cow Juno. 

Ash. 

Pbos- 

phorio 

acid. 

Ash. 

Phos- 

phoric 

acid. 

Before fee^linc bone moftl.... 

Per cent. 
0.802 
.809 
.007 

Per cent. 
0.2142 
. Tm 
.0121 

Per cent. 
0. 702 
.704 
.002 

Per cent. 
O.lf^ 
.1019 
.0110 

After fe^’iding bone ........._ 

Grain on bone meal....... 



^^There appeared little dilTercnco in the percentage of ash, but its composition 
seems to have been slightly changed and the phosphoric acid increased.^^ 


Effect of the change from barn to pasture, J. L. Hills ( Yer- 
mont 8ta, Ept, 1893^ pp. 107-109 ).—Previous observations on this subject 
ha,ve been reported in the Annual Keports of the station for 1889, 
1890, 1891, and 1892 (E. S. K., 2, p. 667; 3, p. 477; 4, p. 491; and 5, 
p. 317)r. The present observations were on the new station herd of 21 
COWS. They ate before and after the change a liberal ration of equal 
parts of corn meal and bran, with hay and silage, and were stabled at 
night during the pasture period. The milk was tested for 20 days 
previous to pasture and for the same length of time beginning 10 days 
after the change. The changes in the milk yield and constituents of 
each cow in changing from barn to pasture are noted. 

The cows gained in both quantity and quality of the milk, and made more 
butter on pasture. Out of 21 cows but 2 failed to increase in the milk flow and but 
2 lowered its quality as a result of the change. 

^^The average gain was equivalent to nearly 3 lbs. of milk and nearly a quarter 
of a pound of butter per day and per &w, while the fat was increased over a third 
per cent. The quality of milk was increased a seventh, and because of the increase 
in both the quantity and the quality of the milk, the butter yield was increased 
nearly a quarter.” 





The changes noted in the observations previously reported are snm- 
marized. 

*<The evidence appears overwhelming that cows on early pasturage—May and 
June—mahe not only more hut richer milk than during the last months of their 
hamlife.*^ 

Whale flesh meal as a food for milch cows, J. Sebelien {Aasj 
Norway: 1894, pp, 33 ).—A feeding experiment with 20 cows was con¬ 
ducted at Aas Agricultural College to trace the effect of whale flesh 
meal on milk and butter production. The experiment included 3 main 
periods, (1) the preparatory period, lasting 32 days; (2) the experi¬ 
mental period proper, lasting 50 days; and (3) the post-experimental 
period, lasting 20 days. The cows were se])arated into 2 even lots of 10 
each. During the first and third periods both lots were fed a basal 
ration of 80 kg. of turnips, 90 kg. of cut straw, 40 kg. of hay, 10 kg. 
each of rape-seed meal, linseed meal, and malt sprouts. Lot A 
received this r^ion during the second period also, the quantities fed 
being somewhat changed; but lot B received 0.5 kg. of flesh meal per 
head per day during the first 20 days of the second period in addition 
to the ration in the first period, and later from J to 1J kg. of the con¬ 
centrated feed in tlie ration was replaced by a like quantity of flesh 
meal. The following table gives the average results obtained: 

Avei'age daily production of milk and fat per cow. 



Lot A, same feed throughout. 

Lot*B, whale flesh meal dur¬ 
ing period 2. 


Yield of 
milk. 

Fat con¬ 
tent. 

Yield of 
fat. 

Yield of 
milk. 

Fat con¬ 
tent. 

Yield of 
fat. 

First period. 

SeeonU period. 

Third period. 

rounds. 
2U. 08 
17. 77 
15. 07 

Per cent. 
3.05 
3.40 
3.57 

Pounds. 
0.674 
.604 i 
.560 

Pounds. 
20.13 
17.07 
15.94 

Per cent. 
3.51 
3.67 
3.64 

Pounds. 
0.705 
.658 
.580 


It would appear that the feeding of flesh meal increased the produc¬ 
tion of milk and slightly improved its quality. The author concludes 
that this result will be obtained whether the flesh meal be fed in addi¬ 
tion to an ordinary fairly rich ration, or in partial substitution of the 
vegetable concentrated feeds in the same. If the ration is rather scant 
and of a narrow nutritive ratio, the addition or substitution of whale 
flesh meal will produce no increase in the yield of fat, since the milk 
under such conditions seems to grow thinner, even if the milk yield is 
increased. 

The average live weights of the 2 lots of cows remained nearly 
unchanged throughout the experiment. 

Neither the quality nor the flavor of the butter was apparently 
affected by feeding as much as 3.3 lbs. of flesh meal per head per day. 
In a record given of the experience of practical farmers in feeding flesh 
meal to milch cows, it is stated, however, in one instance that 
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butter from flesb meattfeediug will be faultless when first made^a fislij 
taste is apt to appear when the butter is kept for some time. The 
consensus of opinion among farmers is on the whole favorable to the 
use of whale flesh meal for cows. The'quantities fed ranged from 
0.4 to 3.3 lbs. per head per day. Flesh meal is also reported rfs fed to 
bulls, growing cattle, swine, and poultry with satisfactory results.— 
¥. W. WOLL. 

Dairy herd record for 1893, T. L. Hjeoker (Minnesota 8ta. Buh 
35jpp. 37-53j fig. 1 ).—This is a record for the year 1893 of the 23 cows 
of the college herd, including the kinds, amount, and cost of food 
eaten; weight of cows and milk and butter fat produced; percentage 
of fat in milk; and cost of feed. The herd included the following 
breeds: Jersey, Holstein, Guernsey, Shorthorn, Polled Angus, and 
crosses and grades of these breeds. The data are given for each of the 
cows individually. 


special effort was made to select an econo^nical ration ;^tlie cows were fed 
bran, barley, corn, linseed meal, silage, roots and bay as had been the practice 
theretofore/^ 


The milk from each milking was weighed and recorded and a sample 
taken for testing. Tlie data given are discussed in detail. 

^*The record of the dairy herd for the year 1893 seems to warrant the following 
conclusions: 

(1) The average annual cost of keeping a dairy cow is $38. 

(2) A herd of cows bred on dairy lines, well fed and carefully handled, will pro* 
duce on an average 6,400 lbs. of milk per year at a cost of 62 cts. per 100 lbs. and 
124^ c^nts a pound for butter fat. 

** (8) A herd of good dairy cows well fed and carefully handled will produce on 
an average 800 lbs. of butter fat each per year, which is equivalent to 865 lbs. of 
butter per cow. 

** (4) The average cost of a pound of butter will be 10^ cts. 

(5) Taking the entire herd, the average cost of a pound of butter fat during the 
winter months is 13.9 cts.^^ 

Records of the station herd for 1892 and 1893, J. L. Hills 
(Vermont 8ta. Bpt. 1893, pp. 81-87 ).—This is a detailed record for each 
cow of the station herd for the years 1892 and 1893. The record for 
1892 is reprinted with some additions from the Annual Eeport of the 
station for 1892 (E. S. R., 5, p. 320), 

The record for 1893 includes 21 cows. It shows the number of days 
the cows were in milk, the total yield and composition of the milk of 
each cow, the yield of milk constituents, the calculated yields of butter 
and cheese, the number of pounds of milk required to make 1 lb. of 
butter and cheese, and the relation between the value of the entire 
product from butter and cheese. The butter yield is calculated by 
a>8suming 110 lbs. of butter to be made from 100 lbs. of butter fat, and 
the yield of green cheese is calculated by multiplying the per cent of 
fat by 1.1 and the per cent of casein by 2.5. The summary of the 
record for 189318 as follows: 


tootoah^ 

dvera^ 0 j^er o&w for the year t89S, 


* 

Total yield of milk. 

Composition 
of milk. 

Yield of milk 
constituents. 

Calculated 
yield of— 

Hilkre< 
quired per 
pound m— 

CO 

•rs 

o 

CO 

3 

o 
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Total solids. 

45 

.3 

s 

o 

Butter. 

Cheese. 

1 

a 

Cheeae. 


Lbs. 

Per ct. 

Per ct. 

1 

Lb'i. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Us. 

Average per cow. 

fi, 455 

13.08 

4.38 

883 

283 

182.0 

311 

758 

20.8 

8.6 

Average 0 mature Jerseys. 

6,232 

14.73 

5.22 

918 

325 

198.2 

358 

8,53 

37.4 

7.3 

Average 1 mature Ary shire. 

8, 273 

12.31 

3.57 

1,018 

295 

194.1 

325 

811 

25.4 

10,2 

Average 4 Hoi steins. 

8.420 

12.80 

3.73 

1,078 

314 

208.0 

345 

865 j 

24.4 

9.7 

Average 3 best Jerseys. 

7,197 

14.66 

5.21 

1,055 

376 

228.9 

413 

986 

17.4 

7.8 


The yield of the herds for 1892 arrd 1898 as regards quantity and 
quality of milk are compared, and the composition of the milk of a 
number of youn^ cows for the first 2 periods of lactation is compared. 

'^The regular members of the station herd of 1892 averaged 7,197 lbs. of milk and 
351 lbs. of butter, while in 1893 the regular members averaged 7,115 lbs. of milk and 
341 lbs. of butter. The entire herd made during the same years 147,609 and 135,615 
lbs. of milk and 7,014 and 6,541 lbs. of butter. 

^^Calculations based on Dr. Van Slyke^s work indicate that the regular members 
averaged 856 and 831 lbs. of cheese, and the entire herd produced milk equivalent 
to 17,154 and 15,926 lbs. of cheese in 1892 and in 1893, respectively. The poorer 
record for 1893 was partly due to abortion. There was no material change in the 
quality of the herd milk for me 2 years and but slight variations in the quality of 
the milk of the individual cows. The 2-year-old8 of 1892 gave the same or slightly 
better quality of milk during their second lactation. The milk, except that of ^ 
Jerseys, was found to be worth as much for cheese as for butter, at the average 
market prices. . . . 

^‘If lbs. of cheese are considered to be equal in market value to a pound of 
butter, which are fair market conditions, then for every $100 obtained for the herd 
milk made into butter there would have been received $98 if the milk had been made 
into cheese.^^ 

Fig feeding, J. L. Hills ( Vermont Sta. Ept, 1893j pp. 30-40), 
Synopsis.—An experiment on 2 lots of pigs of the effect of feeding bulky as com¬ 
pared with more concentrated food during the early growth of the pigs on the 
general gain in weight, and on the shrinkage of the pigs in dressing. The differ¬ 
ence in richness of the rations was brought about by feeding more or less corn 
meal in proportion to the skim milk. Those on the narrower rations gained 
faster and ate less dry matter per pound of gain than those on the wider rations, 
but the shrinkage on dressing was the same with both lots. At current prices 
the skim milk fed to the pigs was calculated to have brought about 25 cts. per 
100 lbs. 

Four Chester Whites and 4 Small Yorkshires were selected for the 
experimeht when about 8 weeks old, and divided into 2 lots with 2 pigs 
of each breed in each lot. After feeding both lots alike for about 3 
weeks the experiment was commenced May 30 and continued until 
December 10 with the Chester Whites and until January 10 with the 
Yorkshires. Lot 1 (bulkier food) received 2 oz. of com meal pet 
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quart of akim milk until they were taking 6 qt. of skim milkt when Hie 
additional food required consisted of a mixture of equal parts of oorii 
meal and wheat bran until they weighed 200 lbs., when they were 
finished off on skim milk and corn meal/ Lot 2 was fed on skim milk 
alone until they took 9 qt. per day, when an ounce of corn meal per 
quart of skim milk was added until 12 qt. was being taken, when the 
corn meal was doubled until the pigs weighed 150 lbs. each; they were 
then given all they would eat of the corn meal and wheat bran mixed, 
and were finished off* in the same manner as lot 1. Soon after the 
beginning of the experiment the 2 Small Yorkshires in lot 1 died. 

The data for the experiment, including the gains in live weight by 
periods, the amounts of food and of dry matter eaten, financial results, 
and the loss on dressing, are tabulated. The financial results are based 
on dressed pork at 7 cts. per i)ound, corn meal at $21 and bran at $17 
per ton, and skim milk at 15 cts. per 100 lbs. 

A summary is given in the following table: 

Summary of results of pig feeding trial. 




Axerage 
gain in 
live 
weight. 


Dry matttir eaten. 

Cost of 


Lot. 


Shrink¬ 
age in 
dressing. 

Per lb. 
gain in 
live 

weight. 

Per lb. 
gain in 
dressed 
weight. 

tood per 
pound of 
gain in 
dressed 
weight. 

Average 
profit, 
per pig. 

1 

Chester Wliites, bulkier food. 

Pounds. 

264 

Percent. 

]3i 

Pounds. 
3.24 

Powids. 

3.73 

Cents. 

4.83 

H 84 

2 

Chester Whites, narrower ration . 

290 

I'q 1 

J.17 

3.64 

C.G,*) 

6.09 

2 

Ik 

Small Yorkshires, narrower ration 

211 

16 

3.33 

3.06 

5.68 

2.02 


^'The Chester Whites of lot 2, whose ratiou was narrower than those of lot 1— 

*'(1) Gained faster, 

(2) Reached a greater live weight, 

(8) Shrank the same, and 

^^(4) Ate less dry matter to make a pound of live or dressed weight than did the 
pigs whose food from the beginning was bulkier. Chester White No. 2 of lot 2, how¬ 
ever, weighed no more at slaughter than did the Chester Whites of lot 1, notwith- 
Btandiug it had eaten 75 lbs. more dry matter. This makes the cost of the food of 
this pig so high and so reduces the profits that the total profit per pig for the 2 lots 
is nearly the same. . . . 

'^The Small Yorkshires grew slowly. . . . They gained less in more time, ate more 
dry matter to the pound of gain in live or dressed weight, and their food cost more 
per pound of increase of dressed weight than that fed the Chester Whites. . . . 
They were kept at a profit, yet the money gam from 7^ months of feeding was but 
little more than one half that derived from a monthless feeding with the larger 
breed. . . . 

*^If the manure is considered to offset the care and the cost of gain is subtracted 
from the price obtained for dressed pork, the skim milk may be consiclered to have 
brought 25 cts. per 100 lbs. The fertilizing value of the food was 58 per cent of its 
market value. 

Proper amount of sMm milk for^finisMng off {p.Zl).-~'Fvom October 11 
to December 10 lot 1 received 366 qt. of skim milk and 374 lbs. of ooru 
meal each, and the Chester Whites in lot 2 received 732 qt. of skim 
milk mad 339 lbs. of corn meal each. * 



«®lllft pl*» «ift« »te the meet gained the most, bnt . . , the extra 23 lbs. Hye weight 
ooet^tl.^ more) er 8.4 cts. per poond, whereas it only brought 7 ots. This is a 
reversal of the results found with 8 pigs last year [E. 8. R., 6, p. 318], but, as before 
stated, pig 3 [in lot 2] did so poorly that he lowered the average and the results Me 
less satisfactory than might he wished/' 

Pig feeding, L. Foster {Montana 8ta. Bui. 3, pp. 35-63).—This is a 
popular bulletin discussing the principles of feeding, the average com¬ 
position of American feeding stuffs, feeding standards, and preparation 
of food, together with quotations from the work of some of the stations 
in feeding pigs. 

Analyses of milling by-products, J. L. Hilt.s and B. O. White ( Vermont Sta^ 
Mpt, X89Sy pp. ^6-S8). —^Analyses with reference to food constituents and notes on 
methods of manufacture are reported for the following materials: Corn oil cake, 
gluten meal, gluten feed, scorched barley, maize Iced, middlings, ground peas and 
oats, oat hulls, ^^nutriotone," and peanut meal. 

What constituents of wine hinder pepsin digestion? H. Pkteus (Bor, pharm. 
Gee., 4 {lS94)yp, 26S; abs. in Chem. Ztg,, 18 (1894), No. 102y lieperf., p. 829). 

Comparative examinations of different meat extracts, A. Siutzeu {Ztschr. 
angew. Chem,, 1895y No. 6, pp. 157y 158). 

Cocoa as a food material, H. Cohn {Zischr. physiol. Chinn.y 20, No. 1 and 2, pp. 
1-27 ).—An extended study of the food nutrients of cocoa and thoir digestibility as 
shown by the natural and artificial methods. Artificial digestion showed 64 per cent 
of the nitrogen digestible, including the theobromin. In a digestion trial on the 
author himself 52.7 per cent of the protein and 95.38 per cent of the fat were digested. 

On roasted chicory, E. G. Clayton (Analyst, 20 (1895), Jan., pp. 12-15). 

Heat production in the chick before and after hatching, M. S. Pfmbkey, M. H. 
Gordon, and R. Warren (Jour. Physiol., 17 (1894), pp. 831-848; ahs. in Jour. Chem. 
Soc. London (1895), Feh., p. 51). 

On the nature of muscular contraction, T. W. Englemann (Nature, 51 (1895), 
Mar. 28, pp. 519-524, figs. 2). 

Sugar in the nutrition of animals, A. Vivien (Ind. Lait., 20 (1895), No. IS, pp. 
99, 100). 

The feeding of animals for the production of meat, milk, and manure and 
for the exercise of force, Lawes and Gilbert (Jour. Boy. Agl. Soc. England, 6 
(1895), No. 21, pp. 47-146, tables 2). —The substance of this article will be contained 
in a bulletin on the Rothamsted Station soon to be issued by this Department. 

Compounding rations for animals, P. Faucompr^. (Ind. Lait, 19 (1894), No. 48, 

pp. 882, 888). 

Feeding mBk cows with hairy vetch, C. J. Martin (Ivd. Lait., 20 (1895), No. 8, 
pp. 19, 20). 

The influence of the month of calving on the milk production of a cow, 

P, ScHUPLi (Einfluss der Kalbezeit der Kiihe auf die Mdcherzeugnng und auf die 
Aufzuoht. Berlin: Pub. by Molkerei Zeitung, 1894; abs. in Euhling’s landw. Ztg,, 44 
(1895), No. 4,pp. 75-80). 

Peanut oil as a substitute for milk fat in calf feeding (Landw. Woohenbl. Sohles. 
MoUt., 46 (1895), No. 11, pp. 167-169). 

Measurements of hogs of different breeds, Junghanns (Miti. deut. landw. Ges., 
tm, No. 5,p. 52, fig. 1). 

Heredity in horses, A. Oliver (J5w7. ilfin. Agr, France, IS (1894), No. 8, pp. 892-907). 

Barnyard fowls R. Saint-Loup (Les oiseaux de baase-cour. Paris: J. B, BaUih% et 
file, pp. 869, figs. 107). 

Characteristics of breeds of chickens, E. Lemaine (Agl. Gaz. N. S. Wales, 5 
(1894), No. 12, pp. 878S8Q).—k tabulated summary giving number of eggs laid^dAlly 
inoreftie in weight of chick, weight when 6 months old, and other data for ^ httsda* 







VETEEINAEY SCIEITCE AED EBAOTtCE 

Olanderg, W. L. Williams {Montana 8ta. Bui. 4,pp. 67-113^pU. 7).^ 
This is a general discussion on the subject in popular form. , Among 
the topics treated are the pathology, symptoms, and diagnosis of glan¬ 
ders; strangles, pink eye, acute nasal catarrh, infectious or epizootic 
catarrhal fever, chronic nasal catarrh, diseases of the facial sinuses, 
diseased teeth, and nostril tumors, which have sometimes been con¬ 
fused with glanders. The only safe method of diagnosis is the use of 
mallein. 

''Althougli most modern investigators admit the curability of some cases of glan¬ 
ders, these recoveries are confessedly few and the treatment of the malady, whether 
by medicines or mallein, is yet purely experimental, unworthy of confidence fVom a 
practical standpoint, yet pointing hopefully toward reliable treatment in the near 
future. Apparent recoveries from glanders are unfortunately too often apparent 
only, and serve to continue the spread of the disease.^' 

Experimental trichinosis in Spermophilus 13-lineatus, G. W. 

Stiles (Vet Mag., 1894, pp. 727, 728; Centbl. Baht und Far., 16 {1894), 
No. 19, pp. 777, 778). —The disease trichinosis was given experimentally 
to spermophiles, but the author does not believe that these animals 
are of auy practical importance in transmitting the disease to hogs.— 
c. w. stiles. 

Discussion of the coccidian origin of cancer, Fabre-Domeegue 
{Ann. MicrograpUe, 1892, pp. 49-^67, 97-110, 145-164, 221-236, 579-587, 
603-614, figs. 27). —The author’s conclusions maybe summarized as fol¬ 
lows; (1) The parasite theory of cancer, originating in the writings of 
Pfeiffer, Darier, Wickham, and d’Albarran, rests upon observations 
which have no connection with one another and no ^analogy; (2) the 
objects described as Sporozoa have only certain morphological resem¬ 
blances to these animals, but do not possess coccidian characters; (3) 
all the pseudococcidia as yet described are connected by insensible 
gradations with the neoplastic cell, from which they originate by 
degeneration; (4) epithelial cancers of animals, really homologous to 
those of man, are also not parasitic; (5) in attempting to demonstrate 
the necessity of a i)arasitic origin by comparing epithelial cancers with 
galls of vegetables and infectious neoplasms of animals one fails to 
recognize the very nature or essence of cancer and compares conditions 
which are not comparable.—c. w, stiles. 

Notes on parasites, C. W. Stiles and A. Hassall ( Vet Mag., 1894, 
pp. 729-741, figs. 11).—A new species of intestinal fluke {Distomum tricolor) 
in the cotton-tail rabbit {Lepus sylvaticus Bachman) and in the Northern 
hare {L. americanus Erxleben). This species is found to be common in 
Maryland, the District of Oolunfbia, and Virginia; it stands midway 
between the genera Mesogonimus and JJrogonimus, and the authors are 
dottbtM as to the validity of these two genera. 



(Polforehis) moUe (Leidy, 1856, S. aud H., 1894).—Aiiatx)m- 
icsal deseription of original types of Monostomnm molle Leidy.—o, w. 
syUiBS. 

New American finds of Sarcosporidia, C. W. Stiles (Vet. Mag.^ 
lS94j An undescribed species of Miescheria is present in 

tiie heart of nearly all cattle examined in the District of Golumbia; an 
undescribed species has been found in rabbits in Illinois by Schimer and 
in Maryland by Hassall; Sarcosporidia were found very common in Iowa 
rats by Stiles; Balbiaria Bp. found in SetophagaruticillahyBisLB^sAh, an 
undescribed Sarcosporidium found in chickens by Stiles.—o.w. stiles. 

On the genus Oongylonema Molin, L. G. Neumann (Mem. Soc. 
Zool. France^ FJ/, pp. 463-473^ figs. 4 ).—A general revision of the genus 
Gongylonema (family Filariidce) based upon material from Africa and 
India. Eevised generic and specific diagnoses are given. The follow? 
ing synonymy and data are given for the forms which occur in domes¬ 
ticated animals: 

(1) 0. scutatum (Muller, 1869) Eailliet, 1892 (Spiroptera scutata cesopha- 
gea bovis Miiller, 1869; Filaria sev. sp. smitata Lkt., 1876; Myzomimus 
soutatus Stiles, 1892) recently found by Fayet in 105 out of 136 cattle 
examined at T^bessa (Algeria); the parasite occurred in nearly every 
animal infested, in the thoracic portion of the oesophagus. Fayet 
found the same thread worm in 14 per cent of 494 sheep examined at 
T^bessa, and Boulant found it in nearly all the sheep slaughtered at 
S(^tif. Fayet also found it in (34=) 32 per cent of the goats examined. 
It has also been found in the borse (Miiller). 

(2) O. pulchrum Molin, 1857, was found by Fayet in the oesophogeal 
epithelium of 5 out of 20 hogs. 

(3) G. verrucosum (Giles, 1892) Neumann, 1894 (sp. verrucosa Giles, 
1892; G. «ci^^a^i^i%Eailliet, 1894, ex parte), which Eailliet believed was 
identical with G. scutatum^ is reestablished as a distinct species. It 
was found by Giles in India in the epithelium of the stomach of sheep 
and of the zebu. 

The other forms mentioned are G. musculi (End., 1819) from the mouse 
(Mus musculus ); G. filiforme Molin, 1857, from Inuus ecaudatus; G, spi¬ 
rals Molin, 1857, from Gervus dama; and G. ursi (Eudolphi, 1819) from 
Ursus arotos. 

Neumann^s original observations are confined to the species from 
domesticated animals.—o. w. stiles. 

Abibliography, history, etc., of Italian helminthology, O.Parona 
{Atti B. JJniv. Genova^ 13 (1894), pp. 733, map 1).—This elaborate work 
by Parona is divided into four parts: (1) The history of helminthology 
in Italy; (2) the parasites treated systematically, with cross references 
to the literature under each group, and a compendium of species 



given. The map gives the geographical distribution of the parasites 
of man in Italy. 

This work represents years of hard labor on the part of Parona, and 
is one which is absolutely indispensable to all original workers in hel¬ 
minthology.—o. W. STILES. ^ 

A te 0 t of serum from tuberculous animals as a dia§^nostic agent for tubercu¬ 
losis; Ebeu {Ztsehr, Fleiach- und Mihh 5 (1895), No. 5, pp. 91, 92). — ^No reaction 
resulted after the serum was employed. 

The teeth of the horse, W. (J. liii>EWooi> (Nat. Sci., 0 (1895), No. 38 , pp. 249-^268, 
figs. 2). 

DAIRYING. 

The composition and analysis of milk and milk products, 

H. D. Kiohmond [Analyst^ 20 {1895)., Mar,.^ pp, 54-56 ),—A rejiort on the 
work done during 1894 in the laboratory of the Aylesbury Dairy Com¬ 
pany. The results of analyses of 28,455 samples of milk are summa¬ 
rized by months. Tlie average for the year was 1.0322 sp. gr., 12.67 per 
cent solids, 3.86 per cent fat, and 8.81 per cent solids-iiot-fat. ^^As is 
usual, the poorest milk is found in the summer and the maximum is 
attained in November.” 

The 2,269 samples of cream tested sliowcd an average for the year of 
48,9 j)er cent of fat. The average for 44 samples of clotted cream was; 
Water 31.59, fat 60.25, solids-not-fat 8.16, and ash 0.69 per cent. 

The composition of the 174 samples of butter from diOerent coun¬ 
tries was^s follows: 

Composition of hutUr as sold in England. 

Katio of 
water to 

Water. Fat. Salt. solids- 

n»t-fat. iiot-fat 

less salt. 

Percent. Percent. Percent. Percent. 

14.32 80.08 2.47 0.19 . 

12.78 84.19 .78 .03 . 

13.00 85.05 1.85 .09 9.2 

n3.57 87.72 4.63 

9.68 82.98 1.96 

11.27 85.28 3.45 

14.81 84.36 2.01 

13.75 83.18 1.78 

14.26 83.84 1.90 

15.23 87.62 1.83 

11.90 84.03 . 48 

18.40 85.70 . 81 

16.39 87.65 6.16 

10.10 79.09 1.90 

13.11 83.94 2.95 

12.53 89.82 2.69 

8.24 85.41 1.44 

10.72 87.21 2.07 

The analysis is given of the fat of several samples. Analysis of a 
sample of salted butter when first made and after keeping in a cask for 
1 month showed that the percentage of wat^ had diininished flw 16^ 


8.29 . 

.67 . 

1.97 18.1 
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1.07 . 
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French butter, fresh (41 samples): 

Highest. 

Lowest. 

Average. 

French butter, salted (31 samples): 

Highest. 

Lowest. 

Average... 

Brittany butter (6 samples): 

Hignest. 

Lowest. 

Average. 

English butter, fresh (22 samples): 

Highest. 

Lowest. 

Average. 

English butter, salted (46 samples): 

mghest.. 

Lowest. 

Average. 

Australian and Now Zealand butter (6 saiuplos); 

Highest.-. 

Lowest.*.. 

Average.^.... 






























tb ll.®8, and the salt fh>]3i 3,96 to 2,01, the conclusion being 
that the water had run out rather than evaporated. 

A contributioa to the study of the ash of cheese, G. Mabiani 
and B. Tasselli {8taz. Sper. Agr. ItaL, 28 {1895)^ No. 1, pp. 23-26)^ 
Analyses nf the ash of 15 samples of clieese made by different methods 
are tabulated. The ash of 2 samples gave slightly alkaline reaction, 
that of all other samples being neutral. 

In all samples there was less lime than phosphoric acid, the percent¬ 
age of phosphoric acid being from 1.07 to 1.75 times that of the lime. 

Edam cheese with 77.984 per cent of dry matter contained 5.798 per 
cent of ash. The percentage of chlorin was 1.591, equivalent to 2.624 
per cent of sodium chlorid. The percentage of calcium oxid was 0.787 
per cent, and of phosphoric acid 1.38 per cent, the ratio between the 
two being 1:1.75. 

Cheese made from separator skim milk contained 55.243 per cent of 
dry matter, 7.473 per cent of ash, 2.154 per cent of chlorin (equivalent 
to 3.553 per cent of sodium chlorid), 1.102 per cent of calcium chlorid, 
and 1.845 per cent of i3hosi)horic acid, the ratio between the last two 
being 1:1.67. 

The composition of milk and the conditions affecting it, as 
shown by Bell’s analyses, J. F. Liverseege {Analystj 20 {1895)^ 
Jan.^pp. 7-^12). —The author discusses the analyses of the milk of 273 
cows and 55 herds with reference to the milk standard of the English 
Society of Public Analysts, and with reference to the effect of breed, 
time of milking, and food on the composition of the milk. 

These analyses show that— 

^^(1) With 4 very slight exceptions, all the mixed milks are up to the society’s 
standard [8.5 per cent solids-not-fat and 3 per cent fat]. 

(2) Only 4 per cenl of the milk from the single cows would show signs of much 
adulteration, as judged hy the society’s standard, if allowance is made for excess of 
the other constituejits. 

(3) Analyses by the Bell method may give from 0.40 less to 0.26 per cent more 
than the calculated figures. 

** (4) The longer the time between milking the lower will be the fat in milk. 

^^(5) WHh the exception of brood, tile other conditions have much less effect on 
the proportion of poor milks. 

Note on Recknagel’s phenomenon, H, D. Eiciimond {Analyst, 20 
{1895), Jan., pp. 1-3). —Eeckiiagel, aud later Vieth and other chemists, 
observed that the specific gravity of milk immediately after milking 
was lower than after standing some time. This Eecknagel attributed 
to a swelling of the casein. The author reviews the subject and refers 
to some preliminary experiments without giving any details. 

It seems probable that Recknagel’s explanation that a change in the casein occurs 
is correct, and that this is due to an enzyme (possibly the enzyme which causes the 
ohanges within the udder); it would appear from this that milk is still a living 
tissue after secretion. It is probable, tl^en, that fore-milk (i. 6., milk that has 
remained ready formed for some time within the udder) will show much less rise 
than the later portions (which are drawn away as secreted). Preliminary experi- 
Ip^ts have shown indications of this b6ing the case.’' 
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EXt>EBIMEirr STATION RECORD. 

Investigations of the fat content of milk from individual cows, 

L, Hansen ( Ugeshr. Landm., 40 {1895), pp. 25-27). —The author deter¬ 
mined the yield of milk, and the percentage of cream in the milk as 
shown by Fjord’s control centrifuge, in case of 6 different herds for a 
period of 3 years, with the following average results per year: . 


Average annual record for 6 herds of cows. 


Herd number. 

1 

Number of 
cows. 

Average 
annual milk* 
yield per i 
cow. 

Average 
cream con¬ 
tent. 

Corre¬ 
sponding to 
fat. 

1. 

38 

Founds. 

5, 500 
5, 500 
5, 8(57 

Per cent, 
5.1 

Fer cent. 
8.6 

2. 

16 

5.0 

3.5 


13 

6.1 

3.6 

4. 

14 

4.6 

3.2 

5. 

11 

4,767 

4.6 

8.2 

6. 

4 

5,133 

4,4 

1 

3.1 




Herd No. 1, giving the largest average yield of milk, produced the 
richest milk, or at least as rich milk as herd No. 3, which yielded 1,100 
•lbs. less milk per head during the 3 years considered. All herds were 
well fed and cared for, and most likely of the same breed, viz, the ordi¬ 
nary Danish red breed of milch cows. A detailed statement of the 
average cost of production of 1 lb. of butter in case of 36 cows is 
given, the amount of milk, butter, and skim milk and their value, as 
well as the cost of the feed eaten being noted in each case; the period 
considered is 1 year. The yields of milk ranged from 3,788 to 10,068 
lbs.; of butter, from 121.9 to 394.8 lbs.; and the cost of producing 1 lb, 
of butter from 12.9 to 30.5 cents.— F. w. woll. 

Churning experiments, J. L. Hills (Vermont 8ta. Bpt, 1693, pjp, 
100--106), 

Sweet and ripened cream (pp. 101, 102).—The results are summarized 
for 33 churnings of sweet cream and 81 of sour cream as follows: 


Results of churning sweet and ri}yened cream. 


Condition of Ohuruing. 

Number 
of churn¬ 
ings. 

Milk 
taken as 
cream,* 

Fat in ' 
l^tter- 
[ milk. 

Fat in 
butter. 

Curd in 
butter. 

Tempera-' 
ture of 
churning. 

Time of 
churning. 

Sweet... 

33 

81 

Fer cent. 
16.8 
15.1 

Fer cent, 
0.36 

.24: 

Fer cent. 
•81.93 
82. 05 

Fer cent. 
0.66 
.73 

Den. F. 
57 
57 

Minutes. 

34 

27 

Kipened. 

i 


J This heading refers to the proportion of tlie weight of the cream to the weight of the milk from 
which it was obtained. 


The sweet cream butters included 5 made by the butter extractor 
with an average of 80.03 per cent of fat. The sweet cream butter con¬ 
tained no more curd in these experiments than the ripened cream 
butter. 

the same average temperature of ^churning, the sweet cream took a quarter 
as long again to churn and lost half as much again of fat in the buttermilk. This 
may be due in pai't to the fact that the sweet cream was less concentrated than the 
ripened cream," 
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Deep Betting and separator cream (p. 103).—series of 18 churnings 
with Cooley cream and separator cream, all made by tbe same butter 
maker, gave the following average results: 

Churning Cooley and separator cream. 


Separator. 

Number 
of churn¬ 
ings. 

Milk 
taken as 
cream.* 

Fat in 
butter¬ 
milk. 

Fat in 
butter. 

Curd in 
butter. 

'1'c‘mpera- 
tur(‘ of 
cbiiiniing. 

Time of 
churning. 

Cooley cream. 

10 

Per cent. 
19.9 

Per cent. 
0.4a 

Per cent. 
80. 70 

Per cent. 
0.66 

Deg. F. 
60 

Minutes. 

an 

Separator cream. 

8 

16.7 

.46 

82.16 

.57 

59 

35 


1 Thi* heading refore to the proportion of tho weight of tlie cream to the weight of the milk from 
which it was obtained. 


Some of these churnings were made during the summer, which 
accounts for the high percentage of fat in the buttermilk. 

creams were tliin, the-deep setting cream containing practically one fifth 
of the milk. Tliere Tvas little difierence in time or temperature of churning. The 
hotter made from the deep setting i)roce88, however, contained the least fat and the 
most curd.’^ 

Varying concentration of cream (pp. 102,103).—The results of 110 
churnings of cream of different thickness are summarized in the fol¬ 
lowing table: 

Churning thick and thin cream. 



Relation 
of cream 
to milk 
from 

which ob¬ 
tained, by 
weight. 

N umber 
of churn¬ 
ings. 

Acidity.* 

Fat in 
butter¬ 
milk. 

Fat in 
butter. 

Curd in 
butter. 

Tempera¬ 
ture of 
churning. 

Time of 
churning. 


Per cent. 



Per cent. 

Per cent. 

Per cent. 

Deg. F. 

Minutes, 

Very thick. 

10 to 11.9 

6 

31.0 

0.21 

81.73 


56 

14 

Thick. 

12 to 13. 9 

20 

31.0 

.23 

82. 78 


55 

24 

Medium. 

14 to 15.9 

35 

33.0 

.17 

82.47 

0. 67 

56 

28 

Thin.•-. 

16 to 17.9 

27 

34.5 

.33 

82. 30 

59 

56 

30 

Very thin. 

18 to 21 

20 

35.0 

.35 

81.03 

.66 

58 

34 

Exceedingly thin.. 

32.1 

2 

49.0 

• .35 

81.82 


56 

68 

Thick andmedium, 










10 to 15.9 

61 

32.0 

.19 

82. 50 


56 

25 

average. 

Thin, average. 

16 to 32.1 

49 

36. (f 

.34 

81. 88 


57 

33 


^ Expressed in cubic centimeters of tenth normal alkali needed to neutralize 50 cc. of cream. 


Under conditions where there is body enough of cream to ripen well, regardless 
of concentration, it is probably safe to say that the thicker the cream tho better, inasr'" 
much as skimming is as satisfactory, the completeness and-time of churning, and 
quality of the butter is better, a larger proportion of skim milk is delivered to the 
patroU; and vat and churn room and handling are saved. 

Varying temperatures of churning (pp. 103,104).—The results are tab¬ 
ulated for 101 churnings at temperatures varying from 49 to 68 ® F, 
At temperatures below 56° F. the average percentage of fat in the 
buttermilk was 0.17, and the average time of churning 32 minutes 5 
and at temperatures above 56^ the average percentage of fat in the 
buttermilk was 0.33, and the average time of churning 23 minutes. 
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A study of the table shows a connection between churniug temperature and the 
results of churning. As the temperature rises, the loss of fat in the buttermilk 
increases, the cream becomes thinner, the percentage of fat in the butter decreases, 
and the time of churning shortens. There is no apparent effect upon the percentage 
of curd in the butter. These points indicate that the proper answer to the often- 
asked question regarding the temperature of churning is: Churn at the lowest tem¬ 
perature which under the individual conditions will produce exhaustive churning 
and make a good quality of butter in a reasonable tirae.^' 

Varying acidities of cream (pp. 104,105.)—The acidity was determined 
by Mann’s acid test. The results are summarized of 51 trials in which 
the acidity varied from 27 to 42 cc. decinormal alkali per 50 cc. of 
cream. 

'^The only effect of increasing acidity of the cream shown in the table is in the 
composition of the butter. This again may be due to a thinner cream. 

Varying lengths of time in churning (pp. 105, 106).—The results of 91 
trials are summarized in which the time of churning varied from 15 
minutes or less to 1 hour or more. 

^ There seems to be no connection between acidity of tlie cream, the temperature 
of churniug, tlie curd in the butfcer, and the time occupied in the operation. The 
longer churnings, however, were on the thinner creams and lower temperatures, 
which is in line with the results shown in the table. The efl’ect of lower temperature 
appears to be to increase the percentage of fat in the but-ter; of thinner cream, to 
decrease it, and we find in this case but slight difference between the character of 
the butter made in less or more than 25 minutes. It is difficult to say which of the 
factors had the most influence in the slight difference.^^ 

Nummary (p. 106).— 

^^(1) In these experiments the per cent of fat in the butter appears lessened by 
' thinning the cream, by an increase in churning temperatures, by an increase in the 
acidity of the cream, by the lengthening of the time of churning, and by the change 
from a separator to a deep setting system. There was no marked difference in the 
fat percentages of sweet and sour cream butters. 

(2) The per cent of curd in butters did not ai)X)ear to be affected by the length 
of time or the varying temperatures of churning. The sweet cream butters con¬ 
tained more curd than those made from sour cream, and the deep setting butters 
more than did the sejiarator-inade goods. 

(3) The churnings were most exhaustive with thick and ripened creams at low 
temperatures, while vjirying acidities, length of churning, and methods of cream 
separation showed little effect. 

^^(1) The conditions most favorable in these experiments to exhaustive churning 
of a firm (high percentage of fat) butter from separator cream, api>eared to be, (1) 
a thick cream containing 10 to 16 per cent of the original milk; (2) ripened cream, 
unless churning at 54^ or below; (3) i, low churning temperature.^^ 

Swedish butter exhibitions during 1894, N. Engstbom {Tidslcr. 
Landtmdnj 15 {1891), pp, 922-926), — The 248 (creameries participating 
in the Swedish butter exhibitions conducted at Malmo and Gothenburg 
during 1894 exhibited 880 tubs of butter in all. The average wat^r 
content of all samples of butter was 13.87 per cent^ the range being 
from 9.13 to 20.22 per cent; 659 samples, or 74,9 per cent, contained 
between 12 and 15 iier cent of water; and only 36 samples, or 4.1 per 
cent, contained more than 16 per cent of water.— F. w. woll. 
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Manufacture of sweet curd cheese, T. L. Hacker {Minnesota 
iSta. BuL 35, pp. 104-128, Jigs, 7), —Detailed directions are given for 
making Edam and Gouda cheese. Gouda cheese is believed to be the 
kind best adapted for the home dairy, since ‘^(1) the milk is worked 
warm, fresh from the cow; (2) it requires less than 2 hours to do the 
work; (3) the cheese can be cured in a cellar or in any damp, cool place; 
(4) it is a good keeper; (5) it is nutritious and palatable.” llie data are 
given for 25 trials in making Edam cheese, 9 in making Gouda cheese, 
and 10 in mfiking h]mmenthaler or Swiss cheese. These data include 
the i^rincipal conditions of manufacture, and the composition of the 
milk, whey, and cheese, and in the case of Gouda and Swiss cheese the 
losses of solids and fat during manufacture. 

In the manuhicture of Edam cheese there was a loss in the whey of 
from 5.6G to 7.98 lbs. of solids jier 100 lbs. of milk, and from 0.3 to 0.87 
lb. of fat. In making Gouda cheese from 42.87 to 47.07 per cent of the 
solids in the milk and from 7.1 to 12.38 per cent of the fat in the milk 
were lost in the whey. In making Swiss cheese the loss of solids in the 
whey ranged from 40.97 to 59.93 per cent and the loss of fat from 10.44 
to 20.5 per cent. The whey in making all 3 kinds of cheese frequently 
contained more than 0.5 per cent of fat. The fat content was especially 
large in that of the Swiss cheese, where it ranged from 0.74 to 1.01 per 
cent. In a number of cases whey from making Emmenthaler cheese 
was run through the separator and the cream ripened and churned. 
The butter thus obtained scored 91 or 92 ]3oints. 

Whey butter as usually made is a very low grade of goods, selling about on a par 
with the grade generally termed ^packing stock, poor,’ which sells for 10 cts. when 
extra dairy butter sells at 20 cts. By running the whey through a separator and 
ripening the cream with good lactic ferment the quality of the butter can be 
improved 25 to 50 per cent.” 

Method of preventing mites in cheese, P. B. SECtELCKE {Fifth 
Bpt Danish State Agl. Councilors, 1893, pp. 125,126),—Hlw author gives 
the following method for preventing mites in cheese: The ceiling, 
walls, floor, and shelving of the curing room are whitewashed several 
times until the mites are destroyed. The cheese is first placed in a 
brine bath for 24 hours, and then in the curing room for 14 days, 
during which time it is wiped oft' daily. After 14 days it is thoroughly 
scraped and washed in lime water, jilaced on shelves, and kept clean; 
if a layer of slimy mold should again Appear, the (dieese must again be 
scraped and washed with lime.—F. w. woll. 

Miscellaneous notes on handling milk, J. L. Hills {Vermont 
Sta, Mpt. 1893, p. 111), —To compare the losses in making butter from 
milk containing large and small fat globules, the milk of 2 grouiis of 
cows possessing these characteristics was creamed in cold deep setting, 
the cream ripened, and churned at 58^ F. The percentages of fat in 
the skim milk, buttermilk, and butter and the mechanical losses are 
tabulated. There was but one third the loss in the creaming of the 
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milk containing the larger globules, and in this case there was also 
less mechanical loss.” 

^ The results of creaming milk of cows in different stages of lactation 
in cold deep setting and by separator are given. 

Tests of cream separators, H. P, Armsby, W. H. Caldwell, and 
L. E. Rebbr {Pennsylvania Sta, Bui. 27, pp. 23 ).—Tests are reported of 
the De Laval Alpha Acme, De Laval Ali)ha Turbine, United States No. 
3, and Standard Russian separators. In these tests the number of runs 
with each machine varied from 4 to 10. The completeness of the sepa¬ 
ration was determined by weighing and analyzing the milk used and 
the products obtained so as to keep a close check upon the results. 
The results of the tests are fully tabulated, together with results of 
tests made at Vermont and New York Cornell stations, and the results 
of estiniation of the steam consumption of belt and turbine separators 
are given. The average completeness of separation was as follows; 

Per cent. 


De Laval Alpha Acme... 98. 31 

De Laval Alpha Tiirhiiie. 99.23 

United States No. 3. 98.08 

Standard Russian.97.10 


Under the conditions of our tests, the steam was used very wjistefully. Our con¬ 
ditions, however, were not widely different from those of v(‘ry many small cream¬ 
eries, where a cornparativtdy small and cheaj) engine is em|>loyed for the plirposes of 
the creamery solely. Under such conditions it would ap])ear that simple determi¬ 
nations of the horsepower required to drive a separator are of no practical value to 
the creamery man, since they furnish no measure of the amount of fuel which he will 
.actually have to burn to operate the machines. . . . 

**The comparison of the steam consumption shows that under our conditions the 
turbine separators were more economical of steam than^the belt separators. That is 
to say, while the turbine uses steam extravagantly, the small engine of the average 
cteamery uses it still more extravagantly, *and the introduction of a turbine is likely 
to result in a saving of fuel. . . . 

^^The conclusion would seem to be that in small plants where a separate engine 
must be used for the creamery work a turbine will give the best economy, but thjit 
there is a point in the size of the plant were the economy of the belt machine will 
come to exceed that of the turbine.^^ 

Tests of dairy apparatus, J. L. Hills {Vermont Sta. Rpt. 1893, 
pp. 92-100 ).—The results are given of tests of a number of different 
kinds of separators, made in connection with the Vermont Dairy School, 
and the determination of the power required for running by means of 
a dynamometer. In most of these trials the cream was ripened and 
churned to butter. A record is given for the whole process of butter 
making. The average results with each kind of separator are shown 
in the following table: 
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Teats of separators. 


Separator. 

Number of runs. 

Speed in revolutions 
per minnte. 

i 

Amount of milk sep¬ 
arated per hour. 

Horsepower iiae^ to 
separate 1,000 lbs. 
of milk per hour. 

Fat content of— 

Proportion 
ot fat in wl^iide 
milk recovered 
in butter. 

Whole 

milk. 

Sk itn 
milk. 

Bowl 

slop. 

Tbeo- 

letical. 

Actual. 




IM. 


Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Be Laval Alpha Turbine.... 

4 

6, 780 

1,800 


4.35 

0. 06 

0.24 

98.0 

89.3 

J umbo.. - - 

4 

6, 92.5 

1, 820 

1.87 

4. 27 

. 21 

13 

9.5 9 


Be Laval Aljdia Acme Belt.. 

4 

5, 550 

l\ lOG 

.79 

4. 36 

.09 

1. G5 

97 ! 4 

90.1 

Reid’s Improved DaniHli- 

5 

5, 073 

2.078 

1.83 

4.24 

.17 

.08 

9G. G 

92.6 

TJnited States No. 1. 

3 

7,022 

1,911 

1.37 

4.18 

.17 

.11 

96.1 

92 8 

United States No. 3. 

3 

7, 330 

GOO 

.G1 

4. 31 

.08 

. 48 



Russian Steam. 

2 

7, OOG 

1,315 


4.17 

. 17 

. 23 


Columbia. 

2 

7 ; 200 

' 285 


4. 49 

. 05 

. 15 


Be Laval Baby No. 2. 

1 

282 


4, 28 

. 04 

.45 


Be Laval Baby No. 3. 

1 

6, 000 



4. 20 

. 23 

1.71 


Victoria... 

1 

6,000 

3GG 


4, 20 

. 38 









1 1 


The results obtained in this trial are coin])iIe(l with those obtained 
I)reviously at this station and at other stations, giving* the results of 
tests of 49 difterent separators. 


Progress in dairying in the last 25 years, W. Kiucunku (1)< Ht. landw. Presse, 21 
(1894), No. 98, pp. 19, 20). 

Dairy industry in Ireland for 1894, R. Gibson (Dairy, 7 (.1896), No, 74, p. 34), 

Note on the cause of the decline in quality of Schleswig-Holstein butter and 
the remedy, H. Wiugmann (Landw. Wovhenhl. Schha. Holst., 45 (1895), No. 3, pp, 
S3-SG; Molk. ZUj., 9 (1805), No. 4, pp. 46-48). 

Influence of food on the quality of butter, C. Schinke (Braunschw. landw. Ztg., 
63 (1895), No. 10, pp. 41, 42). 

By-products of milk: I. Skim milk; II. Skim milk cheese, F. Kigaux (Ind. 
Laif., 20 (1895), No. S, pp. 17, 18; No. 4, pp. 25, 26). 

Treatment of cream dufing churning, G. Grotenfelt (Ind, Laii., 19 (1804), No, 
48, pp. 361, 362; No. 49, p. 300; Dairy World, 15 (1895), No. 2, pp. 3, 4). 

The dilution of milk; its control by an examination of the skim milk, Li.s- 
CU:uK (Ind. Lait., 19 (1804), No. 34, p. 270), 

Laws relating to milk, butter, cheese, and oleomargarin, (Ilpi. Dept. Ayr. New 
York, 1804, pp. 727-744 ).—A digest of the laws of the various States. 

Tests of cream separators, F. Schotte and B. Martin y (Mitt. dent, landw. Ges., 
1895, No. 6, pp. 53-57). 

Modern processes of butter making, L. Bogiiet (Ind. Lait., 20 (1895), No. 12, 
pp. 89-92; No. 13, pp. 97-99). 

Cooperative creameries, T. L. H.ecker (Minnesota Sta. Bui. 35, pp 93-103 ).— 
This article gives detailed directions for organizing and establishing cooperative 
creameries, copy of articles of agreement and by-laws, and two plans for creamery 
building and estimates of cost. 

Butter faults (Ind. Lait,, 20 (1895), No. 2, pp. 9,10). 

Relation of bacteria to cheese, G. Grotenfelt (Ind. Lait., 19 (1894), No. 46, pp, 
S66,J67; No. 47, pp. 373,374). 

Studies on rennet, L. Baury (Ind. Lait., 19 (1894), No. 44, pp. 349, 350; No. 45, 
pp. 357, 358), 

Rennet and similar ferments, R. Peters (Preisschrift Rostock, 1894; ahs. in Jour, 
Ckem. Soc. London, 68 (1894), Mar., p. 80). 

The manufacture of soft cheese, E. Rigaux (Ind. Lait., 19 (1894),No. 31, p. 246; 
No. 32, pp. 255,265; No. 33, pp. 262, 263; No,34,pp. 270,271; No, 35, pp, 278, 279; No, 
S6, pp. 286,287; No. 37, pp. 293, 294). 

17034^No. 10-7 
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TECHNOLOGY. 

^he heating power of Wyoming coal and oil, with a descrip¬ 
tion of the bomb calorimeter, E. E. Slosson and L, 0. Colburn 
(University of Wyoming /Spec. Bul,^ Jan.j J895, pp, 32^ Jig, 1). —Analyses 
and tests of the fuel value of 54 samples of Wyoming coal, and tests of 
fuel value of 2 samples of Texas coal, 1 of fat pine knots, 6 of petroleum, 
an4 2 of asidialt are reported and discussed in some detail. The aver¬ 
age results of the tests of Wyoming coals were as follows: Calories 
per gram 0,282, foot-pounds per pound of coal 8,779,000, pounds of 
water at 212o F. evaporated by 1 lb. of coal 11.7. In case of the 
petroleum the calories varied from 10,430 to 10,927, the foot pounds 
from 14,571,000 to 15,204,000, and the pounds of water evaporated 
from 19.4 to 22.24. Mahler’s calorimetric apparatus is illustrated and 
described and the i>rinciples and methods of calorimetry are exidained. 

Analyses of maple sugar, sirups, etc., J. L; Hills and B. O. Whitr {Vermont 
Sia. Bpf. 1893, p. 29), —Tbo percentages of sugar in 21 samples are reported. 

EflTvjct of deep and shallow tapping of maple trees {Garden and Forest, 8 {1895), 
p. 160). —Deep tapping gives a much greater flow than when t.api)ed but an inch deep. 

Report on experiments in wine making in 1893, E. Kayser {Bui. Min. Agr, 
Fi'ance, 13 {1894), No S, pp. 874-S84). 

A contribution to the study of the utilization of the refuse of wine making, 

E. Silva {Staz. Sper. Agr. Hal., 28 {1895), No. 1, pp. 5-18), 


AGRICULTURAL ENGINEERING. 

Farm drainage, C. L. Newman {Arkansas Sta. Bui. 32, pp. 33-54, jig. 1), —A popu¬ 
lar discussion of this subject under the following heads: Protection from surface 
washing (plant cover, hillside ditches, and terraces), and drainage of wet lands 
(indications of the need of drainage, open ditches, and underdrains or covered 
ditches), with an appendix describing a homemade terracing instrument. 

The artesian wells of southern Wyoming, J. D. Conley {Wyoming Sta. lipt. 
1894, pp. 87-122). —A reprint of Bulletin 20 of the station (E. S. R., 6, p. 848). 

The Harvey water motor, A. A. Johnson {Wyoming Sta. Bpt. 1894, pp. 66-72, 
Jigs. 6). —A reprint from Bulletin 18 of the station (E. S. R., 6, p. 346). 

An electric plow, F. Bkutschke {FUhling^s landw. Ztg., 44 {1895), No. 5, pp. 
158-165, Jig. 1). 

Plows, rollers, fertilizer distributors, and potato planters, Ringelmann {Jour, 
Agr. Prat., 59 (1895), No. 11, pp. 388-393, figs. 8). —Descriptions of agricultural 
implements tested. 

Heel scrape and scooter, R. L. Bennett and G. B. Irby {Arkansas Sta. Bui. 
31, pp. 28-31, Jig. I).—This implement is described and the character of its work 
commended. 

Agricultural implements, A. Debains {Les machines agricoles sur le terrain. 
Paris). —Separate volumes treat of cultivators, seeders, and harvesting machines. 

Proceedings of the Virginia Good Roads Convention held in Richmond, Vir¬ 
ginia, October 18, 1894 ( U. S. Dept. Agr,, Office of Road Inquiry Bui. 11, pp. 62, 
Jig, 1). —An account of the proceedings, giving text of remarks, addresses, and 
papers. Addresses were made by Q. L. Christian, president of the Richmond 
Chamber of Commerce, and S. W. Corbin, president of the State Board of Agrioul- 
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ture, and tlie following papers were read; *<What oiir bad roads cost ns,” by C, 
Coleman; '‘How to produce the means to build good roads,” by J. P. Jackson; 
“Our highways, their construction and maintenance,” by C. E. Ashbumer; “The 
use of convict labor on public roads,” by J. Graham, jr.; “Country road bridges,” 
by C. C. Wentworth; “Stone and shell roads,” by D. C. Humphreys. 

STATISTICS. 

Report of the statistician (Z7. S. Dept, Agr.j Division of Statistics Dpt. n, ser., 
pp. 58). —The statistics given in this report relate to the number and value of |arm 
animals in the different States, the cotton crop of 1894, live stock in Great Britain 
and Ireland, and the cotton crop of India for 1894. The report also contains notice 
of a French Congress on popular credit, notes on the wheat crop of Victoria (Aus¬ 
tralia), notes on foreign agriculture, and transportation rates. 

Report of the statistician ( U. S. Dept. Agr., Division of Statistics Rpt. IMy n. ser,, 
pp. 59-106). —This report treats of the distribution and consumption of corn, the con¬ 
sumption of wheat per capita in the United States, the wheat crop of the world, 
prices of wheat since 1865, wholesale xuices of principal agricultural products, 
report of European agents, and transportation rates. « 

Reports of director and of treasurer of Vermont Station {Vermont Sta. Bpt, 
189$, pp. 9-16). —This includes the review of the work of the year by the director, list 
of bulletins published, and matter of general interest, together with the treasurers 
report for the fiscal year ending .June 30,1893. In connection with a revision of the 
station mailing list by return postal cards which took place during the year, it is 
stated that “over 95 per cent of the cards were returned, and a large number of 
names of perils who had died or removed to unknown addresses were stricken from 
the list.” 

Report of Wyoming Station for 1894 {Wyoming Sta. lipt. 1894, pp. 1S8). —This 
includes a report by the director qp. the work of the year; treasurer’s report for the 
fiscal year ending .June 30, 1894 J and brief reports by the agriculturist and horti¬ 
culturist, physicist, meteorologist, botanist, chemist, and geologist; together with 
reprints of the bulletins published during the year. 

Remarks on the work of the Posen Experiment Station in 1894, M. Gerla^ch 
(Landiv. Centhl. Posen, 2S {1895), No. 8, pp. 44,45). 



NOTES, 


Massachusetts Stations. —The two stations in Massachusetts have been united 
under the name of the Hatch Experiment Station of the Massachusetts Agricultural 
College. President H. H. Goodell has been elected director pro tern. The reorgan¬ 
ization will be completed at the June meeting of the board of control. 

Association of American Agricultural Colleges and Experiment Sta¬ 
tions. —Notice has l)een issued that the next annual meeting of the Association will 
be held at Denver, Colorado, beginning July 16, 1805. 

Soil tests in Virginia. —At a meeting of the Virginia State Board of Agriculture, 
April 10, 1895, called for the purpose of arranging for soil tests in the State, a reso¬ 
lution was reported and approved authorizing the Commissioner of Agriculture,^in 
conjunction with the Committee of Agricultural and Analytical Chemistry of the 
Board, to expend $500 for conducting fertilizer tests in four different sections of the 
State, comprising th(i tobacco, corn, grass, and truck lands, and $1,000 for a prelim¬ 
inary examination of the composition, texture, and relations to moisture and crops 
of the principal soils of the State, under the advice of the (Biief of the Division of 
Agricultural Soils of this Department. 

Four points were selected for experiment, as follows: I'or bright tobacco, Pittsyl¬ 
vania County, near Danville; for corn, Hanover or Goochland (bounty; for trucks, 
the peninsula near-Williamsburg; for grasses, Augusta County. 

Personal Mention. —Dr, J. P. Lotsy, associate in botany at Johns Hopkins 
University, has acceiited tin* directorship of the botanical gardens of Java. 

Dr. A. Morgen, for several years first assistant at the Halle Station, has been 
appointed professor of agricultural chemistry and director of the experiment station 
at Hohenheim, Germany, to succeed Prof. Emil von Wolff, who has retired. 

Dr. Th. Pfeiffer, chemist to the German Agricultural ^Society, and formerly con¬ 
nected with the Gottingen Station, under Heiineberg, has been elected professor of 
agricultural chemistry in the University of Jena. He will be succeeded by Dr. J. 
H. Vogel. 
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Twenty six years ago, througli t.lie activity of Dr. F. I^obbe, the 
experiment station for plant physiology connected with the Forestry 
Academy at Thar and, Germany, offered to assist the farmers in the 
selection and imrchase of seed. The station received an annual grant 
of about $450 from the Agricultural Society of Dresden to aid in carry¬ 
ing on its work. This wjis the beginning of tlie seed (*ontrol, which 
from that time until the jjresent has steadily grown in extent and in 
usefulness, especially in European countries, its history, present ex¬ 
tent, methods of work, etc., are described in d(‘tail in an interesting 
paper by B. Jonsson* on the seed (‘ontrol stations of the world, which 
includes a very complete bibliography of the subject. According to 
this i>aper there are now 117 stat ions in activ e operation outside of the 
United States. The different countries are said to be represented as 
follows: Belgium 9 stations, Bulgaria 3, Denmark 1, England and Scot¬ 
land 2, France 1, Holland 4, Italy 1, Norway 3, Portugal 3, Koumania 
1, Russia 7, Spain 1, Switzerland 2, Germany 38, Hungary 6, Austria 
14, Sweden 10, Brazil 1, Japan 1, and Java 3. 

In 1877 29 seed control stations were established in Germany, 7 of 
whicih were devoted to seed control exclusively, while the rest were com¬ 
bined chemical and seed control stations. The first seed control station 
in Austria was established in 1870, in Denmark in 1871, in Belgium in 
1875, and in Switzerland and Russia in 1870. 

The organization and working plans of the different stations vary to 
s*iit the individual needs of the work, but the modified plans as sug¬ 
gested by Dr. Nobbe are the basis for all. The methods of tlie German 
stations have been fully described in this journal by Dr. Oscar Biirch- 
ard (B. S. R., 4, pp. 793, 882). In all cases a certain definite sample is 
required, the size of which depends on the seed to be examined. For 
the smaller and lighter seeds 100 gin. is required, while for the larger 
seeds the weight of the average sample must be at least 250 gra. From 
these samples smaller ones are taken and tested for their purity, germ- 
inative ability, and intrinsic worth. The weight of these smaller 
samples varies from 2 gm. for the smaller and ligliter seeds to 50 gm. 

1 Kgl. Landt. Akacl. Handl. Tidskr., 33, pp. 257-286 and 321-372. 
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for such large seedt as corn, beans, beet seed, etc. The tune for gemii- 
iiation has been experimentjilly determined for the different kinds of 
seed and the germination in a certain definite time of every lot tested 
is compared with the standard for that kind. The standards for purity, 
germinative ability, and intrinsic worth vary in different countries, 
each having its own. 

The methods by which the control is secured differ in different 
countries. In some countries this is brought about through legislative 
action requiring all seed offered for sale to be up to a certain definite 
quality. In others the siime end is secured by a mutual agreement 
between the wholesale dealers and the stations, whereby dealers place 
themselves voluntarily under the control of the station and the station 
certifi(3s to the quality of the seed placed on the market. In other cases 
there is a combination of these two methods of control, governmental 
supervision being ])rovided for local dealers and either private or con¬ 
trol contract for those outside the State’s jurisdiction. Under tlie pri¬ 
vate contract the station has no connection with the consumer, but it 
simply rei)orts to the wholesale dejilcr on the (pialitity of the seed. 
Under what is known as the control contract the statiotfi certifies to the 
quality of seed and a copy of this certificate is furnished to every pur¬ 
chaser. Under certain conditions the consumer is allowed a free 
reexamination of any seed purchased under the control contract, and if 
a departure of more than 5 per cent from the guaranty is found the 
dealer is required to reimburse him. 

The first attempt in the United States in seed testing was made at 
the ConiuHdlcut State Btation in 1877, and two years later the North 
Carolina Station equipped itself for such work. At the present time 
several of the experiment stations are pre]>ared to test samples of seed 
sent them, but they exert no control over their sale. Systematic effort 
was commem^ed by this I)e[)artmcnt about a year ago to collect infor¬ 
mation on the commercial side of the seed industry in this country and 
to study the quality of the seed placed ui>ou the market. 

The benefits resulting from the seed control in Europe are apparent 
in the improvement of tlie quality of seed in general and in the security 
.which it gives to the buyer. The reports of tliese stations show that 
the quality of seed has steadily improved since the introduction of se#i 
control. This is especually true in regard to trueness to name and free¬ 
dom from weed seeds. 

The necessity for seed control in this country is not less than in 
Europe. It is second only in importance to the control of the sale of 
commercial fertilizers now exercised so generally in the States where 
fertilizers are used. 

The following is a list of the seed control stations nowin active oper¬ 
ation in difierent countries, with the date of their establishment, taken 
from the article by Jonsson referred to above. 
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Belgium. : Antwerp, Conrtrai, Ghent (1875), Gemblonx (1878), Hasselt (1878), Liege 
(1878), Louvain, Mons, Roulers. 

Bulgaria: Rustcliuk (1892), Sadova (1892), Plevna (1893). 

DenmarJc: Copenhagen (1871). 

England and Scotland: London, Edinburgh. 

France: Paris (1884). 

Holland: Goes (1889), Groningen (1889), Hoorn (1889), Wageningen (1877). 

Italy: Modena (1890). 

Norway: Hamar, Christiania, Frondbjciri. 

PorUifjal: Evora (1886), Lisbon (1886), Oporto (1886). 

lioumania: Bucharest (1887). 

Buseia {including Finland): Helsingfors (1881), Riga (1876), St. Petersburg (1880), 
Sobieszyn (1892), Tver (1892), Warsaw (1880), Aabo (1881). 

Spain: Madrid (1891). 

Switzerland: Riiti (1876), Zurich (1876). 

Germany: (1) Prnma: Areiuisec (1879), Bonn (1881), Breinervorde (1876), Breslau 
(1875), Daliino (1876), Dantzic (1876), Ebstorf (1871), Kldena (1878), Gottingen 
(1876), Halle (1877), Hildesheim (1878), lusterbnrg (1877), Keinpen (1883), Kiel 
(1874), Konigsberg (1875), Koslin (1893), Marburg (1876), Miinster (1871), Posen 
(1873), Wiesbaden (1881). (2) Bavaria: Augsburg, Baireiith (1876), Landshnt 

(1876), Munich (1872), Speyer, Triesdorf (1876), Wiirzbnrg (1881). (3) Saxony: 
Tharaud (1869). (4) Baden: Karlsruhe (1872). (5) Henfie-Darmeladt: Darmstadt 

(1871). (6) Oldenburg: Oldenburg (1876). (7) Brunswick: Brunswick (1877). (8) 

Mecklenburg - Schwerin: Rostock (1875). (9) Saxe-Weiniar: Jena. (10) Alsace- 

LoiTaine: Rufach (1874). (11) Bremen: Bremen (1877). {VI) Hamburg: Hamburg 

(State) (1891), Hamburg (private) 1891. 

Hungary: Budapest (1882), Debreczin, Keszthely, Kassa, Kolosmonostor, Alten- 
berg (1878). 

Austria: Czernislov, Dublany, Feldkirch (1876), Griitz (1872), Kaaden (1877) 
Neutitschein (1891), Oberhermsdorf, Prague (1877), Prerau (1884), St. Michele (1874), 
Tabor (1874), Troppau (1892), Vienna (State) (1870), Vienna (agricultural society) 
(1881). 

Sweden : Boras, Falun, Gefle, Halmstad, Hernosand, Jonkoping, Kalmar, Chris- 
tianstad, Linkiiping, Tuilca, Oerobro, Skara, Stockholm, Svalof, Hpsala, Westerns. 

Brazil: Sao Paulo (1887). 

Japan : Tokyo (1893), with substations. 

Java: Kagok-Tegal, Pasoeroean, Buitenzorg. 


THE rilYSlCAL FROPERTHLS OF THE SOIL/ 

Dr. Ewai.t> Wollxy. 

PAKT 3. 

IV. THE EETTAVIOE OF TTTE »SOTL TOWAEI) ATE AND (TASES. 

TItK AIR CAI'ACITV (^OU POROSITY) OK THE SOIL. 

Tin’s is expressed by the ratio of the volnrne of the air spaces to the 
t-otal volume of the soil. The volume of the ])ores or interp'aiiular 
spac^es varies in natural soils, as wo have already seen (p. 764) within 
wide limits—in the dry state from 20 to 85.3 per cent. Jn one and the 
same soil the air ca]>acity depends principally on struc^tural conditions. 
In the dry state the volume of the air spaces is p’eater the smaller the 
particles. Stirring and tloccidation iinwease the volume of the ])ores 
generally to a considerable extent, while the jYressing together of the 
soil ])roduces the opi)osite result. It may be mentioned further that the 
quantity of air inclosed in a soil deiu'eases as the ])ro])ortion of stones 
increases. 

With the increase in the quantity of water present the volume of the 
pores of course deiweases, but to a varying extent according to the 
water capacity. In the moist state clay and humus ('ontain the small¬ 
est quantity of air of any of the soil constituents; in fact the air may 
be entirely absent when these substance.s are saturated with water. 
The quantity of air in the wet mass always increases with the quantity 
of coarse-grained constituents. The influence of water on the volume 
of the pores is less marke<i in crumbly than in iiowclery soils, because 
in the former the noucapillary spaces are not filled with water. The 
decrease in the quantity of air due to an increase in the density of the 
mass is greater in the moist than in the dry condition. 

From what has been said regarding the influence of the quantity of 
water in a soil on the volume of the pores it is jdain that the quantity 
of air in the soil increases during drought and decreases correspond¬ 
ingly with an increased precipitation. The extent of the influence of the 
soil in this particular is determined by its mechanical structure.'^ 

Tlie air inclosed in the soil is seldom stagnant, but is generally in 
constant motion, causing an exchange of air between the atmosphere 
and the soil. This motion is due to the variations in atmospheric pres* 
sure, temperature, and wind movement. 

^CoBtiuned from p. 863. 
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THE PERMEABILITY OF THE SOIL FOR AIR. 

This property is measured by the quantities of air which pass through 
the soil, other conditions being the same. Except under special con¬ 
ditions it does not depend upon the volume of the pores, but is influ¬ 
enced primarily by tlie size of the pores, since the latter determines 
almost exclusively the resistance olfered to the circulation of the air. 
The permeability necessarily increases as this resistance diminishes, 
and is therefore smaller the smaller tlie soil particles, and vice versa. 

Of the difterent soil constituents in the dry state, clay is the least 
permeable to air; and permeability increases generally with the quan¬ 
tity of quartz present. Soils consisting of humus alone behave, when 
dry, similarly to the coarse-grained sands. In soils made uj) of con¬ 
stituents varying considerably from one another in the size of the par¬ 
ticles, the permeability of the whole mass depends pr incipally on the 
finest-grained material. The rc,mai*kabh> x>ermeability of most sands 
can, therefore, be reduced considerably by the admixtur e of compara¬ 
tively small quantities ot some fine-gi'ained materiirl, such as clay, loam, 
or marl. 

In the case of stratified soils the perrni^ability depends (artirely on 
the finest grained layer, even if the layer is very thin. In a very 
impermeable soil the iierrneability is increas(‘d to a remarkable extent 
by the formation of tire crumbly structure. With an increase of 
humidity the permeability of a soil for air diminishes, and more 
strongly the greater the water capacity of tire soil. All soils rich in 
clay and humus become impermeable at a point below saturation. 
Crumbly soils have their permeability allVcded to a very much less 
degree by an increase in humidity than soils having a se])arate grain 
structure. If a soil is wet only in the upper layers the entrance and 
exit of air is hindered in proportion to the tineness of the grains. In 
soils rich in clay and humus*this may result in absolute impermeability, 
even with slight precipitation. 

If air is forced by pressure through soil, the quantity of air passing 
is proportional td the jiressure, and inversely proportional to the thick¬ 
ness of the layer, so long as the velocity does not exceed 0.05 meter. 
As soon as this limit is exceeded the volume of air does not diminish as 
the iiressure diminishes or as the thickness of the layer increases, but 
to a less extent, and vice versa} 

THE niFFUSION OF GASES FROM THE SOIL. 

The pores of the soil contain, along with atmospheric air and water 
vapor, different gases, of which carbonic acid is the most important, as 

MI. Flock^ Ztsclir. Biol., 1(), j). 42. Erster .lahreBbericht dor chemischen Coiitral- 
stelle fUr offeiitliclie Gesiindlieitspflogo in Dresdon. F. Ronk, Ztschr. Biol., 15. 
G. Aimnon, Forsch. Gob. agr. Phys., 3, p. 209. D. von Welitscbkowsky, Arcli. Hyg., 
11. R. Heinrich, Grnndlagen dor Benrtheilung der Ackerkrume, 1882, pp. 123,221, 
E. Wollny, Forsch. Geb. agr. Phys., 16, p. 193. 
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it is present in the largest quantities.! The carbonic acid is due prin¬ 
cipally to the decomposition of organic substances. The amount 
present depends upon the richness of the soil in humus and the 
rapidity of decomi)osition, but it is almost always much more abun¬ 
dant in the soil than in the atmosphere. Under these circumstances it 
is of interest to note that there is a constant movement in the soil 
atmosphere not due to external influences, but to diffusion, i. e., the 
tendency for the external and internal gases to come into equilibrium. 

The diffusion of the carbonic acid (as well as ammonia and other 
gases) from the soil at a constant temperature depends principally on 
the sum of the pores of the cross section and not on their size. Hence 
the absolute quantity of diffused gas(».s is larger the greater the total 
volume of tlie pores, and vice verm. Every decrease in the volume 
of the pores, whether due to pressure or to an increase of moisture 
in the soil, is accompjinied by a decrease in the quantity of gas diff used. 
The escape of carboiiic acid into the atmospliere by diffusion decreases 
with the fineness of the grains of the soil, the compactness of tlieir 
arrangement, and the greater the water capacity of the soil, and vice 
versa. The quantity of carbonic acid dilfused diminishes as the thick¬ 
ness of the soil increases, but to a less extent. In soils which become 
superficially saturated, aiid into which water i)enetrates slowly, the 
diffusion of carbonic acid is considerably diminished or brought to a 
standstill,^ 

THK AHSORl’Tl\’E CAPACITY (OR CONDENSATION CAPACITY) OF THE SOU, FOR GASES. 

Absorption, in the widest sense of the word, is a molecular phenom¬ 
enon and includes all those causes which bring about the retention of 
gas molecules on and in solid bodies. It is only a matter of custom to 
distinguisli between hygroscopicity and gas absorption (absorption in 
the nanow sense), whi(di are essentially identical phenomena. The 
retention of the gas molecules is caused by a series of separate proc¬ 
esses. These are discussed below. 

Surface attraction .—There are on the surface of all solid bodies molec¬ 
ular forces related to adhesion, which attract the nearest gas molecules 
to the surface of the solid body, and there force them together in a 
dense, partly liquid or perhaps solid envelope, until an equilibrium is 
reached which remains undisturbed until the constitution of the sur¬ 
rounding medium changes. This iirocess takes place almost instanta¬ 
neously and with great energy, so that in the beginning, at least, the 
whole process of absorption may be attributed to it. It also causes ini¬ 
tially a rapid rise of tlie absorjition curve and produces a considerable 
amount of heat, which gives the impetus to a series of further phe¬ 
nomena. 

Molecular penetration .—The attracted gas particles penetrate to a cer¬ 
tain extent into the intramolecular sj^aces of the solid body in much the 


>F. Hannen, Forsch. Geb. agr. Phys., 15, p. 1. 
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game ^ay as gases are absorb^ by liquids, partly on account of the 
high pressure to which they are subjectocl and partly on account of the 
very fine capillaries. This process takes place more sloAA^y than sur¬ 
face attraction, and ceases when the resistance opposed to the penetra¬ 
tion of the gas molecules can no longer be overcome. 

Absorption .—Owing to surface attraction, an exceedingly thin layer 
of liquid is very soon formed over the surface of the solid body, and 
this layer now absorbs gases. Assisted by the high i)ressure to which 
this layer is subjected (liunsen estimates the pressure at hundreds of 
atmospheres) its capacity for absorption of gases rises to a degree far 
exceeding our ideas of such processes. This process may also continue 
for years before reaching its conclusion (Bunsen). 

Chemical reactions .—Leaving out of account simple chemical attrac¬ 
tions, which do not belong in the realm of gas absorption, there are 
widely varying, and under ordinary circumstances for the most part 
unknown, chemical activities between the molecules of the solid body 
and those of the penetrating gas. The high capillary pressure together 
with the disengagement of considerable quantities of heat during the 
initial condensation bring about and keep in action processes which 
chemical aOinity alone would not cause. 

The numerous investigations on this subject have given the following 
results: All the soil constituents have a not inconsiderable absoiptive 
capacity, which is gr(‘atest in tli^ case of humus (and ferric oxid), next 
highest in chiy, and least in quartz. Mixed soils behave as their indi¬ 
vidual constituents. The absorptive capacity increases in any case 
with the fineness of the particles, and decreases with arise of temper¬ 
ature. In the absorption of water vapor from air saturated with 
moisture the latter law is modified only to the extent that the absolute 
quantity of water increases with the temperature; in which case the 
influence of the rise in temperature is almost eliminated by the increase 
in humidity. If the absolute humidity of the air is constant while the 
temperature rises the influence is the same as that observed in the 
case of gas absorption. At a constant temperature the hygroscopicity 
increavses with the relative humidity of the air. If the soil is more than 
hygroscopically moist the gas absoiq^tion we have so far considered is 
replaced by the absorption of gases in the soil water. Rising temper¬ 
atures accelerate the condensation x)roces8. Gases are in general more 
easily absorbed the more readily they alter their molecular arrange¬ 
ment and the more easily they decoraimse.^ 

The significance of the absorx)tive capacity in relation to the fertility 
of t^e soil is often overestimated. Gases cax)able of increasing the 
supply of fertilizing material occur only in very minute quantity in the 
atmosphere or in the soil air. The absorption of oxygen is of most 
importance, because it is through this means that the soil is capable of 

^ G, Ammon, Forsch. Geb. agr. Phys., 2, p. 1. A. von Dobeneck, Ibid., p. 163. Both 
these articles contain a complete general review of the copious literature on this 
snbiect. 
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supplying the oxygen necessary for the respiratiolf of the plant roots 
when the sui)ply from the atmosphere is cut off by excessive moisture. 
The hygro^opic water, which occurs to a considerable extent in many 
soils, is also of comi)aratively slight importance for vegetation, because 
the plants wilt before the quantity of water has fallen sufficiently to 
make it i)Ossible for an absorption of water vapor to take place at all. 

THE COMPOSITION OF THE SOIL ATMOSPHERE. 

The air inclosed in the soil differs Irom atmospheric air principally in 
containing more carbonic acid, less oxygen, and more moisture. From 
the well-established fact that the soil atmosphere becomes richer in car¬ 
bonic acid in ])roportion to the diminution of its oxygen, in such a waj’^ 
that the volume of carbonic acid and oxygen together remains constant, 
we must infer that tlie carbonic acid is the product of processes of oxi¬ 
dation. Of the latter the most imx)ortant are those connected with the 
decomx)osition of organic substances in the soil. 

The quantity of carbonic acid in the soil air, which is always greater 
than that in the atmosidieric air, sometimes several liiindred times as 
great, is subject to great variations, which arcvdue (1) to a variation in 
the quantity of organic matter in the soil, (2) to tluctuation in the 
rapidity of decomposition, and (3) to differences in the processes by 
which the carbonic a(;id can leave the soil. 

Concerning the iirst of these reasons, investigations have shown that 
the quantity of free carbonic aiad is x)roxjortional to that of the organic 
matter only when the latter is small, but that the ratio of carbonic acid 
, to organic matter diminishes when the latter is great. The quantity of 
carbonic acid may remain constant when that of the organic matter 
varies, since a high pro[)ortion of carbonic acid in the soil air dimin¬ 
ishes the activity of the lower organisms taking i)art in the processes 
of decay, so that witli an increase of organic matter the conditions for 
decay become less favorable. 

The degree of decoinxiosition of the organic substances, and conse¬ 
quently the i)ro])ortion of carbonic acid, de])eiids princiiially upon the 
access of air, moisture, and warmth. The quantity of free carbonic 
acid increases, other conditions being the same, with the suxq)lyof oxy¬ 
gen, up to a certain low limit. This increase, however, is not directly 
Xiroportional, but is progressive at first, and after passing a certain 
limit is less than that of the supxdy of oxygen. The decomposition of 
organic matter, and hence the i)roduction of carbonic acid, rises and 
falls with the quantity of water in the soil, so long as tlie access of 
air is not i)revented beyond a certain limit. With an increase in tem¬ 
perature ui) to about 50° O. the intensity of the decomposition of 
organic matter and of the i)i;oduction of carbonic acid increases. The 
resultant action of the above mentioned factors dex)ends on the fact 
that the extent of the i)roduction of carbonic acid is determined by the 
min imum factor. From this it follows that the quantity of free carbonic 
acid, the proportion of organic matter remaining constant, is very 
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viH'iable, depeudil^on the physical structure of the soil, its covering, 
aud ou the meteorological conditions. In the case of varying quanti¬ 
ties of organic matter, its influence on the quantity of carbonic acid 
may be diminished or entirely eliminated if the more important factors 
of decomposition (water and temiierature) act in tlie reveivse direction. 
Further than those already given, general laws to account for the very 
wide variations mentioned can not be framed. In individual instances 
the local influences alone decide the result. 

In conclusion we may note that carbonic acid can jaiss out from those 
strata where it is most copiously produced into layers above and below. 
Its penetration into lower layers and its escape into the atmosphere 
probably account for the fact that the proi)ortion of carbonic acid is 
generally greater in the lower layers of tlie soil. The sinking of car¬ 
bonic acid into lower layers and its escape into the atmosphere depend 
essentially on the x>hysical structure of the soil as a whole and of its 
8 ei)arate strata, in that the accumulation of the gas in the pores of the 
soil is i)romoted by fineness of grain structure and an increase of 
humidity, and vicv verm. The influence of tlie (quantity of organic 
matter and of the external factors of decomiiosition on the proportion 
of carbonic acid in the soil air may, tlierel'ore, under certain circum¬ 
stances, be marked by variations in ])ermeability. Thus a coarse¬ 
grained sandy soil, rich in humus, may contain less carbonic acid than 
a fine-grained soil x)oor in humus, because in the former case the gas will 
be given ott' to the atmosidiere very much more quickly than in tlie latter. 
Such facts, in conjunction with those already adduced, justify the con¬ 
clusion that the quantity of free carbonic acid in the soil does not show 
the intensity of the organic x>i*ocesses nor the quantity of organic mat¬ 
ter in the soil. ^ 


V. THE BEHAVlOll OF THE SOIL TOWAllD HEAT. 

As the sources ot heat I'or the soil we must consider the heat of the 
sun, the heat due to chemical action and absorption of gases, and the 
internal heat of the earth. The heat of the sun is of x>rimary imx)or- 
tance, while the other factors have very slight influence. 

The heat resulting from the oxidation of organic matter (decay, slow 
combustion) is, as a rule, insuflicient to cause any considerable rise in 

^ Boussiiigaiilt and Ldvy, Ann. Cliim. et Phys., ser. 8, 37 (1853), j). 1. J. you 
Todor, Hygieiiischo Untcrsiichiingen iiber Luft, Boden nnd Wasser, 1892, 2, p. 106; 
Vierteljaliressclirift fiir (iffeutlichnOosuiidUeitspIlege, 7, p."205. M. vou Pettonkofer, 
Ztschr. Biol., 7, 9, 12. G. Woldliiogel, Ibid., 15. 1\ Sniolouski, Xbid., 13, p. 383. 
H. Xdeck, JabrcHbericht der clieniiHcluni Centralstelle fiir r)f[\intliche Gesundbeits- 
pfleg« ill Dresden, 2, p. 15; 3, i». 3. Lewis aud Cunningbain, Ann. Kpt. Sanitary 
Commission, Government of India, 1874. R. Nichols, Ann. Rpt. Mass. State Bd. 
Health, 1875, and Rpt. Sewerage Commission, Boston, 1876. E. Ebermayer, Forseb. 
Geb. agr. Phys., 1, i>. 158; Ibid., 13, j). 15. F. Moller, Mittbeiliing aiis dem forstlicheii 
Versuebswesen Oestorreiebs, 1, p. 121; Forsch. Geb. agr. Phys., 2, p. 329. E. Wolluy, 
Vierteljahresschrift fiir offentliche Gesundheitspliege, 1883; Landw. Vers. Stat., 25 
and 36; ^Tour. Landw., 34 (1886), p. 213; Forsch. Geb. agr, Phys., 3, p. 1; 4, p. 1; 5, 
p. 299; and 9, p. 165. 
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tbe 8oil temperature. It has been found, howevei^fTBat with the ineor- 
poration of organic manure into cultivated soils the rise in temperature, 
other things being equal, is proportional to the quantity of manure and 
(within certain limits) the amount (rf heat produced by the decomposi¬ 
tion of the manure is proportional to the initial temperature and humid¬ 
ity of the soil. The greater the chemical tension and the larger the 
amount of ea*sily decomposable compounds (especially those containing 
nitrogen) present in the material applied, the greater the amount of the 
heat produced, if the porosity and temperature (over 10^ C.) are favorable. 
For these reasons the most energetic liberation of heat takes i^lace, as a 
jrule, immediately after the introduction of stable manure or undecom¬ 
posed vegetable matter. This persists for a period dependent upon the 
favorableness or unfavorableness of the external conditions and the 
quantity and nature of the organic material, and diminishes by degrees 
until the temperature of the manured and unmanured soil has become 
the same. 

The warndng effect of the above-mentioned manures lasts from 4 to 
12 weeks and amounts to 0.1 to 0.4^ on an average, though only when 
comparatively large quantities of readily decomposable material are 
used and the circumstances are favorable to decomposition. From these 
data, and also from the fact that in most cases the amount of heat pro¬ 
duced by the quantities of manure ordinarily used or by the decompo¬ 
sition of the humus already i)resent in the soil is scarcely appreciable, 
it maybe assumed that the source of heat in question is of subordinate 
significance.' 

Of still less importance is the liberation of heat on the addition of 
water, or the absorption of gases and water vai)or by the soil, inasmindi 
as the effect thus |)roduced is of only short duration and seldom occurs 
under natural conditions, since the conditions are not often favorable to 
condensation.'^ 

Very little of the internal heat of the earth is communicated to the 
soil, owing to the i)oor conductivity of the earth^s crust, and the effect 
is approximately the same for all soils. 

From the above facts it follows that the marked differences observed 
in the temperature of the soil are brought about only by the heat of the 
sun, since other sources of heat than those already mentioned do not 
exist. The effects of the sun’s heat are modified principally by (1) the 
physical structure of the soil, (2) the covering, (3) the position of the 
soil, and (4) the course of the meteorological elements. 

INFLUENCE OF THE PHYSICAL STRUCTURE OF THE SOIL. 

For a inoper understanding of the rather complicated phenomena 
connected with the warming of the soil it is necessary to consider sep¬ 
arately the different factors concerned. 


IF. Wagner, Forsch. Geb. agr. Phys., 6, p. 373. 

*A. Stellwaag, Ibid., p. 210. J. Breitenlobner, Ibid., 7, p. 208. 
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The abBorptitie cWj^ity and emission capacity of the soil for heat rgi/ys ,— 
No experiments are recorded regarding the absorptive capacity of the 
soil for the true heat rays (invisible ultra-red) of the sohlr spectrum, 
but the absorption of the visible i;ay8 depends on the color of the soil. 
Assuming the behavior of the dark heat rays to be the same as that 
of the luminous rays, we can say that the darker the imlor the more 
the soil is warmed. The absorption of the luminous rays is of impor¬ 
tance, because the proportion between Inminous and non-lumiiious rays is 
nearly constant in sunlight, the invisible radiation amounting to only 
twice the visible radiation. 

The color of the soil tells us nothing concerning the emission capacity- 
for heat rays. Kirchllo^f^s law states that the ratio of emission to 
absorption is the same in all bodies, but only for r ays of the same wave 
length at the same temperature. Soils when exposed to the sun absorb a 
mixture of rays of ever y degree of fi*angibility and temperature, but 
emit only rays of slight refrangibility (dark rays) and low temperature; 
therefore the rays absorbed are dilieient from those emitted. Fi orn this 
it follows that emission can not be directly estiniated from absorption. 
So far as we can generalize the results of experiments thus far made 
along this line, it may be said that the mineral constituents radiate 
heat better than the orgardc, and that of the former cpiartz radiates 
most perfectly. In natural soils, which generally consist of a mixture 
of constituents, the dilferences in radiation cupmdty are very small. 
Water radiates heat rays to a greater extent than any of the solid conr- 
stitutents of the soil. Therefore when iniudi moisture is present the 
differences which would otherwise occur in the emission of heat disap¬ 
pear almost entirely.^ 

The heat ahsorhed in evaporation at the surface of the soil, —The heat 
of the sun absorbed by the soil is lost i)artly by being communicated 
to and warming the lower strata of soil, and i)artly by being rendered 
latent by evaporation. Loss of heat in the second way increases and 
decreases, other things being etpial, with the quantity of evaporation. 

The heat capacity {specific heai) of the soil, —This property, like the 
water capacity, is most conveniently referred to the volume, and is 
expressed by the number of units of heat necessary to raise the tem¬ 
perature of a definite volume of the soil 1^, comi)ared with the number 
required to raise the same volume of water the same interval of tem¬ 
perature, this number in the case of water being considered as unity. 
The specific heat of the soil in the dry state amounts to one sixth to 
one third that of water. Of the various soil constituents, quartz has 
the highest specific heat (0.29111), humus the lowest (0.1047), while clay 
is intermediate (0.2333). With an increase of water in the soil, the 
specific heat of course increases; therefore in one and the same soil the 

^A. von Liebenberg, Uutersuchiingen iiber Bodonwilrine; Habilitationsschrift, 
Halle, 1875. C, Lang, Forsch. Geb. agr. Pliys., 1, p. 379. E. Wollny, Ibid., p.43; 4, 
p. 827. J. Ahr, Ibid., 8, p. 397. 
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specific heat is higher in proportion to the absorpti^ capacity for water 
vapor and to the water capacity, and vice versa. For this reason the 
specific heat is greatest in luiniiis, less in (jlay, and least in quartz, when 
the relative saturation with water is tlie same. In soils containing 
much water the specific heat is greatest when the i)articles are fine and 
compactly arranged. The specific heat is also smaller in soils with 
crumbly structure than in those having separate grain structure, other 
things being equal.^ 

The conductivity of the soil for heat —The temi)e] ature of the upper¬ 
most layer of the soil is communicated by conduction to the lower layers. 
The temperatures in the upper and lower layers tend to ecpialize them¬ 
selves, but for this a certain length of time is ot course required. This 
circumstilnce explains a number of phenomena noticed in studying the 
thermal conditions of the soil. 

There is both an upward and downward movement of heat, and it is 
slowest in humus, quickest in quartz sand, and has an intermediate 
velocity in clay. Carbonate of lime and ferric oxid have a conductivity 
for heat intermediate between (day and quartz. In one and the same 
soil in the dry state the conduction of heat generally incieast^s with 
an increase in the size of the particles and aggregates. Conduction 
increases with the proportion of stones and with the compactness of- 
arrang(unent of the particles. The diflerences also increase, as a rule, 
with the quantity of water in the soil. Water increases the conduc¬ 
tivity of a soil very considerably, and in proportion to the quantity 
present, other things being equal.*^ 

The soil temperature observed uiubw any given circumstances de¬ 
pends, in as far as it is alfected by the mechanical structure of the 
soil, on the resultant action of all the factors just described. The 
causes attributable to the soil itsidf bear such a varied relationship to 
one another that no satisfactory explanation can be arrived at from 
average figures for observations covering long i)eriods of time as to 
the individual factors in difierent soils. Only the variations in difler- 
ent periods with varying external temperature can be decided. This 
might be inferred from the fact that, under the same external circum¬ 
stances, different kinds of soil, in spite of their very different behavior 
toward variations in heat, show the same yearly average, or differ¬ 
ences of only a few tenths of a degree. This is explicable when we 
bear in mind that differences occurring in separate periods are of such 

^ W. Scliiimacher, Physik des Bodeus, p. 242. h. Pflaiidler, Poggendorff^s Aiiiialen, 
129, p. 102. H. Platter, Annalen der Landwirtliscliaft in Preussen, Monatsblatt, 1870, 
No. 62, p. 52. A. von Liebeuberg, Untersucbnngon iiber die Bodenwarme, Habilita- 
tionssebrift, Halle, 1875. C. Lang, Forsch. Geb. agr. Pbys., 1, p. 109. K. Ulricb, 
Ibid., 8, p. 1. 

2F. Haberlandt, Wissenschaftlicli-praktisclieUntersuclmngen auf dem Gebiete des 
Pdanzenbanes, 1, 1875. A. von Littrow, Sitznngsberichte der kaiserl. Akademie 
der Wissenschaften in Wien, 1875, 61, pt. 2, E. Pott, Landw. Vers. Stat., 22. IP. 
Wagner, Forsch. Geb. agr Pbys., 6, p. 1, 



TOfi f«tSiOA^ THE SOIL. 957 

a nature as to coui^terbalance one another. The thermal condi|;lons 
can therefore be clearly determined only by takiu|? into consideration 
the course of the soil temperature. 

With a rising temperature (during exposure to sunlight by day or 
during warm seasons) quartz warms up most strongly of any of the 
soil oonstituents, then follow in order clay, chalk, and humus. With a 
falling temperature (during the night or during cold seasons) the heat 
conditions are exactly the reverse, inasmuch as quartz cools most 
quickly, humus most slowly, while clay and chalk are intermediate. 
The reasons for this are to be found principally in the ditferences in 
specific heat of the various constituents in the moist state and in their 
conductivity for heat, as described above. 

In soil of the same constitution the warming depends on the nature 
of the surface, and the size and arrangeimmt of the particles, as well 
as on the humidity. 

With regard to the influence of the nature of the surface we may 
mention first that drying up of the top layer induces a rise in the soil 
temperature owing to a reduction in the evaporation throughout the 
mass but especially at the surface. The sui>erpositiou of thin layers of 
a soil which easily dries up (quartz sand) lias tlie same result. If the 
upper layers of the soil are stirred the temperature is lowered, because 
the conductivity of tlie dry layer, owing to the large quantity of 
inclosed air, is diminished and the fragments lying on top are only 
I)artially in contact with the soil below for ])urj)oses of conduction. 
The constitution of the soil being the same, the color has a decided 
influence down to comparatively great depths. During the warmer 
seasons, when the radiation is unhindred, the dark colored soils aie 
warmer. The dilferences in temi)erature in dark and light colored soils 
disai)pear more or less during colder seasons when the exposure to the 
sun is imperfect. This influence of color diminishes as the humidity 
increases, and as the other foctors controlling the warming of the soil 
obtain preponderance. Under greater ditferences in the physical prop¬ 
erties, especially those due to a higher i)roportion of humus and to a 
larger capacity for water, the influence of color may be entirely 
eliminated. 

Eegarding the warming of the soil as aflected by differences in 
structure, it has been observed that the soil warms up during the sum¬ 
mer and cools down during winter more strongly when the structure is' 
coarse. The principal reason of this is that witlf an increase in the 
diameter of the particles are connected a decrease in the quantity of 
water and an increase in conductivity. Crumbly soils are, as a rule, 
warmer* than powdery, but the differences are comparatively slight. 
On the other hand, an increase in density of the mass of the soil has a 
very important influence on its temperature, in that an increase of den- 
8i|y causes a higher temperature during warmer seasons or with arising 
temperature and a lower temperature during colder seasons or with a 
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falling temperature. This difference may be explained by the fact that 
by the compacting of the soil its conductivity is increased, and to such 
an extent that the accompanying increased absorption of heat du^ to 
evaporation is for the most part eliminated. The j)reseuce of stones in 
the soil results in a greater capacity for heat in consequence of increased 
conductivity. At the same time a stony soil cools more rapidly than 
one free from stones when the temperature falls. 

The heat conditions of the soil are dependent to quite a remarkable 
extent on the quantity of water x>resent. During the w arm season the 
temi)eratnre of the soil is generally lower wlien much water isiuesent, 
because as the al)sorx)tiou of heat by evaporation increases the si)ecific 
heat also increases. Tliese differences in temperature are the smaller 
the more the eviiporation diminishes and the increased conductivity 
due to greater humidity can exert its influence. They are, therefore, 
during the cold season smallest when the exposure to the sun’s rays is 
slight, the air cool, and still tlie humidity of the air high and the top 
layer of soil dry. The effect of cooling due to evaporation, external 
Conditions being the same, is the more easily eliminated and counter¬ 
balanced the less water the soil contains, the smaller its water capacity, 
and the more slowly it replaces by caihllarity the loss of water from the 
surface. With regard to differences in tem])erature of wet and moist 
soils (maximum 1 to (h), it seems unjustifiable to attribute the low 
iwoductiveness of wet soils to their lower temperature. 

In the freezing of water in the soil the phenomenon of sui^ercooling 
may be noticed. The soil water, under the influence of capillary ten¬ 
sion, becomes cooled by frost below its real freezing i)oint Avithout 
solidifying, but as vsoon as any impulse is given to its solidification it 
Xiasses at once into the form of ice. Tlie heat liberated by this change 
is sufficient to keep the soil at 0^ G. until this heat is used up and.the 
temperature of the soil gradually comes into equilibrium with the lower 
surrounding tenq)erature. The sui)ercooling temperature of soil water 
seems to be lower as the humidity decreases and as the energy with 
which the water is held by the soil increases. During continued frost 
the tenq)erature of the soil falls faster and lower the less tlie humidity 
of the soil. Afterwards the differences in the terniierature tend to 
disappear, or are, under certain circumstances, reversed. 

The penetration of frost takes place most quickly in quartz sand, 
more slowly in clay, and most slowly of all in humus. When the soil 
thaws out its temperature first rises to 0^, and remains constant for 
some time before it undergoes a further rise in tenqierature. Thawing- 
takes place most quickly in quartz sand and most slowly in humus, 
clay being, as usual, intermediate. Frost ‘disaiipears most quickly 
when there is least moisture pi the soil.^ 

^E. Wolhiy, Laiidw. Jabrb., 5, p. 441; Forscli. Gel), agr. Phys., 1, p. 43; Ibid., 2, p. 
133; 3, p. 325; 4, i)p. 147, 327, aud 5, pp. 34,167. Ebermayer, Ibid., 14, p. 195. A. Petit, 
Ibid., 16, p. 285. 
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INFLUJCNCE OP TH® POSITION OF THE SOIL. 

The temperature of the soil varies with a change in exposure. A 
southerly exposure is warmest; then easterly, westerly, and northerly 
exposures follow in the order named. In the course of the seasons 
the maximum temperature shows a fairly regularly recurring varia¬ 
tion in a southerly exjiosure. In the winter months (November to 
April) the maximum is in the southwest, in summer (May to August) 
in the southeast, in autumn in the south, after whi(‘h it returns toward 
the southwest. A southerly exposure is warmer and a northerly 
exposure colder the greater the inclination to the horizontal. The 
inclination of an easterly and a westerly exposure has corniiaratively 
less induence on the warmth of the soil, but the greater the inclination 
the warmer is the easterly and the colder is the westerly exposure. 
The difterence in temperature between a northerly and a southerly 
exposure is considerably greater than between an easterly and a 
iJresterly. The difference in temperature between a northerly and 
a southerly exposure is wider the greater the inclination toward 
the horizontal. The angle of inclination has a inucli smaller influ¬ 
ence H)u the differcmces in temi>eratures between an easterly and 
a westerly exposure. The west side is, when only slightly inclined 
(u[) to 15^), generally rather warmer than the east side, but when 
strongly inclined is colder.^ 

INFfJTENCF OF THE (X)VEKING OF I’lIE SOIL, 

A soil covered with living vegetation or with dead plants (leaves, 
straw, stable manure, wood, etc.) is warmer during the cold season and 
c )oler during the warm season than an uncovered soil, other conditions 
being the same. This difference is greatest in summer and winter and 
least in spring and autumn. When warm periods occur in winter and 
cold ones in summer, the influence of the covering on the soil tempera¬ 
ture is the reverse of that mentioned, at least in the uppermost layers. 
A bare soil warms up more quickly in spring and cools down more rapidly 
in autumn than one covered with vegetation or dead jilants. Frost 
penetrates inon* slowly and to a less depth into the latter than into the 
former, but, on the other hand, a bare soil becomes free from frost earlier 
in the spring. The inlluence of the covering in the warm seasons 
is more marked as the exposure to the sun’s rays is more complete,, 
and trice versa. The characteristic action of vegetation is greater the 
denser and the further developed it is, and of otlrer covers the thicker 
and more compact the layer. As regards the influence of different 
crops ofi the soil temperature, the development of the leafy parts, the 

^ F. Kornor von Miirilaun, Ztschr. osterr. Ges. Moteorol., 6, p. 65; Sitzungs- 
berichte der kaiserliclien Akadeinie der Wieaeiischafteu in Wien, 1891, C Abtheib 
uiig 2a. C. Eser, Forscb. Gob. agr. Phys., 7, p. 100. E. Wolliiy, Ibid., 1, p. 263; 
10, pp. 8, 345. 
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closeness of planting, and the length of the period of growth are of 
most importance. ^ 

Soil coverings of mineral matter influence the temperature of the soil 
in different ways, aocording to their own thermal properties. Stones, 
gravel, sand, etc., when in a jnore or less thick and uniform layer over 
the soil, as a rule raise its temperature during the warmer seasons, but 
lower it during the cold season, when the exi)osure to the sun is slight. 
The influence of such a covering is generally more marked the darker 
the color and the more powerful tlie radiation. Soils having a high 
water cax)acity and a light color ((‘.lay, marl, chalk) have an effect the 
reverse of that of stone, gravel, sand, etc., when usc^d as a covering, 
owing to the much greater loss of heat due to evai)oration and the 
lowt^r absorxjtive power for the sun’s rays. 

Snow, as a bad conductor of heat, x>rev(ints rapid falls of tem^Ku ature 
during the (?old season, diminishes variations in temx)erature, and re¬ 
tards the i)enetration of frost. When the vsnow melts these conditions 
are usually reversed, Tlie soil free from snow warms uj) more quickly, 
since it is generally dryer than that covered with snow. The latter 
also takes longer to become iree from frost. ^ ^ 

INFLUENCE OF CLIMATE AND WEATHER ON THE TEMPERATURE OF THE SOIL, 

The constitution of the soil being the same its temj)erature dcqiends 
on tlie distribution of heat over tlie surfa(;e and also on (iertain local 
causes affe(‘ting the influence of the sun’s radiation. Tlie intensity of 
solar radiation varies with the altitude of the sun, and therefore 
'de(3rcases with the g(‘ographical latitude. For this reason the tem- 
l)erature of the soil decreases from the e(]uator toward the |)oles, the 
decrease licing more rapid as tlie 4r)th jiarallel is apjiroached, after 
passing whicfli it is slower. This (l(H‘rease in soil temxierature is, hoV- 
ever, not unilbrm and jirojiortional to the latitude, but exhibits many 
variations due to difl'erent'c in length of exposure to the sun’s rays, 
Iiroportion of land and water, and local influences. The longer time of 
radiation in northern countries during summer causes a relative rise in 
temperature of the soil, without which the cultivation of the soil there 
would be impossible. On islands and near the coast the maximum 


*E. Ebermayer, Die xiliysikaliBchen Einwirkuiigen ties WaldeB, etc., 1873; Forsch. 
Gel), a^r. Pliys., 14, p. 379. E. Wollny, Dor Einliiiss dor PdanzeDdecke, etc., Ber¬ 
lin, 1877, p. 15; Forscli. Gob. agr. Pbys., 6 , j). 197; Ibid., 10, pp. 30, 345 ; 3, p. 143.^ 
A. MUttricb, Beobacbtmigcji der Erdtoinperatur an den forstlitdi-uiotoorologischen 
Stationen, 1880. Tb. Nordlingcr, Der Einflnss des Waldos anf die Lnft nnd Bodeii- 
warnie, 1885. E. Ramann, Forstliclio Bodenkimde, 1893, p. 96. A. Petit, Forsch. 
Geb. agr. Pliys. 16, p. 285. 

'^E. Wollny, Dor Kintinss der Pflanzendecke, etc., 1877, p. 36; Forsch. Geb. agr. 
Phys., 1, p. 44. 

®E. Wollny, Der Einflnss der Pflanzendecke, etc., 1877, 11, p. 24. E. and H. Bec- 
qnerel, Compt. Rend., 92, p. 1253. A. AVosikof, Der Einflnss einer Schneedecke auf 
Boden, Klima imd Wetter. A. Penck, Geograiibische Abhandlungon, 3 (1889), 
No. 84 A. Petit, Forsch. Geb. agr. Phys., 16, p. 285. 
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and BiininauRi soil temperatures are not so far apart as in regions 
remote from the coast. If we take into consideration also the action of 
numerous local influences (mechanical structure, exposure, inclination, 
covering of the soil, etc.), it is not surjuising that the isogeothermals^ 
(i. e., lines connecting places having the same average soil temperature) 
should diverge very considerably from the parallels of latitude. 

The yearly, monthly, and seasonal temperature of the soil at the 
same latitude decreases as the altitude above the sea increases. This 
lowering of temi^erature with higher altitudes is greater in the soil 
than in the air, and is mere noticeable in spring and summer than in 
autumn and winter. In sx)ite of the greater exposure to the sun’s rays 
in high altitudes during the summer the soil temx)erature is lower than 
on the plains, because the action of the sun’s heat is shorter in duration 
and radiation of heat and consequent cooling during the night prepon¬ 
derates. Local influences (exposure and inclination, massiveness of 
the mountains, etc.) give rise under such circumstances to many modifi¬ 
cations of the soil heat. 

Eegarding local influences, it should be noted that the condition of 
the atmosphere (i)recipitation and winds), the position and covering of 
the soil, the presence of bodies of water, etc., may cause numerous 
changes in tlie temperature of the soil. 

The condition of the atinosifliere is of imx^ortance inasmuch as the 
absorption of rays diminishes and the emission of rays increases as the 
air becomes rarefied and contains <lust and water ]>articles. Clouds 
and mist diminish the absorption and emission. Ilain usually lowers 
the temx)eraturo of tlie soil, Ix^c.ause the water is generally cooler than 
the soil, and also because the evaporation from the surface is increased 
by wetting. The o]i])osite effect may be brought about in summer when 
•the soil is covered with vegetation and is dried u]) by ])revious drought. 
In this case the xireci])itation may cause a rise in temj)erature owing to 
the improved conductivity for heat due to the moistening. Winds 
generally produce a lowering of temp(irature i)rop(irtional to their veloc¬ 
ity because they increase evaporation; and this effect is the stronger 
in proportion to the moistness of the soil and its capacity for replacing 
by capillarity the water lost by evai)oration. Under some circum¬ 
stances the temperature of tlie wind may be very important. Bodies 
of water may lower the temjierature considerably during siiring and 
Bummer without raising it in autumn and winter, and may therefore 
cause a moderate lowering of the average temperature of the land in 
the surrounding region. The influence of xiosition and covering on the 
temperature of the soil has already been iioted. The influence of veg- 
etaltion, especially of forest growth, on the neighborhood is analogous 
to that of a body of water.^ 


^ C. 8, Cornelius, Meteorologie, 1863, p. 113, J. It. Lorenz von Xjibnrnan, Lebrbuch 
der Klimatologie, Wien, 1874, p. 230. J. Soyka, Der Boclen, Leipzig, 1887, p. 135, 
E. Eberniaj^er, Die pbysikMliscben Einwirkiiugeii des Waldos, etc., 1873; Forseb. 
Geb. agr, Pbys., 15, p. 385, J. A. Hensel6, Ibid., 16, p. 357. 
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In conclusion, it must not be forgotten tliat variations in weather am 
accompanied by similar variations in soil temperature. It is not pos¬ 
sible to formulate general laws on this subject, because the relation¬ 
ships are not only very complicated in their nature but are entirely 
local in character. In as far as it is possible to trace the connection 
between climate and soil tcmi)erature in a i)articular case, it has been 
done by K. Singer for the climate of the south Bavarian plain.^ The 
results of this investigation may serve to show the conditions con¬ 
cerned and arg tlierefore inserted below. 

In the mild winter months, during which tlie precipitation is plenti¬ 
ful, there is no i)articular rise in temperature eom]mred witli the nor¬ 
mal, but rather a. fall in the soil temperature, especially in the deeper 
layers. Mild and dry winters have a. tcnden(;y to cause the tempera¬ 
ture to rise above the normal. The teini>erature of the soil during a 
winter of alternate frost and thaw, of which the average temperature 
is below the normal, shows a tendency to sink unless it is already very 
low. In the same way, when hard frost follows mild and wet weather 
in early winter even a covering of snow can prevent only to a slight 
extent the general loweiing of th(‘. soil tem])erature. On the other 
hand, during a long and severe Avinter, in which the snow comes to stay 
in I)eceml)er, the variation of the soil tem])erature is eitlier confined to 
the upper layers or does not occur at all. 

A warm spring with, as is usual, a considerable amount of precipita¬ 
tion, causes a decided (relative) rise in tlie soil tem]>erature. When a 
cold winter with much i)recipitation is followed immediatelyby a warm 
sirring, the temi)era,ture of only tlie upper layer rises, while that of the 
lower layers may fall still further below the normal. In case of much 
precipitation the soil temiieratures remain unchanged compared with 
the normal during the different S2)ring months. A cold sjiring, which 
is generally accompanied by much snow, is associated, as a rule, Avith a 
decided lowering of the soil temperature, even to great de])ths compared 
with the normal. Wiien the spring weather is cold and dry tlie relative 
lowering of the soil tem])erature is generally slight, if it has not been 
inimediately preceded by xieriods of xiarticuhirly large iirecij^itation. 

A warm summer is always a<*.com 2 ianied by a liigh soil temperature 
or a rise. The rise is all the more noticeable when a large amount of 
l^reciiutation accomiianies the high temiierature of the air or imme¬ 
diately precedes it. The rise in soil teTni)erature is not much above the 
normal during the Avarm and dry summer months. The lowering of 
temperature always induced by a cool summer does not reach to great 
depths, scarcely to 4 meters. Those months in Avhich this relative low¬ 
ering of temiieraJure could be detected down to 6 meters were all very 
wet. 

A warm autumn causes, with few exceptions, a relative rise in the 
soil temperature. This rise is slight, and may even be changed to a fall 


* Beobaclitungen dor meteorologischen Statioiieii im Kdnigreich Bayern, 11. 
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when heavy precipitation occurs in late autumn. A low atmospheric 
temperature is accompanied, in the majority of cases, in autumn by an 
excess of atmospheric precipitation, and causes then a regular and often 
considerable fall in the soil temperature. In the less frequent cases of 
cool and dry autumn months there is, as a rule, only a very slight varia¬ 
tion in the soil temperature. 


THE DISTIMIUITION OF IIKAT IN THE SOIL. 

Daily rariations .—During tlie eooh*r season, when the exposure to 
tlie sun’s rays is slight, the tein])erature of the surface of the soil runs 
parallel to the minimum temperature of the air, but the maximum in 
the upper layers of tlie soil exce(*ds that of the air during the warmer 
season, and all the more tlie greater the exposure to the sun’s rays and 
the greater the absorptive capacity of the soil. 

The daily variations of temperature are greatest in tlie to]) layers, 
and decrease with the deqith, generally disapjiearing at a diqith of 1 
meter. Oonsidming tlie fact that the (‘conduction of heat downward is 
gradual, it is (*.l(3{ir that, th(*c extremes of temperature are later in the 
lower strata than at the surface and in ])roportion to tln^ d(q>th. The 
extent of this retardation depends on the x>hysical properties of the 
soil, especially the (jondiietivity for heat. In general the intluen(;es 
causing variations in temperature at the surfac^e of the soil have less 
elfect in proportion to the depth of the laycu* under (Mmsideration. 

Yearly variatiom ,—The yearly tenqierature variations are of (3onsid- 
crable magnitude in the upper layers, decrease with the increasing 
depth, and finally disappear entirely. The d(3j)th at which a constant 
temperature obtains, or at l(*ast a tem]>(3rature unaffected by the sea¬ 
sons, is de])endent upon climatic conditions. In tlie tropi(*cS this depth 
is about G meters and in the temperate zones 20 to dO meters. All fac¬ 
tors Which moderate the extremes of temperature, for instance, nearness 
to the sea, soil (ioverings of dilferent kinds, etc., diminish also the vari¬ 
ations ill temperature. Observation teaches that in the temperate 
z(me the variations in soil temjierature cease at a deptii of about 20 
meters near the coast, but at about 30 meters at a distance from the 
sea. In the warm season the temperature of the soil diminishes on 
descending, but in the cold season inijreases with the depth.‘ 


^C. S. CornelhiB, Metcorolo^jjic, p. iMi. J. Soyka, Dor BoUeii. Von Pett4inkO“ 
fer and Zieinsson, Haiulbnob dor Hy^iono, Thoil 1, Abtlioilun^jf 2, Hoft 3, 1887, p. 
112. J. K. Lorenz von Idlmrnan, Lolirbuoli dor Kliinatologie, 1871, p. 34. E. Kainanu, 
Forstliclie Bodonknnde, 1893, p. 95. 
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Paris green, composition and adulterations, B. B. Ross {Ala- 
ham a College St a. Bui, 58 ^ pp, 7 ),—The history and character of Paris 
green are discussed. According to Ehrmann pure Paris green contains 
31.29 per cent of coj^j^er oxid, 58.05 per cent of arsenious acid, and lO.OO 
per cent of acetic acid. Analyses are given of 6 samples collected in 
the State and 1 from a (diemicail house in New York. Six of the sam¬ 
ples showed arsenious acid ranging from 53.13 to 59.71 per cent, ‘^and 
no traces of adulteration or attempts at adulteration were detected.’^ 
A seventh sample, although rescunbling Paris green excei)t in bright¬ 
ness of tint, (‘.ontained no co]>per or arsenic. Prussian blue and chrome 
yellow Avere found, with a large quantity of inert matter, as clay, chalk, 
etc. 

^^Oii talcing a. Hinall portion each of Prussian bine and chroine yellow and mixing 
with a large quantity of clay or clialk it was found tha.t a ])roduct corresponding 
almost precisely in color to the juaterial examined could h(‘> ])rodnced, and it was 
found quite easy to imitate the normal shade ol’ color of l^aris green, though the 
brightness of tint would be lacking. It was estinnited that a material of this char¬ 
acter could bo manufactured at a cost not exceeding 1 ct. per pound, while Ji high 
grade Paris green frequently costs above 20 cts. per pound, the fraudulent manufac¬ 
turer being thus aide to dispose of his product at an enormous profit.'^ 

The method followed jvt the station for <letcrmiuiug arsenious acid in 
Paris green is described. 

On the determination of the bromin absorption of fats gravi- 
metrically, O. TTeuner {Analyst^ 20 (1895), vT/ar., pp, d9-53), —The 
present contribution is merely intended as a study and not as a proposed 
method, although 1 believe that in some cases it may be found conven¬ 
ient and that it may afford another factor in judging of the constitution 
of an oil.^’ Tlie process is based on the fact that if bromin is added to 
an oil without the intervention of a solvent, combination takes place 
immediately, often Avith a rather violent reaction, but if diluted with a 
suitable solvent, as chloroform, the action is moderated but equally 
complete. 

operate as follows in order to obtain tho bromo compounds in a state fitted for 
weighing : A small, wide-mouthed fat flask is^carefully weighed, and from 1 to 3 gra. 
of the fat to be tested introduced into it. These are dissolved in a few cc. of 
chloroform, and then pure bromin is added, drop by drop, until the bromin is 
decidedly in excess. Both the chloroform and bromin must be previously tested in a 
964 



CHEMISTRY. 


965 


l>laijk experiment to make sure that they contain no appreciable residue. The flask 
is theu heated on the water-bath till most of the bromiii is driven off; a little more 
chloroform is added, and the mixture again heated, the chloroform vapor helping to 
drive out the excess of bromin. The addition of chloroform may once more be 
repeated. The flask and its content are then placed in an air hath regulated for 
about 125^^ C. and kept there until thear weight is constant; this takes several 
hours. A little acrolein and hydrol>romic acid e8ca])e during the drying, and the 
residue in some cases darkens slightly; in others a clear yellow heavy broino oil 
is obtained. Drying at 100'^ G. does not lead to satisfactory results.”. 

The results are given ol‘ a compari8<)u on a number of common oils of 
the above process with the iodin absorption by Jliibl, calculating the 
bromin absorption into the iodin C(]iiivalent by the factor 1.587. 
most cases the iodin figure calculated froni the gravimetric bromin 
absori>tion is in satisfactory ap|)roximation to the Jliibl number,’’ but 
in the case of castor and linseedoils, which (ontain more oxygen than 
ordinary oils, ^Hhe figures arc substantially different.” 

The determination of lecithin in seeds, E. Schulze {ZtHclir. 
Physiol. Chem.^ Nos. 7 mid .2, jyp. 22r>-232; 3^ p. 252 ).—A reply to the 
criticism made l)y Von Bitto (E. S. R., 6, p. 270), that extraction as pre¬ 
scribed by S(diulze (onc(*. with etlier and twic(‘ with alcohol) does not 
dissolve all of tlie hnatliin, but that to do this retinires extraction 30 
times with ethyl alcMdiol or 20 witli methyl ah'ohol. Scluil/(‘ insists that 
his method is snrficJent inovided the material is finely pulverized, and 
reports some exi)erinients which appear to sni)i>ort his claim. He 
states further that 2 samples of methyl alcoliol bought for the pure arti¬ 
cle could not be used for the extraction, since tliey dissolved from seeds 
other substances containing ])Iiosph()rous besides lecithin, Avhich were 
insoluble in etber, and at the boiling point dissolv(Ml small quantities 
of water-free sodium phosphate a,nd ])otassinm ])]iosi)liate. 

Coloring matter in California red wines, W. D. Bigelow {Jour. 
Amer. Chem. (Soc.., 17 {1895), No. 3^ pp. 211-216). —Mnety-fonr samples of 
California red wines were examined with the aid of the reagents com¬ 
monly employed in the examination of European red wines. The 
reactions obtained were not always the same as those obtained witli 
Enr(q)ean wines; for instance, a gray, or yellowish or orange-gray pre¬ 
cipitate or solution was sometimes obtained with reagents which are 
said to givm grec]! or grayish-green with Fnnnli wines. On the other 
hand, no reactions were obtained which arc said to be characteristic 
of wines colored with vegetable pigments.—w. D. bigelow. 

Remarks on the spectrum of argon and of the aurora borealis, Bkrthklot 

(Compt Iternl.^ 120 {1895), Ao. 12, pp. 6(12, GOS). 

The forms of nitrogen in meat, E. Salkowski and E. (Jikske (Centhl. med. fTiss., 
1894, pp. 83S-SS5; ahs, in (3iem. Centhl.. 1895, T,No. S, p. 1(]2). 

Investigation of the fat of oats, P. S. Moljawko-Wistozki (Dins. St. Petershurg, 
1894f Phann. Ztschr. Pumland, $8,pp. 640, 6471 (ihs. in Chem. CenihL, 1894, IT, No, 33, 
p. 918). 

The transformation of starch into dextrin and maltose, Duclacx (Ann, Inst, 
Pasteur, 9 {1895), No, 3, pp. 214-223), —A critical review, 
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Some ester-like compounds of wood gum and xylose, R. Badek (Chem, Ztg,, 
19 (1S9S), No, 4, pp, 55, 56; No, 5, pp, 78, 79). 

Ckemistry of the albuminoids, L. Lilknfkld [Du Bois-lieymond’s Arch. Anat. uftd 
Physiol., 1894, pp. 555^558; ahs, in Chem. Cenibl., 1895, I, No. 4, p. 221). 

Asaprol, a reagent for albumen, albumose, pepton, and pepsin, Kiii:Gi.E]i {Ahs. 
in Cheni, Ztg., 9 {1895), No. 28; JUpeH,, }>• 101). 

The coagulation of albuminoids by mechanical means, W. Kamsden {Du Bois- 
Meymond'S Arch. Anat. und Phymol., 1894ypp. 517-534; ahs. in Chem. Centhl., 1895, J, 
No. 4, p. 221). 

Action of oxalic acid on inulin, G. 1>Dll and C. J. I^intnkr {Chem. Ztg., 19 {1895), 
No, 9, j). 166 ; 2^ 0 . It, pp. 216, 217). 

Action of diastase on reserve cellulose, J. Gunss {Ahs. in Chem, Centhl., 1895,1, 
No. 15, p. 787). 

The solubility of sugai in mixtures of alcohol and water, O. Scukefeij) {Zischr. 
Ver. llUhenz. Ind., 1894, pp. 970-973 ; ahs. in Chem. Centhl., 1S95, 1, No. l,p. 69). 

The determination of casein in cow’s milk, 1.. \j. Van 8ia kk {New York State 
Sta. Bpt. 1893, pp. 487-496 ).—This paper was read b(3iV>re tlio Assoeiatioii of Ofticial 
Agricultural Clicuiists in 1893, and published in full in the proceedings for tliat year 
(IJ. S. Dept. Agr., Div. of Olieni. Hul. 38, pp. 109-1111), and in Jour. Amer. Chem. 
Soc., 15 {1893), No. 11, pp. 635-645. 

Rum analyses, P. II, Giieg {But. Hot. Dept. Jamaica, 2 {18.65), No. 3, pp. 2.5-31), 

BOTANY. 

Bacteria in agriculture, A. (Ution {Landw, Stat,.^ 15 (189.5)^ 
No, 5 and 6’, 2>P» 401 -lls). —The nutlior briefly reviews some of the move 
recent literature relating? to the assimilation of nitrogen by the micro¬ 
organisms in tbe soil. 

An estimation was made of the abundance of bneteria in various soils 
that had been cropped witit oats, barley, and rye following wheat, rye, 
and wheat. Ther(‘ were found 1,5,2.2, aiid 2.7 million l)a(*;teria per cubic 
cefitimeter in the three soils. It was also found that in hlatrk fallow, a 
fallow on whicli grass had been allowed to s])ring u]) ])rior to plowing 
under, the number of bacteria, increases from spring until autumn, when 
their inaximum number is to be found. 

Investigations were conducted to ascertain tlie vertical distribution 
of soil bacteria, and it was found that they decrease with the iiuaeased 
depth of the soil from whi(di they were taken, there being (> million per 
cubic centimeter at a depth of 20 eni. and only 1.5 million at a depth of 
50 cm. in a field examined. 

Examinations were made of soil in which various crops, such as grain, 
clover, potatoes, etc., had been grown, and it was found that where 
graiius were grown there was a decrease in the number of soil bacteria 
as tbe season advanced, while there was a constant increase in the case 
of the other crops. In this the author confirms the observations of 
Berthelot and Winogradsky ^ that grain crops do best when they follow 
such crops as legumes, potatoes, etc., or fallow, not only on a(^A*ount of 
tlie chemical and ])hysical condition of the soil, but also on account of 
the presence of greater numbers of soil, bacteria, by the aid of which 
greater amounts of nitrogen are sni)plied to tlie growing crop. 

‘ Coiiipt. Rend., 116 (1893), p. 1385. 
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The author isolated the bacteria from soils on which wheat and clover 
had been grown, and also from compost, making numerous pure cultures 
of them. Pot experiments were made to test their influence upon the 
growth of oats. The pots used were 22 cm. in diameter and each 
received 40 cc. of a bouillon culture, and all received the same fertilizers 
and treatment. At maturity the iflants grown in the pots receiving the 
bacterial cultures gave as an average 18.40 gm. grain and 20.1) gm. straw, 
as compared with 13.20 and 22.14 gm. from the check [)ots. 

Additional experiments were made to test the comi)arative value of 
the different kinds of bacteria isolated, the highest yield being {Secured 
when Bacillns 3!) was used for inoculating the soil. 

In 1893 some lield experiments were undertaken witli oats in which 
the seed, juior to sowing, was impregnated with the desired organism 
by soaking for some time in lujuid cultures containing it. The yields 
of grain from iininoculated seed and from seed so treated were in the 
ivroportioii of 100:135. In the autumn the held where the oats had 
grown was plowed and in the spring sown with mustard. Tlie yields of 
green forage on equal >**tioiis of uninoculated and inoculated xdats 
may be reinesented by the xnoimrtion 100:195. 

Numerous additional e\x)eriiuents were conducted which in every case 
gave a higher total yield whenever the soil or culture medium had 
received an inoculation with some form of soil bacteria. 

The author made no attemxfl to show how the bacterial inoculations 
Influenced the greater growth and x)roductiveness of ]>lants growing in 
inoculated soil, but he thinks it [n-obable that the isolated bacteria used 
ill the cultures ])ossessed the same power of assimilating free nitrogen 
that is claimed for ordinary soil bacteria. 

Upon some properties of soils which have grown a cereal 
crop and a leguminous crop for many years in succession, J. P>. 
Lawes (A(/L KStuderM Oaz.j 7 (18.95), No. 3^ pL 1 ).—On a xiart 

of a held which had grown wheat for 39 years the cro]) was not cut in 
1883, but all the grain was allowed to fall and thus reseed the land. 
No weeds were removed. In the second and third years there were 
only a few wheat xilants, some of them having slender stalks and only 
one or two small seeds in the ear. 

Four years after this field ])assed out of cultivation there were found 
growing in it 40 species of jilants, and after 8 years more there were 
51 sx>ecies. Leguminous i)lants, esxiecially Lathyrus pratemis^ spread 
and grew luxuriantly. 

In striking contrast with this was thei)aucity of sx)ecies on an uncul¬ 
tivated field, which, when in cultivation, had been devoted to the con- 
tinuous culture of beans ) when the bean croxi failed red clover and 
barley had been grown for a few years, the clover affording large 
yields. The vegetation on this field, when uncultivated, consisted of 
a few tall tufted-growing grasses; white clover growing in a pasture did 
not cross the border into this field which had borne leguminous crops 
for so long. For tlie cause of the luxuriance and variety of vegetation 





on the plats long devoted to wheat culture and of the scant growth 
the field whicli had long been devoted to leguminous idants the author 
does not present any explanation which he considers entirely adequate. 

On land wliicli for nearly 50 years had not been used for a leguminous 
crop, but had been devoted to a rotation of roots, cereals, and fallow, 
yellow trefoil made a strong elfort to establish itself among the culti¬ 
vated crops, and Avas exterminated with difficulty. ‘‘ It is quite evident 
that when the land is kept free from leguminous plant growth matters 
accumulate in the soil which are highly favorable to these jdants. . . . It 

tolerably certain that the matter accuniulated does not consist of 
ordinary manure ingredients.” 

On the distribution of assimilated iron compounds other than 
heemoglobin and heematins in animal and vegetable cells, A. B. 

Macallxjm (Froc, Boy, Soc., 57 (1895), JVo. 843, pp. 201, 262 ).—By 
means of freshly prepared ammonium hydrogen sulphid the author has 
demonstrated the presence of iron other than the above in i)lant and 
animal cells. Whether chloro])hyll contains iron is yet to be demon¬ 
strated. Some of the more important facts ascertained by the author’s 
investigations are as follows: 

(1) Iron firmly combined is a constant constituent of animal and 
vegetable chromatin. Another compound, less rich in iron, is found in 
nucleoli. 

(2) The chroino])hilous substance in ferment forming cells contains 
iron, and the cytoplasm of protozoan organisms, which also i)r()bably 
secrete ferments, yields evidence of the presence of a firmly combined 
iron compound. 

(<3) A firm compound is present in the chromophilous substance of 
the cytoplasm of fungi. 

(4) Of the non-nucleated organisms, bacteria, owing to their minute¬ 
ness, have, with one exception, given little evidence of the inesence of 
an organic iron compound; but in t\ud <Jyanophycew the chromophilous 
portions of the ‘‘ central substance” contain iron, and iron maybe dem¬ 
onstrated ill theiieriiiheral granules formed of the so-called cyanophycin. 

Histological experiments on the development of mucors, M. L^geu {Compt, 
Eend,, m {1895), No. 11, pp. 647-649). 

The comparative anatomy of the fruit of conifers, M. Kadais {Ann. Sci. nat. 
Dot., 19 {1894), aer. 7, No. S-6, pp. 165-868, pU. 15). 

Concerning the plant cell membrane, C. Correus (Fringahehn'a JaJirh. wiaa. Bot., 
S6, pp. 587-678; aha. in Bot. ZUj., 58 {1895), 11, No. 8, pp. 185-187). 

Plant forming elements, G. Abbey {Jour. Bort., 1895, n. a., Noa. 773, pp. 382, 383; 
774, pp. 854-856). —A seniipopular article on plant nutrition. 

The mineral food required by the lower fungi, I, H. Maliscii {Sitznngaher. 
Wien. AJead. Wiaaenach., 1895). 

Concerning the waste products of plants, G. Jaeger {B&r. deut. bot Gea., 18 
(1895), No. 2, pp. 70-72). 

Contribution to the chemistry of chlorophyll, VI, E. Schunck and L. March- 
LRWBKt {Proc. lioy. Soc., 57 {1895), No. 344, pp. 314-822, fig. 1). 

The production of blue and violet coloring matters in plants, C. Nienhaus 
(Schweie. Woohmiachr. Fharm., S3,pp. 3-11; aba. in Chem. Centbt, 1895,1, No. 9, p. 494). 
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Cotxoerning the structure and development of the spermatozoa of plants, W. 

BblijiJBFF {Flora, 79 {1894); ahs.Jn Bot, CenihL^ 52 {1895), No. 2, pp. 50, 51). 

Codperation of plants, G. Clayton {Internat. Jour. Micr. and Nat. Sci., 5 {1895), 
No. 26, pp. 209-216 ).—A iiopular discussion of symbiosis. 

Root tublercles of leguminous plants, R. Beer (^ci. Gos., 2 {1895), No. 15, 
pp. 70-72, fige. 4). 

Recent works concerning the tubercle bacteria of legumes and their fixation 
of free nitrogen, STurzEJi {Centbl. Bakt. and Bar. Allg., 1 {1895), p. 68).—A rdsiuii^. 

A parasite valuable to the vine {Gard. Citron., 17 {1805), p. 403 ).— An abstract of 
a rei»ort by Zawodny on the discovery of a Mycorrliiza on grape roots. 

Notes upon poisonous plants, B. D. Halsted {Garden and Forest, S {1895), p. 
172 ).—Pojmlar notes are given on some of the more common poisonous plants grow¬ 
ing in tbe region of New Brunswick, New Jersey. 

Jjist of the forage plants and weeds in the natural meadows of Modenese 
plain, L. Macciiiati {Staz. Sper. Agr. Ital., 28 {1895), No. 2,pp. 81-111), 

FERMENTATION-BACTERIOLOGY. 

Concerning a new system of Bacteria, W. MiaiiLA {Arh. hacter, 
Instit, Hochschule, KarLsrhue, 1895, No. 51; aha, in HedwUjia, 34 {1895), 
No. 3, Repert,, pp. 44-46 ).—The author fHoposes a new system of classi¬ 
fying bacteria as follows: I. Family Coccage^, embracing (1) Strepto- 
coeem, (2) Micrococcus, (3) Sarcina, (4) Flanococcus n. gen., (5) Flano- 
sarcinan. gen.; 11.Family Baoteriage^i, (G) Bacterium, (7) Bacillus, (8) 
Fseudomonas n. gen.;III. Family Spirillage a ^, (G) Spirosoma n. gen.. (10) 
Microspira, (11) Spirillum, (12) Spirochayte; I V. Family Chlamydobag- 
TERIACE^, (13) Streptothrix, (14) Cladothrix, (15) Crenothrix, (10) Fhrag- 
midiothrix, (17) Thiothrlx; and Y. Family Beggiatoage^, (18) 
Bccjgiatoa, The last family provisionally inserted and may not i)roperly 
belong here. 

Thermophilic bacteria, A. MacPadden and F. R. Bloxall {Jour. Path, und Bacf., 
8 {1894), pp. 87-90; ahs. in Jour. Chem. 8oc. London, 1805, Feh.,p. 58). —An account 
of bacteria which tlouriHli at high temperatures iu manures, causing spontaneous 
combustion, etc. 

A study of disinfectants for fecal matter, H. Vincent {Ann. Inst. Pasteur, 9 
{1895), No. 1, pp. 1-89). 

Bactericidal action of light and air, R. F. d’Arcy and W. B. 1 Iaiu>y {Jour. 
Physiol., 17 {1894), pp. 890-393; ahs. in Jour. Chem.Soc. London, 68 {1895), Fel)., p.57). 

Effect of sunlight on tetanus cultures, F. F. WESJUtooK {Jour. Path, und Pact., 
8 {1894), pp. 70-77; ahs. in Jour. Ghent. kSoc. London, 68 {1805), Fch., p. 

Studies on lactic fermentation, with bibliography, E. Kayser {Ann. Inst. Pas- 
8 {1894), No. 11, pp. 737-784, dgms. 8). 

On the production of phosphorescence by Photobacterium sarcophilum,‘R. 
Dubois {Itev. MycoL, 17 {1895), No. 2,pp. 59-64). 

Concerning Spirillum desulfuricans as a cause of sulphate reduction, M. W. 
Beykrinck {Cenihl. Bakt, und Par. AUg., 1 {1805), pp. 1, 49, 104). 

The influence of copper sulphate on the fermentation of grape must by 8ao- 
charomyces ellipsoideus, F. Kiivami {Cenihl. Bakt. und Par. Allg., 1 {1895), pp. 
10,59). 

A physiological study of acetic acid fermentation and the artificial produc¬ 
tion of vinegar, F. Lafar {Cenihl. Bakt. und Par. Allg., 1 {1895), p. 129). 

Microbes as factors in society, M. L. Capitan {Pop. Sci. Monthly, 1895, Jan., pp. 
108-109). —Translation of an address delivered before tbe Anthropological Society of 
Paris, December 14, 1893. 
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New cloud classifications,^ A. MoAdie (Phil, Soc. WaHhington, 
BuLj vol. lo\ pp. 77-86). —The history of cloud classificution is briefly 
reviewed, and the system of Howard, i)roj)osed in 1802 and generally 
adopted until within a comparatively recent i)eriod, and that of Ililde- 
brande, Abercromby, and Kdppen, as modi tied and recommended by 
tte International Meteorological Conference at IJpsala in 1894, are 
explained and criticised, as well as those of Davis and Ley. The first 
is unsatisfactory in that, being based purely on aj)p(‘aran(}e, no account 
is taken of the origin and manner of formation of the cloud.” 

^‘CIovhIh of very dissimilar origin iiia.y have a similar api^earaiico. Modern 
iiieteorology demands irmro than a reiord of the aj)pearance of the (dond. It seeks 
the meaning of eaeli formation and regards the cloud as an ex]>onent of the physical 
processes operating in the air and resulting in cloudy condensation. The clond is 
primarily valuable not on aeeonnt of its beanty, but bceanse it makes manifest 
motion in the atmosphere, n hich is not otherwise discernible. It outlines to some 
degree the storm mechanism at dilferent levels in the atmosphere. Making dne 
allowance for the fact that the clond does not always give tlie true motion of the 
current in which it moves, as witness tlie Table cloud at Table Mountain, it is still, 
when rightly interpreted, a most 8ignifi(;ant index of air motion. There is no sound 
reason why the forecaster should not derive as much information concerning the 
movemeuts of the air from a cloud map as irom a pjcssure or temperature 
map. . . . 

[The second] classil’ication takes some account of the cloud’s altitude; and in 
differentiating clouds formed by diurnal as(tending currents in calm air, generally of 
the summer cumulus type, from the clouds fornnul by widesjnead general uplifting 
of the vapor, some of the'nimbus formations, this elassificiation takes some account 
of cloud origin. In both of these directions the ii<;\v system is preferable to the old; 
but the criticism can be fairly made that in the matter of cloud origin the new 
classification does not go far enough. . . . 

^^In addition to the direction and relative velocity of the cloud (the only condi¬ 
tions which have been thus far recognized or utilized in forecasting), it is demanded 
of the future cloud classification that it take into account the level in which the 
cloud is formed and tlie manner of formation. 8ome such scheme as the following 
might be profitably used: 

Classification of clouds. 


Formation. 


Altitude. 

Co(»liT)g by contact. 

Mixture. 

Ascension. 

Electrical and 
critical. 

Up to 250 meb'CH.. ( 
500meterH..S 
750 meters... 
1,000 meters... 

Fogs—haze, dust, 

and ground fogs. 
Isocturnal radiation . 



Hail clouds. 
Cumulo-uimbus. 

Scud. 


Stratus. 

Summer cumuli.. 

Cumulo-uimbus.. 

Cumulo-stratus ? 
ItilloWH _ - ^ 

1,.500 meters... 


2,000 meters.. ] 



3,000 meters.. 1 



lanitiiliifa 

4,000 meters.. S 


Cirro-cumulus... 
Cirro-stratus .... 

Alto-cumulus- 

- 

5,000 meters.. j 


Above.j 


Cirrus... 





... 

1 


* Kead before the Philosophical Society of Washington, March 2, 1895. 
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**The altitudes have been kept down purposely, because half of the whole araount 
of vapor in the air is below us at a height of 1,800 meters (lesvs than 6,000 ft.), and 
it is but fair to assume that tHe clouds of most importance to us in forecasting are 
those formed below 2,000 meters. Above 8,000 meters there is practically no water 
vapor. Most of our clouds are formed under the second heading (mixture), where 
condensation results from the mixing of two fmpcrfectly saturated currents. Where 
the mixing is not thorough, but conrniod to the edges, we have billow clouds; but 
while mixture is the most common cause of cloud formation, the cloud thus formed 
is not apt to give heavy rain. Clouds formed under the third heading (ascension), 
on the contrary, do give heavy rains. Here the cooling is by adiabatic expansion, 
and the ideal type of this formation is the cloua of theearly afternoon in the tropics, 
with its torrential rain. Under the fourth heading (electrical) the cloud may keep 
adding to itself hccaiiso of a very higli surface electrification, or a cloud may he in 
such a critical condition that, as said above, the slightest jar snflices to produce 
great change. It is conceivable that a cloud-burst may be a sudden change of con¬ 
dition. . . . 

order to got at the cloud’s true lu'caniug wo must, in addition to equipping 
our observers with nephoscopo and cloud atlas, have systematic measurements of 
the cloud height. This is now done at Hlue Hill, llpsala, Stoiiein, and Berlin by 
means of theodolites and double ohserviug stations. A more direct way, and on© 
which we think is entirely practicable, is to send apparatus up into cloudland by 
means of kites. This would give us the conditions prevailing at diftbront cloud 
levels, and the records would not be momentary. 

The use of the spectroscope tuul electrometer m studying clouds is 
suggCvSted. It is claimed that by means of a sensitive (piadraiit elec¬ 
trometer tlie author has been able to ‘Hell of tlie approach of tlie cloud 
while yet far otf and by the changes iu the potential to rouglily map 
out the sky.” 

Studies of the upper air,^ A. L. Kotcii [BoHion Cimmomcealthy 
1895j Apr, pp. 8j pL 1 ).—The corn]position of the air brought down 
from the liighest levels has b(*en shown to be identical with that at the 
earth’s surface. The pr(‘ssiirc is reduced one half for each 3^ miles of 
ascent tlieoretically. The temperature toward the limit of the atmos¬ 
phere must be far below any temperature ever observed at the earth’s 
surface. The history of observations on the upper air by means of 
balloon ascensions (20,000 ft.), by balloons without alhonants (ov^er 10 
miles), and from the sunimit of mountains (23,000 ft.) is reviewed. 

Measures of the highest clouds (0 miles) have been made trigonomet¬ 
rically at Blue Hill, Massachusetts, and also in Sweden. 

‘‘A knowledge of the movement of high atmospheric layers is of great 
importance for the theory of the general circulation of the atmosphere, 
and practically for our weather forecasts, since the forces which develop 
storms have their origin and sphere of action within two or three miles 
of the earth.” Continuous observations of all the elements in the higher 
atmosphere <*an only be made on mountains, though the conditions 
there can only approximate those in the free air. The discussions of 
^observations at such liigh stations have contributed largely to the rapid 
progress of meteorology. The first suminit station of any importance 

‘ Koad before the Hostou Scieutitic Society, Mareb 26, 1865. 

18055—No. 11-3. 
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was establivshed in 1870 on Mount Washington, New Hampshire, (6,300 
ft.). Here are experienced the severest weather conditions in the world. 
, At present but two high-level stations are maintained in this country, at 
Mount Hamilton, California, and at Blue Hill, Massachusetts. The 
highest station in Europe is at Kocliers des Bosses, 1,400 ft. below the 
summit of Mount Blanc. 

The highest in Germany is on Sonnblick (10,170 ft.). The Eiffel tower 
in Paris has instruments at 980 ft. above the ground. Observations at 
such stations, however, can never take the i)lace of records in the free 
air, and we must depend on records from balloons. The lirst scientific 
ascension was made irom London by Jeffries in 1784. The instru¬ 
ments for making observations in balloons have recently been greatly 
improved. Berson last year made an ascension to nearly 29,000 ft. 
He found: 

(1) A much more raind decrease of tem])ei*atiire between 1 and 6 
miles than has been assumed for winter. 

(2) A rise of temperature in the morning and evening between the 
earth and 1 mile above it. 

(3) A very feeble insolation, a great liumidity of the upper strata, 
and a fine haze which extended to his highest i)oint. 

(4) A snowflake structure of the I'lrro stratus clouds, foiinerly 
thought to be composed of ice crystals. 

‘ (5) A great increase of wind, from nearly a calm at the earth to 36 
miles per hour at the average height of the balloon. 

Kites have been used for determining meteorologic conditions in the 
titmosphere, and their use has been begun very recently at Blue Hill, 
Massachusetts.— II. A. hazkn. 

The high flight of the balloon ^‘Cirrus/’ A. Beuson {Ztsclir. 
LuftHhiffJuhrt^ lti95^ Frh, and J/ar., 7v;).— The author gives an 

account of a second high flight of the ‘^Cirrus,” September 6, 1894, 
and of the ascensions at the same time of the balloons ^MMiflenix^^ 
(70,000 cu. ft. capacity) and Mujestic(100,000 cu. ft.). The balloon 

Cirrus reached 01,000 ft. (11.74 miles), and brought back a temper¬ 
ature record of — 89^ F. ( — 07° O.) at the highest point. Its veloiaty 
was 83 miles i)er hour tov/ard the ENE. It was not found till the last 
of September, near Wilna, in Kussia. The ‘^I^lnenix” reached a little 
over 20,000 ft. and moved at about 38 miles per hour at an average height 
of 15,000 ft. The lowest temiierature Avas —15^ F. (-^20oC.). The 
diminution in temperature for the Cirruswas 2.4° F. in each 1,000 
It. of height (440 C. in 100 meters), and that of the Phcenix’^ was 
40 ^ F. in .1,000 ft. (.730 C. ill 100 meters). This is an extraordinary ditter- 
eiice aiid is due in large part, if not wholly, to the increased heat experi¬ 
enced at the very highest point from insolation, although it is highly 
probable that the temperature does diminish at a slightly less rate 
in iEurope at the higher elevations. The ‘‘Majestic’’ failed to reach 
any high altitude. 

Such experiments, though giving us meager information of the higher 
regions, are of the greatest value. If it be true that our cold and hot 
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waves extend up to the liiuits of our atmovspliere and are of eosniical 
drigin, then it is of the gi^eatest importance that conditions in them at 
high levels be observed.— h. a. hazen. 

Droughts and famines in India, J. Eliot ( U. S. Dept Weather 
Bureau BuL 11^ pt P, Ept Internat. Meteorolog. CongrcsSj JS9o\ pt, 2^ pp. 
444-459^ 2 }ls. 2 ).—This is a most interesting and exhaustive treatment 
of all the facts known regarding these terrible visitations. During 122 
years there have been 17 famines. Statistics of the 8 intense famines 
are given, with loss of life and property, or expenditure of money to 
give relief. 

The areas most liable to drought are chi(‘fly in the tropical belt, 
where the rains are periodic. Prolonged droughts are morci frequent 
in India than anywhere else in the world. The meteorologic features of 
the Indian monsoon area may be divided into two periods—the north¬ 
east monsoon of dry land winds, from January to May, and the southwest 
"monsoon of humid sea winds, from June to Decejuber. The southwest 
monsoon air circulation is caused, at first, by the formation of a low 
pressure area over northern India in April and May because of a rapid 
rise in temperature. It is a breaking down of the southeast trades at 
the equator and an adaptation of their circulation to the changed con¬ 
ditions at the north. The maintenam^e of the new order is due to a 
self-contained energy liberated by rainfall rather than to a continu- 
ance of the hot weather conditions in the north. The greater part of* 
the rainfall of India (37 in., or 90 percent.) oc(airs during this southwest 
monsoon. Just before this wind begins northern India is one of the hot¬ 
test and driest areas in the world. Occasionally maximum shade 
temperatures of 12(P and 124^^ are registered. The relative humidity 
often falls below 20 per cent, and 1 ])er cent has been recorded. The 
variation of rainfall is greater than in any other country. In Sinde 
the average is 5 in. per year, and in the Khasiai Hills there ai e 500 in., 
which is the greatest in the world. The range from year to year is 
very great; at Kurrachi, 0.47 in. in 1872, and 28in. in 18(>0; at Jacobabad 
in 30 years, least 0.72, greabist 12.05 in. 

There are three zones of rainfall in India: (1) The arid zone, with less 
than 15 in. rain in a year. Here cultivation is dependent on irrigation 
and there are luactically no famines. (2) The dry zone, Avith 15 to 35 
in. of rain. Itaiu sudicient in average years, but prolonged drought 
leads to great scarcity. (3) The moist zone, with rain 35 to 500 in. 
It is a singular fact that the rain is most variable‘ av here it is smallest 
in amount and most regular where it is greatest ; hence this zone has 
no famines. 

Favorable conditions for crops are as follows: (1) For cold weather 
crops (wheat, barley, i)nks^j etc.) a moderate rain in October, to fit the 
ground for plowing and in order that the moisture may germinate the 
seed. Occasional light showers, more especially on the higher lands,, 
in order to develop the grain. (2) For hot weather cro})s of rice, heavy 
burst of rain for idanting, moderate rain during growtlq and a biUst 



974 


EXPERIMENT STATION RECORD. 


of raiu to fully insure tbe growth of the ear. (3) For hot weather 
crops of millets, etc., rather heavy rain at first and occasional rains 
afterwards are best suited. Breaks of three or four wrecks, especially if 
accompanied by dry, hot winds, are very injurious, and if protracted, 
fatal. 

In north India famine is due either to the failure of two crops in suc¬ 
cession, for example, the rain crops (millets and rice), and the cold 
weather crop, or to the complete failure of one crop after a series of 
poor seasons. 

In the Deccan they are usually due to a more or less complete failure 
of a southwest monsoon raiu throughout, following one or more bad 
seasons. 

In the rice-growing districts the cause is usually an abnormally early 
end of the southwest monsoon rains. — n. A. hazen. 

Meteorologic work in Australia, 0. Todd (A deJaide: pp, 25,pi 1 ),— 
This important pai)er describes in detail methods and results of mete-* 
orological inquiry in Australia. There are given in 7 charts types of 
weather selected from a larger number, and it is stated that these charts 
have been sufticiently studied to show what resulting weather is likely 
to follow, as determined from previous experience. These charts are 
distributed to all the stations. Alter the telegrams have all been 
received on any day and the new chart constructed, the proper type 
weather map can easily be found which corresponds witli this new chart. 
The only expense then consists in telegraphiTig to each station the 
number of the chart which should be displayed for tliat typo. 

There is a ridge of high pressure whicdi ])asses over the extra-trop¬ 
ical or temperate parts of Australia. This is made up of long loops or 
‘Diighs,” being broken up at times by the advance of ^Mows’^ from the 
tropics and northerly extensions of V-shaped low areas from the south. 
The i)o8ition of this ridge in winter is 29 or 30^ south latitude. North 
of this ridge are the dry southeast trades, while to the south there is 
a prevalence of dry northerly winds, varied by strong west and south¬ 
west winds as coastal lows pass from west to east, with rain and squalls. 
On the east coast winter winds are from the west. This wall or ridge 
plays a very important part in Australian climate. If this lies well to 
the south then south Australia is dry, while to the north there are fre¬ 
quent rains. If the wall is in the north tliese conditions are reversed. 
About 43 high areas x^ass during the year, with a velocity of about 17 
miles per hour. The movement of low areas is much more marked 
and regular, there being about 60 i)er year, with a velocity of 25 miles 
per hour. 

Since the interior of Australia is under high X)re8sure. with dry south¬ 
east winds, it is often subject to severe droughts, more or less prolonged. 
The driest portion is in a belt of country from Lake Eyre, or about 
latitude 30^^ to near the northwest coast, which is swej^t nearly all the 
year by the southeast trade wind. The climate of the eastern half is 
mote favorable, owing to the more southerly sweep of the monsoon 
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rains. The following is the exjyerience in the past; In 13 years, with 
the suininer pressure above and temperature below normal, the follow 
ing winter rain was below the average 0 years, above it but once, and 
exactly average three times. In 9 years, with summer pressure and 
temperature the opposite of the above conditions, the winter rain was 
above the average seven times; below only once, and just average once. 

. In other words, Summer cool, with high pressure; winter dry. Sum¬ 
mer hot, with low i)ressure; winter wet.’^ 

The question of seasonal or long range weather forecasts has been 
seriously considered. The importance of reliable forecasts to the farmer 
is undoubted, but they must be reasonably accurate and based on posi¬ 
tive knowledge or tliey will be treated with contempt. Long range 
forecasts are possible only after ‘‘the accumulation and intelligent 
discussion of the necessary data and the correlation of weather con¬ 
ditions over considerable areas of the earth’s surhice.” 

“India is the only country ^vhi(•ll Ims attempted anything like a Bystenuitic issue 
of seasonal forecasts. These are inninly based on the nmoiint of snow falling dur¬ 
ing the previous winter on the lliinalayaS; and the general charncter of the weather 
in India during the live or six months preceding the sotting in of tlio southwest 
mousoon; the chief ohjeets of the forecasts being to give some idea of the probable 
rainfall during the ensuing monsoon.^' 

A more uniform publication of observations to enable a better study 
of the records, and also a fuller discussion of tliese rc(‘ords year by year 
is urged. Tliere is also gi‘eat need of Jiornnd isobaric and isothermic 
charts for each month and the year. — ii. A. hazen. 

The climate of Cordova, Argentine Republic {An. Ofic. Meteorol. 
Argentina^ vol. IX^ Bnenon pt. /, JS !}:,'. pp. 678; 11^ ISfJ f^pp, 491^ 

ph. ^5 ).—Of all the South American States, tlui Argentine Kejyublic 
is the most progressive in the organization of a. climatological system. 
The above-named ])ublicatioii of nearly 1,200 large quarto ])ages in 2 
parts is devoted, with the exception of a few ])ages of aiimial report, 
entirely to statistics and discussions relating to the climate of one 
locality. Part 1 contains the records made at Cordova from 1872 to 
1892, expressed in daily, decade, monthly, and annual means. Prom 
January, 1889, to the (‘lose of 1892 the hourly values are recorded. 
Part II contains the disemssion of observations recorded iu part I and a 
record of observations for 1893, Some of the most general results 
relating to temperature of the air, rainfall, and evaporation for the 
period from 1873 to 1893 are as follows; Tempemture (degrees 0.)— 
inaximum 41.8, minimum 8.9, average 16.7; rainfall (mm.)—maximum 
monthly 110.5, minimum monthly 4.1, total 703.1; evaporation (mm.)— 
exposed evaporimeter 64.8, protected evaporimetcr 31.4.—o. L. FASSia. 

Magnetical and meteorological observations made at the Gov* 
emment Observatory, Bombay, in the year 1893 {Bombay: 15 
{1894)j Xo. 15^pp. 12 ).—This volume is the thirty-second of the series, 
extending the record from 1845 up to 1893. Magnetical and meteoro-' 
logical observations are taken daily at 6 and 10 a. m. and at 2, 6, and 
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10 p. m., at which time the general atmospheric conditions ai’O noted. 
Automatic records by magnetographs, barograph, thermograph, pluvi- 
ograph, and anemograph are made. 

The mean annual temperature for 1893 was 78.9o p,. greatest mean 
daily temperature, 86° (April 16); least mean daily temperature, 68.1^ 
(February 8); maxiinum temperature, 92.1o (April); minimum temper¬ 
ature, 59.8^ (February). Total rainfall, 64.63 in.; number of cloudy 
days, 118, and greatest daily fall of rain, 4.98 in. (June 20).—o. L. 
FASSia. 

Oiigin of cold waves, H. A. ITazen {Monthly Bevicw Iowa Weather and Crop Serr- 
icej 6{1SD5), No. /?, yp. 4, r >).—Data hi support of the theory that cold waves origi¬ 
nate in tlie upper region of the air. 

On the first mercury thermometer, Maze (Conipt. llcnd., 120 {1805), No, IS, pp. 
732, 733). —dMieinv(‘ntion of tljeinercnry therniometer is attributed not to Fahrenheit, 
but to nouillijiii, wlio in the latter part of March, 1859, made comparative observa¬ 
tions on an alcoliol therniometer and on a mercury thermometer. 

On an old French series of thermometric and meteorological observations, 
Maze {Compt. Jicnd., 120 {1805), No. 13, pp. 731, 732). 

Meteorological record for January and February, 1895 {Massachusetts State 
Sla. Bui. 57, p. 1 ).—Notes on tlm weatlier and a lirief summary of observations on 
temperature, preci])itation, and wind movement. 

Meteorological observations at Massachusetts Hatch Station, C. D. Waiiner 
and F. L. Waiihen {Massachusetts Hatch Sta. Met. Buis. 73-75, pp. 4 each ).—Daily and 
monthly summaries of observations during.Ianuary, Februarj^, and March, 1895, with 
general reimirks on tlie weather of each month. 

Monthly Weather Review of the Nebraska Weather Service, 1894 {Nehrasica 
Sta. Bui. 37, pp. 00, Jigs. 52 ).—Summaries for each month of 1891 of meteorological 
observations by the State Weather Service coop(*rating with the Weather Uureaii of 
tips Department, accompanied by outline maps of the State showing isotherms, 
direction of the wind, and lU'ccipitation, and charts recording velocity of wind, 
temperature, pressure, liumidity, and iirecipitation, as shown by self-registering 
instruments at the station. 

Meteorology for 1893, K. D. Newton {New Yorlc State Sta. Bpt. 1893, pp. 718- 
733 ).—This Incliub'S tables showing jirecijiitation by months since 1882; wind record 
for 189.3; sunshine records for 1893; a summary of sunshine records, May 1, 1885, to 
January 1, 1891, and daily readings of maximum, minimum, and standard air ther- 
monu'ters. 

North Carolina weather during January and February, 1895, H. B. Battle, 
C. F. A ON Hekhmann, and K. Nunn {North Carolina Sta. Weather Sertnee Bui. 64, pp. 
1-16, maps 2; 65, pp. 10-32, maps 2 ).—The usual records of observations. 


WATER—SOILS. 

Contributions to the study of the reclaimed marshes of the 
region of M^doc, France, F. Berthaul^^ and J. Oroohetelle 
{Ann. Agron., 21 (i(S',9.5), No. 3j iip. 122-134 ).—This is an account of an 
investigation, inclndiiig observations on crofis and system of culture 
and physical and cluMnical analyses of soils of the reclaimed lands along 
the/left bank of the Gironde estuary in the region of M6doc. These 
lauds are protected ou the west from the violent and salt sea winds 
T)y i^nd dunes wlihJi have been covered by forest growth and other 
veg^tlon, while the waters of the estuary are kept out by dikes and 
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tbe soil is drained by inimerous ditches and canals. Occasionally, 
however, tbe saltwater breaks through the dikes, hooding the land and 
making it unht for cultivation for several years. 

In a study of the causes of the sterility thus produced the authors 
found that when soils which had thus been hooded contained 0.5 per 
cent of salt the growth of the ordinary held crops was seriously 
retarded, but that with 0.2 x>er cent cereals grew normally. It was 
further observed, however, that in soils of this region, termed saline and 
abandoned for tlnit reason, sterility wus sometimes due to a deficiency 
of phosi)horic acid and to slow nitriheation resulting from imperfect 
cultivation. 

On the composition of drainage waters, P. P. Deiiiouatn {Comp. 
Eend.j 120 {1895), No. 13, pp. 701-706 ).—An account is given of obser¬ 
vations in the same line as those reviewed in ])revions numbers of the 
Record.^ Comparing the results obtained in 1893, which was a year of 
poor crops, with those obtained in 1894, a season of good crops, it was 
Ibund that drainage water was more abundant and much riclu'r in 1803 
than in 1894. The poverty of the waters in 1894 is attributed to the 
vigor of the plants, wiiicli by means of their numerous roots com- 
pietely assimilated the nitrates. The diminished amount of drainage 
was due to the vigorous leaf growth, which returned to the atmos¬ 
phere all of the water su[)i)lied by ])recipitation except during wet 
pewiods. Abundant drainage was obtained only during the winter, 
while during the summer no water passed off in the drains. 

It is calculated that the wlnnxt crop of 1894 per hectare contained 91 
kg. of nitrogen and in 1893 only 44.2 kg., but in 1893 the soil lost 49.7 
kg. of nitric nitrogen in the drainage water, while in 1894 the loss from 
this source was insignificant. The total amount of nitrogen removed 
from the soil in the good season of 1894 was therefore 91 kg., as against 
93.9 kg. in the bad season of 1893. 

Further experiments by the author confirm previous conclusions that 
fallow soils lose much more nitrogen in the drainage than those covered 
Avith crops, and eiiipliasize the importance of planting autumn catch 
cro])S. 

The more important results obtained on 20 vegetation boxes left bare 
and bearing various crops {grajies, sugar beets, wheat, and oats) are 
given in the following table: 

Losses of nilric nilrogen in drainage waters. 



Loan per 
hectare. 

Ba tio of 
drainage to 
rain tall. 

! 

Bare anil; 

Kg. 


IHD’J ’04. .1 

101 .no 

4.5 

181)4-’95. 

70. 80 

6.5 

Soil bearing c. < • 11 h : 



1893 .:.:. 

33. 25 

7.6 

1894 . 

.20 

135.0 


> E. 8. U., 6, ri). 95:1 41)1. 
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Attention is especially called to the facts that the losses from cov¬ 
ered soil were much greater in 1893 than in 1894, and tliat both the 
losses and the ratios of drainage to rainfall were higher than those 
^reported by Schlossing (see below). 

The loss of nitrogen in drainage water, T. Sohlossino [Gompt 
Eend.j 120 {1895), No, lOj pp, 526-5S0 ),—The author maintains that the 
studies on this subject, made for the most part in vegetation pots or 
boxes, for obvious reasons, have given results much in excess of the 
truth, and that examinations of the water of streams draining a given 
area will furnish a more accurate measure of the loss of nitrogen in 
drainage. Determinations of nitric nitrogen in the waters of the Seine, 
Marne, Yonne, and Oise are reported, and estimates based on the results 
are given which indicate that each hectare of soil in the Seine basin 
loses 4.2 kg. of nitric nitrogen if one sixth of the rainfall escai)es in the 
drainage, 0.44 kg. if one fourth escapes, and 8.48 kg. if one third 
es(aii)es. It is stated that while these results do not warrant definite 
conclusions they nevertludess indicaite that the losses of nitrogen in the 
drainag'e water are not so important as has been su])i)osed. 

A chemical process of purifying water, 1\ IU>iinAS and C. Gihaud (Compt. Itend,, 
120 {1895), Iso. 12, pp. 680-091). —In tins ]>r()c<\ss slightly more pornimiganate of lime 
tlian is necessary to oxidize the organic niattcr isnidded to tlu’i water and the excess 
of permanganate reduced and the color d<‘8troycd hy manganese dioxid. 

Soil temperatures {Nehranka JSta. liul. 87, pp. 06, charl.'^ 12). —Charts are given 
showing soil temperatures at the station at dejd-hs of from 1 to 30 in. during each 
month of 1894. 

Soil temperatures, It. I). Nfavton {New York 8iale8la. T\pi. 1898, pp, 784-789 ).— 
I'ridaily readings of soil thermometers at de]>th8 of 1 to 18 in. arc recjordod for 6 months 
(May to October) of 1893. 


FERTILIZERS. 

The influence of oxid of iron and alumina in the reversion of 
superphosphate, A. Smetiiam {Jour. Soc. Chevt. Ind., 14 {1895}), No. 2, 
pp. 112-114; 3, pp. 242, 243 ).—Tlie chemical (diaiiges wliich take i>lace 
in the reversion of the monoiihosphate of lime in superphosphates to 
dibasic phosphate are explained, and it is claimed that where fine 
grinding is the rule, and where the mixing is complete, and the acid 
usually in excess of that required for the transforming of the tribasic 
jihosphate to monobasic form, reversion due to the I'ormation of a dibasic 
phosphate is seldom, if ever, met with.’^ When, however, as isl^lsually 
the case, the original phosphate contains an appreciable amount of oxid 
of iron or alumina it is found that the solubility of the phosphoric acid 
of the superphovsphate diminishes to a considerable extent on keeping, 
any quantity over a very small percentage of oxid of iron and alumina 
being considered ^‘as reverting double its weight of soluble phosphate.’’ 

Ib studying the relative effects of oxid of iron and alumina in caus¬ 
ing reversion the author selected samples of known history and char- 
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acter and <let6rmined (1) the effect on the solubility of the phosphoric 
acid of adding known quantities of the oxid of iron or alumina, and (2) 
the solubility of the latter at different i)eriod8. 

In a superphosphate containing 25.97 per cent of soluble phosphoric 
acid and 3.21 per cent of insolnlde phosphoric iuM the addition of an 
amount of sulphate of iron containing Fe 2 ();} equal to IM per cent of 
the superphosidnite rekilted in tlie iiujnediate reversion of 1.86 per 
cent of acid, 2.39 i)er cent in one year, and 2.42 i)er cent in 15 months. 
Almninuin sulphate was added to the same superphosphate in an amount 
furnishing Al^Oa equal to 1.1 per cent of the wliole mixture, but the 
results were much less marked tlian in the case of the addition of iron. 
The immediate reversion was 0.17 ])er cent, at the end of a year 0.83 
per cent, and at the end of 15 months 1.02 ])er (amt. An examination 
of other samples of super]>hos])hate showed tliat reversion was due 
principally to the oxid of ii’on present. 

A superphosphate A\dii(di showed when made 3(».r) per cent of soluble 
phosphoric acid (mntained at the end ot a year 38.19 ixm cent, and it 
is noted that in case of high pcircentage superj>hosi)hates there is fre¬ 
quently an increase rather than a decrease of soluble i)hosphori(5 acid 
on kefqnng. 

review of the faets already ohtaiiHMl makes it prctly certain that then? is a 
wide differenee in the behavior of <>xid of iron and alninina in tin? nniniifactnre of 
snperj)hos])lnite. Tlie iirst, for practical pnrpoH«‘S, Beeins to revert ]>hos))l)ate in what 
may he called theoretical proportions, viz, IGOiIilO, or as m'arly as possible 2 parts 
of phosphate to 1 of oxid of iron, Avhile the alnmina, which, if acting in the same 
manner as oxid of iron, would revert three times its weight of jdiosphate, at most 
seems to cause a retrogression of its owui weight. It has long Ix'cn known that 
superphosphate inanntactnred from Florida ])hosphatc increases in the percentage 
of soluble pbospbate instead of retrograding, and as this pbos[diate contains 
scarcely any oxid of iron, but 2 to 3 ]>er cent of alniiiina, it was dilticnlt to nruhn- 
staiid this behavior. The fon*going results, howev<?r, exjdain the matter. 

‘•Under these eircnnistances, and*esi>ecially as many of the phosphates now com¬ 
ing into the market contain alnmina in larger proportions than oxid of iron, it appears 
to me that there is pressing need for a revision of tlie terms of the contracts on which 
phosphates are iisnally sold, and for a differentiation of oxid of iron and alnmina in 
the analysis upon which the sales are made.” 

In the discussion following tlie reading of this paper its essential 
conclusions were con finned by several other analysts. 

Farmyard manure (Agl. flour. Cape Colonyj S (1895), Xo. 5, j). 111). —In trials of 
covered and uncovered inannre on potatoes and wheat during 2 years the result^ 
strongly favored the covered inannre. 

Utilization of the refuse bones of the farm, L. Grandeau (Jour. Agr. Prat., 59 
(1895), No. 15, pp. 527, 528). 

Nitrate deposits in South Africa (IJEngrah, 10 (1895), No. 15, p. 852). —The dis¬ 
covery of nitrate deposits in eaves near Prieska at an elevation of 3,000 to 4,000 ft. 
is noted. The material is composed generally of nitrate of lime, but soinetiines con¬ 
tains 95 per cent of hnely crystallized nitrate of jmtasb. 'Jlie nitrates are believed 
to he formed from the accumulated excrement of rabbits, which breed in numbers in 
that locality. An English company has been organized for the exploitation of the 
deposits. 



980 


EXPERIMENT STATION RECORD. 

What is Thomas slag and how shall it be used ? M. MAncKizn (Ztschr, Imdw. 

Ver. Hessen, 1895, No. 12, pp. 90-92; WooJtenseJir. pom. (ikon. Gee., 25 {1895)y No. 7^ pp. 
79-81; Koniffshei'ger laud- undforsitv. Ztg., 1893, No. 11). 

Note on the decomposition of phosphates containing flliorin, S. Feitleu 
(Dingloi'^spolyteoh. Jour., 294,})]}. 188, 189; abs. in Jour. Soc. Chem. Ind., 14 (1895), No. 
S, p. 286). 

Commercial fertilizers (Kcntuclcy Sta. Bui. 52, pp. 8S-11G). —Analyses and valua¬ 
tions of 11 official samples of fertilizers (sent to the* station by manufacturers) 
and 87 sarnjiles sent by farmers or taken by deputy inspectors are tabulated and 
discussed. 

Inspection and analyses of commercial fertilizers sold in Maryland, H. B. 

McDoNNKia., ET AL. (Maryland Sta. Bui. 30, pp. 3-54). —Explanations of terms used in 
fertilizer analyses, notes on g uaranties and valuation, a list of manufacturers licensed 
to sell ferf ili/ers in Maryland in 1894, text of the vState fertilizer law, and tabulated 
analyses and valujitions of 302 samples of fertilizing materials. 

Analyses and valuation of manurial substances (Massnehnseffs Stale Sta. Bui. 
57, pp. G-S). —A schedule of trade values for 1895 is given, together with tabulated 
analyses of 22 sam])le8 of fertilizing materials, including ashes, eotton-bull ashes, 
ground bone, cotton-seed meal, guano, sheep fertilizer, and peat. 

Commercial fertilizers, P. Collier and L. L. Van Slyke (New York State Sta. 
Bpt. 1893, pp. 181-204, 497-539). —Text of the State fertilizer law, notes on the agree¬ 
ment of actual and guaranteed composition, valuation, and home-mixing, and tabu¬ 
lated analyses of 330 samples of fertilizers, with a statement of the amounts of 
ditferent kinds of fertilizers reported as sold in the Static during the year eiuling 
November 1, 1893. The aggregate amount was 106,520 tons. 

Fertilizer analyses, 11. B. Bati le (North Carolina Sta. Spec. Bui. 24, pp. 14; 25, 
pp. 1G). —These bulletins give a digest of the State fertilizer laws, exy>lanation8 of 
terms used in analysis, notes on valuation, freight rates, and tabulated analyses and 
valuations of 313 samples of fertilizers. 

Analyses of commercial fertilizers, J. L. Hills and B. O. White (Vermont Sta. 
Bui. 45, pp. 3-8).—A schedule of trade values for 1895, notes on valuation, tabulated 
analyses of 15 samples of fertilizers, and a list of manufacturers paying license fees 
as required by law. 


FIELD CROPS. 

Field experiments with corn, 1894, F. I). Gatidneb {TUinow Sta. 
Bui. 37jpp. ,2/). 

Synopsis .—Accounts are given of experiments in the following lines: (1) Test of 
varieties, (2) time of ydanting, (3) thickness of planting, (4) continuous cropping 
vs. a rotation of crops, (5) cross fertilization, (6) detasseling, and (7) listing. 
The results of these and previous experiments at the station favor (1) the 
medium maturing white varieties, (2) planting in May, especially from the 11th 
to the 18th of th<‘ month, (3) thick planting, (4) rotation of crops, and (5) cross 
fertilization. The yield ol‘ detasseled corn in 1894 was 13 per cent greater than 
‘ that not detasseled, although in 1891 and 1892 detasseling had exercised no 
marked efl’ect on the yield. 

The experiments in 1894 were in continuation of those reimrted in 
Bulletin 31 of the station ( E. S. li., 0, p. 29). They were conducted on 
dark colored, fertile prairie soil in hills 3 ft, 8 in. apart each way. 

Varieties (pp. 1-10).— The test of varieties occupied 84 fortieth-acre 
plats, and tlie results are given in detail iu tables, summaries, and gen¬ 
eral notes. Mixtures of 2 and 4 varieties gave larger yields in 1894 than 
single varieties, though mixtures did not afford, the larger yield eveay 
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year. Tbe beigbt of stalks and size of ears increased with lateiiees of 
maturity. Of 13 varieties tested during 5 years Boone County White 
gave the largest yield, 71.5 bu. i)er acre, followed by Burr White, 61.9 
bu., and Learning, 60.7 bu. per acre. The medium maturing varieties 
averaged for 7 years 65.2 bu., the late varieties 58.8 bu., and the early 
varieties 55.5 bu.; the yellow varieties averaged for 7 years 60.3 bu. per 
acre, and the white varieties 03.2 bu. 

Time of plantinp (pp. 10-18).—Burr White was planted at intervals 
of a Aveek from April 0 to June 22; the average yield for 7 years was 
greater from planting from May 11 to May 18. The variation was 
slight for the dates between A])ril 27 and May 25. 

Thiclcness ofplauUnf/ (pp. 18,10).—In 1804,2,3, 4, and 5 kernels were 
planted in hills 3 ft. 8 in. ai)art each way; the yield from planting 2 
kernels was 40.2, 3 kernels 4ti, 4 kernels 40, and 5 kernels 48 bu. per 
acre. In another Held with 3 kernels per hill the yield was 44.0, and 
with 4 kernels 50.5 bu. per acre. 

Contimiom corn erojrpinf) compared with rotation of crops (pp. 10,20).— 
Corn grown in rotation Avitli oats and clover yielded 40 ptir cent more 
than corn in continuous culture. Tabulated data give the yields in 
detail. 

Cross (pp. 10, 20).—From cross fertilized plants seed was 

selected in 1802 and again in 1803, the latter, together with both parent 
varieties, Ixtng used for the crop of 1804. The average increase in 
yield in 1804 from the cross fertilized seed was 12 bu. per acre. 

Dctasseling (pp. 21-23).—The tassels Aveie removed from stalks on 
alternate rows; on the detasseled rows the yield was 50.5 bu., and on 
those not detasseh‘(l 50 bu. per acre. The increase in yield was greater 
where the tassels were removed early than where they were removed 
later. Contradictory results secured in previous ycairs and at other 
stations are briefly noted. ‘^If an increase in grain is secured by 
detasseling, it is most likely to be on ]K)or soil or in dry seasons. It 
seems that the injury done the xdants sometimes reduces the yield.’^ 

Corn, W. W. Cooke and F. L. Wai'ROITS [Colorado 81 a, Bui. 30, 
pp. 12-21., 24,23 ).—Eight varieties of flint corn and 14 of dent corn 
were tested. Tlie average yield of dry matter ])er acre was with the 
small flint varieties 2.70 tons, with the large flint varieties 2.51 tons, 
with the small dent varieties 3.00 tons, and with the large dent varie¬ 
ties 3.38 tons. The largest yi<‘ld of corn, 43 bu. per acre, Avas made by 
the small dent varieties Huron and White Pearl. ^ The earliest variety 
was a small Hint, Will 70-Day Gehu, which yielded 37.8 bu. of corn per 
acre, and Avhich seems adapted to many x)ortionsof the 8tate which are 
generally regarded as too cold for (iorn. 

Red Cob corn cut September 29 afforded no more dry matter per acre 
than when cut September 5. ‘‘The figures seem to show that in this 
part of Colorado, so near the foothills, corn can not be depended on to 
grow after the first a\ eek in Beptember, and such varieties should be 
chosen as will reach the glazing stage by that time.’’ 
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Cooperative soil tests with corn, A. J. Bondurant {Alabama 
College Sta, Bui. 59, pp. 23). —This is a report of cooperative tests in 23 
localities. A fertilizer consisting of equal parts of cotton-seed meal 
and superphosphate, applied to corn at the rate of 1,000 lbs. per acre, 
resulted in a financial loss of $2.29 ])er acre. The author assumes that 
peas planted between the corn rows would have yielded in the same 
proportion as the corn, and on this basis calculates a profit of 71 cts. 
per acre in favor of fertilizers. 

The loss of corn fodder in drying, W. W. Gooke and F. L. Wat- 
ROUS {Colorado Sla. BuL SO, pp. 23,24). —In 1893 the loss of dry matter 
in field curing corn was fully one third. In 1894 corn was cured in 
shocks, each containing about 500 lbs. of green fodder, in small shocks, 
and in a thin layer on the ground. 

So far as could l)e told by the eye there had been no loss. The fodder had cured 
in ni(;e shape, and the stalks on the inside of the bundles retained their p;reen color, 
-with no sign of molding or heating. And yet the large shocks had lost 31 per cent 
of their dry matter, or feeding value, the small shocks 43 per cent, and the corn 
spread on the ground 55 per cent. 

*‘On breaking or cutting the stalks these losses were ex])laiued. The juice was 
acid, and there was a very strong acid odor, showing that an active fermentation 
was taking place in this seemingly dry fodder.^^ 

Flax for seed and fiber, C. 11. Dodge {U. S. Dept. Agr., Farmers^ 
Bnl. 27, pp. !()). —The author shows that good seed aud salable fiber can 
be produced from the same plant. He ])oiiits out the need of scutch 
mills, and advises a threefold division of lalior in establishing an Amer¬ 
ican flax fiber iiutustry, viz, the growing of the crop by the farmer, the 
retting and scutching by the purchaser or fiictor, and the spinning and 
weaving by the manufiKdurer. 

Other topics treated are soil selection and preparation, fertilizing, 
rotation, kind and amount of seed, meteorological considerations, and 
harvesting seed and fiber. 

Experiments with foreign seeds, P. IT. Mell {Alahama College 
Sta. Bui. GO, pp. 27-32). —Analyses are given of Eleusine eorocana and 
Fa^palum scorhumlatum, two foreign plants which proved satisfactory 
for forage. Japanese buckwheat, flat pea, and soja beans succeeded on 
the station farm. Sugar lieets, damaged by nematodes, contained 8.5 to 
11.4 ])er cent of sugar. Chick-pea, sesame, and green gram {Fhaseolus 
mungo) were grown, and the last-named jilant matured earlier than the 
garden pea. 

A contribution to the study of hops, A. Leplae {Contribution 
a Vetude du houblon. Bruxelles: 4895, pp. 84, figs. 72). —This publication 
is chiefly devoted to the methods of drying hops and to the construction 
of hop kilns. Chemical and mechanical analyses of dried«hops, quali¬ 
ties desired in hops, and methods of harvesting also receive attention. 

Although the cones bearing seeds do not contain less lupulin than 
the unfertilized flowers, they are not favorably regarded by brewers in 
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Belginni. However, the entire destruction of the male plants so as to 
prevent fructification not only diminislies the yield, but delays the 
development of the cones. 

The author favors curing by means of flue heat rather than with open 
fires, because the former conserves the natural aroma, reduces the dan¬ 
ger from fire, and permits the easy regulation of temperature and 
draft. He states that the initial tem])eratur6 of drying should not 
exceed 95^ F., and that the temperature sliould never rise-above 104o F. 
A temperature too high causes the loss of essential oil, imparts a dis¬ 
tinct and undesirable odor, and injures the appearance of the product. 

He regards sulphuring as indis])ensable, as it destroys fungi and thus 
permits the easier conservation of h()[)s, without, as he states, endan¬ 
gering the health of consumers of beer. Kaemmerer had shown that 
hoi)s took up about 0.48 per cent of tlieir weight of sulphurous add, of 
which, however, only one fourth or one fifth was retained permanently, 
the remainder being dissipated in about 4 weeks. 

The author regariJs 1 to lbs. of 8ul})hur as suflicient for 100 lbs. of 
hops, if thesulpliur is burned early in the x>roc‘ess of drying. 

Oats, A. C. Magrudeu {OkJahoma Bid, 76’, pj). 33-40 ).— With the 

Jensen hot-water treatment for smut tlie yield was increased 1.41 bu. per 
acre. When the seed bed was rolled twice the yield was slightly 
reduced. Broad(*nsting afforded a smaller yield than did the press 
drill. Subsoiling reduced the yield on alkali land. Fifty varieties, of 
^which the seed was grown in Oklahoma or farther south, averaged 13.8 
bu. x>cr a(ire; 34 varieties from the States farther north 12.4 bu. The 
variety Lincoln is i ecommended. Deep fall i)lowing gave a larger yield 
than deep spring x)lowing or shallow fall x>lowing. Other subjects briefly 
mentioned are amount of mixture between varieties, quantity of seed, 
and continuous culture of oats without manure. 

Varieties of potatoes, W. Fane {Went Virginia Sta. BuL 38^ pp» 
32-38, 46-50, Jigs. J).—Of 30 varieties tested on single oi* dui)licate 
rows 75 ft. long, the following are recommended: American Wonder, 
Kural New Yorker No. 2, Great Divide, Superior, Grown Jewel, Early 
Everitt, and Maggie Murphy. 

Potato experiments, F. H. Miller and E. H. Brinkley [Mary' 
land ISta. Bui. 31, pp. 73-82). —The experiments consisted of tests of 
varieties, green manuring, sxn’aying, distance, methods of cultivation, 
and amount of seed. When crimson clover was xdowed under as a 
green manure early in May the yield increased by more than 19 bu. x^er 
acre. with Bordeaux mixture afforded a larger yield than 

the untreated plat, and when sxnaying was begun early the yield wa^ 
furtlier increased. Distances of 14J by 30 in. afforded a larger yield 
than distances of 12 by 3G in. Deex) cultivation, ridge culture, and 
cultivation continued late in the season proved slightly advantageous. 
Small whole seed potatoes afforded a larger profit than large whole 
potatoes and cuttings. 
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Betenninatidn of sugar in beets, cornstalks, and sorghum, P. 

Collier (iV'w York State 8ta>, Bpt. I893y pp, 176-178 ).—The percent* 
ages of sugar in 8 varieties of beets, in the stalks of 3 varieties of 
sweet corn, and in sorghum are given. The juice of the cornstalks 
averaged 11.4 per cent of total sugar, “or nearly 92 per cent of that 
present in the sugar cane jiiice.’^ The weight of topped and stripped 
stalks of sweet corn growing on an acre is estimated at 0,257 lbs., but 
the quantity of juice is not reported. 

The composition of wheat grown on saline soil, Berthault 
and Crochetelle {Compt, Rend.., 120 {1895), Nul 12^ pp. 691-693 ).— 
In Algeria it frequently occurs that hot weatlier early in June causes 
vigorous wheat i)lants on certain kinds of soil to lose their green color, 
the heads drying and the grain becoming shriveled and hard. The 
croj) is largely reduced. This trouble occurs on saline soil. A sample 
of such soil contained 0.G4 per cent of potash, 0.20 i)ei* cent of soda, 
and 0.014 per cent of clilorin. The nodes and the middle internodes of 
wheat i)lants ail'ected as above were covered with hi deposit of chlorid 
of potash. Chlorid of potash was found to be most abundant in the 
nodes, the dry matter of which contained 0.718 per cent of this salt, 
while the dry matter of the entire plant contained 0.125 per ('cnt. 

Farm notes for 1894, W. W. Cooke and F. L. Watrous [Colorado 
Sta. Bill. 30j pp. 3-12 ).—Six varieties of wlieat, 15 of oats, 8 of barley, 4 
of buckwheat, 0 of millet, and 5 of beets were tested. Polish Avheat, 
also incorrectly known as Mainmoth Spring rye, yielded under unfa-* 
vorable conditions 25 bu. of grain per acre. It is recommended as a 
stock food, blit needs lirst to be ground. Of the varieties of barley 
tested the California is recommended, on account of its jnoductiveness 
and drought-resisting (pialities. The effects of tankage and bone meal 
were tested on iiotatoes, with inconclusive results. 

Yellow milk) maize, white millo maize, evergreen broom corn, Japan 
broom corn, African millet, Jerusalem corn, lOgyptian corn, red Kaffir 
corn, and white Kailir corn were grown; yellow millo maize ripened 
earliest and afforded the largest yield of forage and of grain. 

Flat pea [Lathyrun .sylvestru) and sachaline [Polyyonum mchalinense) 
showed no very desirable qualities. Itape yielded very heavily, the 
smallest yield on any plat being 22 tons of forage per acre. 


Alfalfa, its characteristics, cultivation, worth, uses, and adaptability to 
Kansas {Upt. Kaunas Bd. A nr. 1895, Mar. 31, pit. 3-43). —This is an abridgment 
of a x>revious rei>oit on alliiiru tniltiire in the West. 

Jerusalem artichoke (A(j}. Jour. Capo Colony, 8 {1895), No. 5, pp. 109, 110).— 
Notes on the culture, yield, and value. 

Sprouting beet seed before sowing {Landw. Cmthl. Posen, 33 {1895), No. IS, 
p. 74). 

CaUaigre, A. E. Blount {New Mexico Sta. Bui. 14, pp. 37-44). —This is a general 
diseussion of the subject, tlie tox)ic8 treated being description of the x)lant, habits 
of growth, yield, relative value as a tannin plant, and methods of cultivation. On 
irrigated land on the station farm the yield was estimated at 4 to 10 tons of green 
oahaigre per acre. Cauaigre seed germinated satisfactorily. 
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Canarjr saed (Ahe. in Agl. Jour, Cape Colony^ 8 {1895), No. 5, pp, 108, i(£?^).*--Tlie 
article gives directions for the cultivation and harvesting of Phalaris oanarkneie 
grown for the seed. 

Analyses of varieties of corn, V. Vediu’^di (Ckeni. Ztg., 19 {1895), No. 17, p. 350 ).— 
Analyses of American and Hungarian varieties of corn. 

American cotton in Turkestan, C. Jonas {U. S. Consular lipt. 1S95, Jan., pp. 
133-135). 

V Flax cultivation in Ireland, J. B. Taney ( U. S. Consular lipt. 1895, Jan., pp. 
'51-57). —This report is largely statistical. 

Fertiliser experiments on flax in 1894 {Milt. dent, landw. Ges., 1895, No. 3, 
pp.31,32). 

What is common millet ? A. A. Cuozieu {Ayl. Sci., 8 {1804), No. 10-11, pp. 449, 
450). 

Bxperiments with varieties of potatoes, J. Dueoi n and F. 1 ^/:nev eyjie {Chron. 
Ayr, Cant. Vaud, 8 {1895), No. 7,pp. 1G3-1G8). 

Mulching potatoes, F. A. Waugh {OfdaJwma Sia. Jhd. 15, p. 32), —Mulcbiiig soon 
after the plants came uj) largely increased the total yield and allorded huger pota¬ 
toes and a higher percentage of merchantable potatoes. 

Mangel-wurzels, carrots, turnips, ruta bagas, and sugar beets, 0. F. Cuimss 
{Iowa Sta. liul. 37, pp. 114-119). —As a root crop for most classes of stock the flat 
turnip is preferred; hut carrots are best suited for horses, (hmoral notes on varieties 
and culture of roots and analyses of sugar beets grown in 181)4 are given. 

Turnips, cabbage, sweet corn, and potatoes, J. Wilson (Joira Sia. Hal. 27, pp. 
105-108). —This article consists of notes on these crops during the dry season of 1893. 
A yield of turnips at the rate of 24 tons per acre was attributed by the author to the 
freciuent and careful cultivation of the surface soil. 

Nebraska and the beet-sugar industry, M. Hollkung ( Nebraska ^Sta. Bui. 38, 
pp. 97-126). —This publication is a translation by H. II. Nicholson of a report made 
on the above subject and published in the Zeilsehrift den Vereins fiir die liiibenzncker 
Industrie des Deutsehen lieiehs. Special attention is devoted to the conditions of soil, 
climate, and labor iu Nebraska, and the comi>arative expense of growing an acre of 
sugar beets in Nebraska and Germany. 

' Fertilizer experiments on tobacco, Barth {Mitt, deal landie. Ges., 1805, No. 2, 
pp. 13-15), —The etVect of potash on burning quality of tobacco is especially noted. 

American tobacco for Italy ( U. S. Consular lipt. 1805, Mar., pp. 422-425). 

Greek tobacco, its composition and statistics of culture, A. K. Dambergis 
{Internat. Kong, anyew. Chem. iir 'dssel; abs.in Cheni, Cenlbl., 1895, 1, No. 9, p. 491). 

Subsoiling, S. Kelsey {lipt. Kansas lid. Ayr. 1895, Mar. 21, pp. 303-20G). —A record 
of a favorable experience in Kansas. 

The press drill vs. the common grain drill, C. F. Curtiss {Iowa Sta. Bui. 37, 
pp, 113,114), —Winter wheat sown iu October with the press drill yielded more than 
the same variety planted with the common grain drill. The variety of winter wheat 
recommended is the Turkish Red. 

HORTICULTURE. 

Influence of climate on onions from seed, J. Troop {Indiana 
Sta. Bui. 53^ pp. 118, 119., figs. 2 ).—Experiments with 3 ])lats of oiiioiis 
grown fi’om native and foreign seeds to determine their comparative 
value. The land used was the surface of an old marsh cleared and 
cropped a year previous. There Avere sown seeds of the Prizetaker 
variety, grown in Italy, and also seed grown in Minnesota. French- 
grown seed of Giant llocca was sown as a test to show that any differ¬ 
ence in yields in the 2 jdats of Prizetaker was not due to soil differences* 
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The seed was sown in 14 in. drills, April 7, and on September 7 the 
Italian onions were ripe, Avhile the plants from the Minnesota seed were 
still green and showing very few bulbs. Later in the season some of 
the Minnesota, onions formed small, soft bulbs of little market value. 
The estimated yield per acre was as follows: Italian Prizetaker 500 bu., 
Minnesota Prizetaker 33 bu., French Giant Kocca 518 bu. Some of 
the Minnesota seed was sown also in that State, where it produced a 
large crop of tine onions. 

The experiment is considered as indicating that failure in onion crops 
is as frequently due to improi)er climatic conditions as to poor seed. 

Sweet potatoes, culture and uses, J. F. DuGaAR ( U, S. Dept Agr.^ 
Farmers^ But 26^ pp, 30^ figs. 4 ).—A popular bulletin containing 
information ui)on the propagation, soil, transplanting, cultivation, 
manuring, harvesting and storing, varieties, fungus diseases, insect 
enemies, uses, and cost of production of sweet potatoes. Propagation 
by means of sets is advised, although in some cases larger yields have 
been produced from cuttings. The x>referred method of constructing a 
l)lant bed is detailed, the potatoes being ])laced on a thin layer of sand 
over a thick basis of fresh, moistened barnyard manure, and covered 
with Avood earth. An illustration is given of an artificially heated 
l)roj)ngating bed. Sound, well formed ])otAtoes of small to medium size 
are recommended, from 2 to 4bu. furnishing sullicient sets to xdant an 
acre, about 3 “ drawings ’’ being made. 

A light, well-drained soil is advised, the sets being trail sj)! an ted on 
lowridgcsby hand or mechanical devices Avhen danger from frost is over 
and the siuouts are from 3 to 5 in. above the ground. Placing the 
plants 18 in. to 2 ft. apart in 3.J to 4 ft. rows seems to give the best 
results. Shallow, clean cultivation, discontinued the latter xiart of 
the season, is recommended, and moving the vines after the last culti¬ 
vation is not considered necessary. 

Analyses of sweet xiotato roots and vines, showing the fertilizing 
ingredients removed by them from the soil, are given, as also formulas 
for fertilizers to replace the loss. A fair yield jier acre is stated to be 
185 bu. (10,000 lbs.), extracting from the ground 23 lbs. of nitrogen, 
10 lbs. of x)hosphoric acid, and 50 lbs. of x)otavsh, which can be restored 
to the soil by 150 lbs. of nitrate of soda, 00 lbs. of acid x)liosx>hate, and 
370 lbs. of kainit. 

It is advised that sweet potatoes be kex)t at a temperature of 75^ F. 
for a week or two after digging, and throughout the winter the tem¬ 
perature be maintained at 50 to 60^ F. The storage room or cellar 
sliould be dry, to avoid the induction of decay by moisture condensing 
on the roots. 

As varieties for consumption in the Southern States are recommended 
Sugar Yam, Yellow Yam, and Barbadoes; in the Northern States, Big 
Stem Jersey and Kansemond; as food for live stock, Providence, 
Shanghai, Hayman, lied Bermuda, and Southern Queen, these being the 
most productive. 
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The diseases treated of are the black rot {Ceratocystis fimbriata)yBoil 
rot {Acroeyntu batatas)^ soft rot {Ehizopm nigricans)^ dry ret {Phoma 
batatoe)^ white rot, sweet-i^otato scurf {Manilochoites infu8cans)^%temxot^ 
leaf blight {Fhyllosticta bataticola)^ and white leaf scab {Albugo ipomcea^- 
pandurmiw). Destroying infected roots and giving a rotation of crops 
is advised in general, and for the solt rot dusting the stored potatoes 
with fostite. Brief mention is made of cutworms, flea beetles, tortoise 
beetles, sweet-potato sawflies, the sweet-potafo root beetle formi- 
carius), and sweet-potato hawk moth. Spraying with Paris green is 
recommended for all but the root beetle,for wliich j)ullingup and burn¬ 
ing all aflected roots and vines is given as the only remedy. 

Drying and canning sweet potatoes are discussed, as also the value 
of the crop as a food for stock, for which purpose its more extensive use 
is urged. The average composition of several varieties of sweet i)ota- 
toes is tabulated, and the relative food value of sweet j)otatoes and corn 
conij)ared, by which it is seen that 3 lbs. of sweet potatoes contain nearly 
as much dry matter and quite as much carbonaceous material as 1 lb. 
of corn, but less than half as much protein. The cost of growing and 
harvesting an acre of sweet potatoes, exclusive of rent and fertilizers, 
is estimated to average about $20. 

A summary is api)ended, embodying the main ijoints of the bulletin. 

Sweet potatoes, II. N. STAU^'ES (Georgia Sta. JhiL ^.7, pp. 127-- 
161). —In the abstract of this bulletin in a recent number of the liecord 
(6, No. 0, p. 811) an error occurs in the first line of the quoted xuissage 
at the toi) of ])age 812 which reverses the author’s conclusions. The 
sentence should read ‘‘The sj^lit-leaf varieties are among the most 
unxu’oductive.’^ In the preceding sentence of the abstract the word 
‘^Clay,’^ used as a synonym for the variety Shanghai, should be ‘‘Cali¬ 
fornia.^’ 

Notes on tomatoes, M. J. Hiiffjngton (Colorado Sta. Bui. 30^ pp. 
26-32). —Descriptive notes and tabulated data on a comparative test of 
39 varieties grown at the station in 1894. The plants were started in a 
forcing house and handled once before planting in the open ground. 
They were irrigated 4 times during the growing season. As a rule the 
newer varieties did not prove equal to the older standard kinds. 
Maule Earliest of All, Vaughan Earliest of All, Atlantic Prize, Per¬ 
fection, Kosebud, and Ignotum j)roduced the largest yields. For can¬ 
ning are rec|)mmended Beauty, Perfection, Long Keeper, Puritan^ 
Ignotum, and Eoyal Bed. 

Report of the horticulturist, 8. A. Beach (New Yorh State Sta. 
Upt. 1893j pp. 543-685, pis. 4 , fig. 1). — This rex)oi t begins with brief 
remarks on the horticultural work accomplished by the station during 
the year in testing varieties, originating new fruits, giving adilresses 
before farmers’ clubs and institutes throughout the State, and dis^flay- 
ing exhibits at the World’s Fair at Chicago and at the State and local 
fairs. 
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Vegetables grown for exhibition (pp. 545-598).—A reprint of Bulletin 
69 of the station (E. S. E., 6, p. 53). 

Variety tests of apples (pi). 599-616).—Descriptive notes on 13 varie¬ 
ties of apples, chiefly of Eiissian origin, with a table showing the yield 
of 83 varieties of apples and 14 of crab apples. In addition are given 
lists of 126 varieties of pears, 7 of quinces, 143 of iflums, 86 of peaches, 
38 of cherries, 37 of currants, and 212 of gooseberries growing at the 
station. 

Variety tests of grapes (pp. 617-626).—Coinparativo notes on 42 vari¬ 
eties, the species from which each is believed to have been derived being 
designated. A list of 210 varieties growing in the station vineyard is 
appended. 

Variety tests of blacJcbcrrles, dewberries^ and raspberries (pp. 626- 
655).—A reprint of Bulletin 63 of the station (E. S. E., 5, p. 786). 

Borne experiences in testing strawberries (pp. 656-676).—A reprint from 
Bulletin 64 of the station (E. S. E., 5, p. 874), with in addition a list of 
128 varieties fruiting at the station in 1893, and descriptive and 
comparative notes on 34 of them. 

Strawberry crosses (pp. 677-685).—A reprint from Bulletin 64 of the 
station (E. S. E., 5, p. 874). 

Garden vegetables, F. A. Waugh {Oklahoma Sta, BuL 15j pp, 
17-29^ figs, 7 ),—Comparative notes and tabulated data on 15 varieties 
of peas, 26 of muskmelons, 25 of watermelons, 34 of cucumbers, 30 of 
lettuce, 11 of potatoes, 14 of tomatoes, 10 of onions, 4 of okra and sal¬ 
sify. The following varieties are recommended: Muslmelons —Early 
Nutmeg, Jenny Lind, and Banquet; lettuce —Denver Market, Hanson, 
and Henderson New York; tomatoes —Dwarf Champion, Dwarf Aristo¬ 
crat, Perfection, Matchless, Optimus, and Ignotum; onions —Prize- 
taker; okra —White Velvet and Dwarf. 

The recent apple failures of western New York, L. H. Bailey 
{New York Cornell Sta, Bui, Sdj pp, 34j pis, 4, figs, 6), 

Synopsis. —A discussion of the causes of the small apple crops in late years, with 
letters from a number of prominent orcliardists in regard to experience with 
spraying trees. For the production of large crops is advised liberal tilling, 
efficient fertilizing, careful pruning, and judicious spraying. 

It is stated that one of the most important reasons for the failure of 
the apple crop is the usual custom of allowing the orchards to run to 
sod or else growing cereals among the trees. In this way the soil is 
imiioverished and the fruit trees can make but a scanty growth. It is 
urged that orchards be well drained and frequently and lightly culti¬ 
vated during the late spring and early summer, followed by the sparing 
use of nitrogenous fertilizers. The tillage will serve as a conservator 
of moisture, and in this way prevent great damage by drought. In 
orchards which have been long in sod the turf should be broken up in 
the spring while soft by means of a sharp*toothed harrow, and after¬ 
wards plowed shallow. As fertilizers, potash and phosphoric acid arc 
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recommended, supplemented by nitrogen fiirnislied by green manure 
< 5 rop 8 , especially crimson clover. 

The apple scab fungus, however, is believed to be the most promi¬ 
nent factor ill crop failures, and its life history and damage are treated 
of at length and illustrated by a colored plate. Against the scab 
spraying with Bordeaux mixture is strongly advised, and results of 
experiments are given showing the beneiit to be derived from this 
method. From 2 to 4 applications of the fungicide, beginning when * 
the blossoms tall, and iireferably applied during rainy weather, when 
the fungus spreads most seriously, are recommended. 

It is believed that injurious insects can generally be held in check by 
means of spraying with Paris green, which can be advantageously 
combined with Bordeaux mixture. Letters are published from 5 prom¬ 
inent apple growers in the State who have experimented with spraying 
their trees with Bordeaux mixture, and who unite in urging the impor¬ 
tance of early and thorough spraying. The illustrations are of imper¬ 
fect or diseased fruit and branches and s[)rayed and unsx)rayed 
orchards. 

Russian apples in Indiana, J. Troop {Indiana Sta. Bui. 53, pp. 
123-125). —Descriptive and comparative notes on 10 Bussian varieties 
fruiting in the station orchard in 1894. The apples are considered as 
best suited for cooking purjKises, althongli some of them make fair 
dessert fruit. The trees were hardy, thrifty, and healthy. None of the 
varieties have so far proved to be winter ap]>les, all of them ripening 
in the summer and fall. It is believed that in colder climates, such as 
the northern parts of the United States, the varieties will do even 
better. 

Grapes, F. A. Waugh {Olclahoma Sfa. Bui. I f., pp. 14, pi. l^figs. 6 ).— 
This bulletin contains remarks on the location and exposure of the 
station vineyard, with an account of the methods of planting, ])ruiiing, 
and training emiiloyed. The Munson system of ])runing and training 
is adopted, and is liked on account of the h(dght at which tlie vines are 
trained, thus avoiding injury to the ri[)eniug grapes by reflected heat 
from the ground. The horizontal training of the vshoots also ofi’ers less 
surface to the wind. The vineyard has not been troubled by injurious 
insects or diseases, with the exception of a temi)orary attack by the 
spotted grape beetle {Pelidnota puuctaia), that yielded promptly to 
siiraying with arsenate of lead. Some ol the bunches were bagged, 
•which proceeding it is thought improved their appearance and kept 
them in better condition after ripening. 

About 200 species and varieties are grown in the vineyard, of which 
86 were in bearing last year. Brief descriptive and comparative notes 
are given for 33 black, 22 white, and 16 red varieties, showing also the 
weight and yield per vine. The following varieties are recommended 
for planting: Black —Janesville, Hartford Prolific, Champion, and 
Early Victor for early varietiesj Herbert, Worden, Wilder, Concord, 
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and Barry for general crop; white —Faith, F. B. Hayes, and Moore 
Diamond; red —Perkins, Brilliant, Goethe, and Catawba; tvine grapes-^ 
Herberaont, Herman Jaeger, Oiinningluiin, Elvira, Jaquez, and 
Catawba. 

Some obstacles to successful fruit growing, F. W. Card 

{Nehraslca Sta, BuL 39, pp. 127-139, pL 1). 

Synopsis .—Tho cliief ol)Htacles in tlio way of orcliards in Nebraska are stated to be 
borers, mice and rabbits, (;ro\vii nematode galls, and drought. The results 

of experiments made to obviate these evils are given and remedies suggested. 

The flat-headed borer {Chrysohothris femorata) is believed to do more 
damage than any other of the several si)eeies attacking fruit trees in 
the State, being far more injurious than the round-headed borer caus¬ 
ing damage in the East. The lile history is briefly noted. Experiments 
were made by applying various substances to the trunks of trees in 
early siiminer to prevent the beetles from laying their eggs. They 
were as follows: Soapsuds containing a little kerosene; carbolic acid 
and potash wash; i>otash, lard, and lime wash; white-lead ])aint; and 
copperas and lime whitewash. The best result was obtained by means 
of the white lead paint, although the washes containing potash are 
also recommended. The mixtures may be appliial by means of an old 
broom, and one applic^ation will last 3 or 4 months. 

In the case of damage by gnawing by mice and rabbits a thin coat¬ 
ing of grafting wax over the injured portion was found to be more sat¬ 
isfactory than the mixture of soil and cow manure usually applied. 
Keeping the orchards clean from weeds and rubbish is recommended 
and rubbing the trunks of the trees with bloody meat or other disagree¬ 
able substances in the (all. 

Crown galls, ju-oducing a rough, knotty growth on the trunks at the 
surfliceof the ground, are discussed and illustrated from photographs, 
but no remedy except that of destroying affected trees is suggested. 
Kematode root galls, which are sometimes found on trees received from 
the Southern States, it is believed will not cause much trouble in 
Nebraska on account of the cold winters killing the worms. 

The greatest loss to fruit growers is believed to be due to lack of rain, 
and the question of preventing damage from drought by means of fur¬ 
nishing suffhaent moisture to the soil is discussed. It is believed that 
frequent shallow^ cultivation will (auise a greater conservation of moist¬ 
ure in the soil than can be supplied by irrigation. The opinions of 
prominent orchardists in the State are quite in support of this view. 
The planting of wind-breaks by the side of orchards is urged to prevent 
evaporation by winds. To test the value of different methods of culti¬ 
vation the station orchard was divided up into plats, one of which was 
pastured, another mowed, a third harrow^ed every 2 weeks until the 
first part of August, while on the fourth shallow cultivation was con¬ 
tinued until the beginning of October. The foliage made a much more 
thrifty growth in the cultivated plats, and the yield of fruit was 17 per 
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cent greater tlian tliat from the mowed portion and 14 per cent greater 
than from that i)astnred. The moisture content of the soil for the first 
20 in. was 20.4 per cent in that part of the orchard cultivated the entire 
season, against only 14 per (jent in the mowed ])ortioii. As a result of 
the experiments frequent shallow cultivation to i)rovide a mulch layer 
of loose, mellow soil is urged. 

Protecting fruit from birds, J. Troop {Indiana Sta. Bui 53^ pp. 125^ 
126j pi 1). —In order to protect cherries from destriietioii by’birds dur¬ 
ing the i^eriod of ripening, several trees of Kiissian varieties were cov¬ 
ered with bird netting when the fruit began to ripen. The experiment 
was found to be successful, completely i)rotecting the fruit, while other 
trees left open and uncovered were entirely stripi^ed of their fruit. 
Two 6-year-old trees of Bessarabian cherries bore one half bushel each 
of fine fruit, while an unprotected tree of the same variety and age lost 
every cherry upon it. The advisability of thus protecting ripening 
cherries is believed to be thoroughly established. The expense of net¬ 
ting is small, 4 cts. ])er square yard, and soon balanced by the increased 
crops obtained. About 75 sq. yd. of netting were used on trees 10 ft. 
high. 

Relation of blossoms to fruit, J. L. Bupd {Trans, loiva Ilort. Soe. 
lS93y pp. 444-447), —This paper states that tiowers possessing slight 
staminate develoi)ment produce better fruit than those more perlect. 
Becently top-worked apple trees j)roduce earlier and hardier blossoms 
than do other trees, owing to the fact that the constriction at the point 
of union between graft and stock assists in the greater storage of 
starch in the twigs, thus furnishing more nutrition. Binging trees also 
increases the ])!oductiveness and quality of the fruit, and enables the 
blossoms to withstand a lower tem])erature, for a similar reason. Drift 
soils on lower hn els were found not to nourish tlie blossoming branches 
sufficiently to produce as satisfactory crops as were grown on higher 
bluff* and loess soils. Manuring and irrigating unfruitful trees was 
tbund to induce a fair crop of fruit. Culture during the eaiiy summer 
and shading the soil during the hot months by a growth of buckwheat 
or a mulch of sti aw or coarse iminure improved the general condition 
*of the trees and increased the crops. Yarieties produced by crossing 
native apples on Bussian varieties were found to have the hardiness of 
the Bussian parent, as well as quality of fruit approaching that of the 
native parent. 

Best ferns for the North and Northwest, G.W. Carver {Iowa Sta. 
Bui 27y pp, 150-153). —This comprises some notes on various ornamental 
ferns for decorative purposes, several species of maidenhair ferns 
{A diantum spp.), FferiSj Onychium japonicum^ words ferns {Ntphrolepis)^ 
Cheiianthes tomentosay and Sdaginella being recommended. Directions 
are given lor i)ropagating and growing ferns, the ])rincipal methods of 
propagation being given as dividing large plants, growing from buds, 
and growing from spores. Planting the ferns in a mixture of leaf 
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mold, sand, and peat is advised, the pots being frequently watered 
and liquid manure occasionally applied, a repotting with fresh earth 
being given from time to time. 


What is a cantaloupe? F. A. Waugh (Garden and Forest, 8 (1895), No, S76, 
pp, 18S, 184 ),—A discussion of tlie vagueness of the name, which in the South is 
applied to small, globular, netted, grean-fleshed muskmeloiis, and in the North to 
larger, ovoid, smoother, yellow-fleshed fruit. The writer believes that the term 
should be limited to hard, rough-skinned, deeply grooved melons. 

Some results obtained in crossing cucurbits, L. H. Pammel ( Trans, Iowa Hori. 
Soc, 1893, pp. 320-322), —Brief notes on experiments in crossing plants of this kind, 
different species being found not to hybridize. No immediate results were found 
to follow crossing. 

About mushrooms, the study of esculent and poisonous species, J. A. Palmer, 
Jr. (Boston: Lee 4' Shepard, pp, 100), 

Top grafting the apple, C. G. Patton (Trans, Iowa Hort. Soc. 1893, pp, 203-210), — 
A report on the answers to a circular letter on the subject sent out to numerous 
fruit growers in Iowa and adjoining States in regard to the influence of stock and 
scion. It is stated that the seedlings of a species make the best stocks for the 
diflerent varieties of that species. The Transcendent crab is recommended for some 
varieties, especially Russian. It is advised tliat top grafting be done low when the 
stock is from 3 to 7 years old. 

Dried apples in Germany, W. H. Robertson ( U, S, Consular Bpt. 1895, Jan,, 
pp, 89-92).^X brief mention of official measures being taken in Germany to prevent 
the sale of American dried apples on the ground of their containing zinc. The writer 
urges that American producers of dried apples use Avooden trays for drying, thus 
avoiding any objections on the point of zinc adulteration. It is believed, however, 
that the unwholesomencss of the fruit has been exaggeratcal. 

New seedling plums, H. A. Tki{RY (Trans, Iowa Hort. Soc. 1893, pp, 275, 270 ).— 
Descriptive notes on 19 varieties, chiefly originating in Iowa. 

Stone fx'uits in 1893, .1. L. Budd (Trans. Iowa Hort. Soc. 1893, pp. 186-141 ).— 
Some notes on experiments in proi)agating plums and cherries, witli reniarka on 
some other stone fruits. The sand cherry is recommended as a promising stock. 

Top grafting, N. E. Hansen (Trans. Iowa Hort. Soc. 1893, pp. 362-364, Jig, 1 ).— 
Some popular directions on the subject. 

New varieties of small fruit, R. D. McGkeiion (Trans. Iowa Hort. Soc. 1893, pp. 
43-46 ).—Brief descriptive notes on 11 recent varieties of strawberries, 5 of raspber¬ 
ries, and 1 of blackberries. 

Strawberry culture, R. D. McGeehon (Trans. Iowa Hort. Soc. 1893,pp. 456-459).— 
Notes on successful methods, the details of cultivation being given. 

Small fruits, C. Root (Ti'ans. Iowa Hort. Soc. 1893,pp. 68-72 ).— A brief article on 
the cultivation, manuring, varieties, winter protection, and spraying of small fruits, 
particularly strawberries. 

The Munson grape trellis, F. A. Waugh (Garden and Forest, 8 (1895), p. 186), 

Fruit culture, W. A. Luce (Maine Bd. Agr, Ttpt. 1893-\94, pp. 188-191).—k general 
popular paper on the culture of small fruits, strawberries being mentioned in par¬ 
ticular. 

Varieties and localities, C. L. Watrous (Trans. Iowa Hort. Soc. 1893, pp. 311- 
316 ).—^A popular discussion of the variation in the same variety when grown in dif¬ 
ferent climates and latitudes. 

The blossoms of the orchard ^ruits, N. E. Hansen ( Trans. Iowa Hort. Soc. 1893, 
pp. 164-157 ).—Notes on investigations to determine the reasons for the non fertility 
of fruit blossoms. Plums, pears, and apples were experimented with, and numerous 
Varieties were found to be self-sterile owing to peculiar development of the sexual 
elements. 
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Befinite anntial growth an4 its relations to hardiness^ L. H. Pammel {TS'qm. 
Iowa Mart, 80 c, 1893, pp. 104-118, pi, 1), —discussioD of the subject from the stand- 
jioiut of morphological botany, with notes on a number of varieties of apple trees. 

The improvement of our native fruits, B. A. Matthews (Trans, Iowa Hort, Soo. 
1893, pp. 102,103). —Brief notes on some improved Iowa wild fruits, chiefly plums, 
crab apples, mulberries, jnneberries, and gooseberries. 

The relation of soil and climate to Iowa horticulture, D. A. Kent ( Trans, Iowa 
Hm't. Soo. 1893, pp. 73-76). —A popular paper giving an analysis of a samyile of Iowa 
black loam and stating that the fertility of tlie prairie is due to the fact that the 
soluble elements in the soil are protected by freezing during the period of the great¬ 
est precipitation, when they might otherwise be dissolved and carried off by the 
rains. 

Horticulture from a climatic standpoint, J. R. Sage (Trans. Iowa Hort, Soo, 
1893, pp. 143-147). —Tlie author urges the careful study of the yearly temperature in 
determining tlie varieties to be grown, and the importance of furnishing the proper 
supply of moisture. 

Horticultural lessons from the Columbian Exposition (Trans. Iowa Hort. 80 c, 
1893, pp. 96-102). article on tlie subject, with special reference to the Iowa 
fruit display. 

The farmer's fniit and vegetable garden, W. S. Fultz (Trans. Iowa Hort. Soc. 
1893, pp. 177-lSO). —A general paper giving popular instructions and recoraniendar 
tions. 

Fruit farming in Luxemburg, G. H. Murphy ( U. S. Consular Rpt. 1895, Jan., 
pp. 75-80). 

The commercial preservation of fruits, J. L. Budt) (Trans. Iowa Hort, Soc. 1893, 
pp. 270-272). —A discussion of the methods of preserving fruit by means of cold stor¬ 
age, drying, and canning. 

Exhibit of fruits and vegetables at the World's Fair, P. Cotxier (How York 
State Sta. Rpt. 1893, pp. 173-176). —A brief mention of the display sent by the station 
to Chicago, comprising 40 varieties of straAVberries, 25 of currants, 167 of gooseber¬ 
ries, several of stoiu‘ Iruits, 17 of pears, 97 of apples, 154 of grapcvS, 49.3 of various 
vegetables, and spccimoiis of sprayed and unsprayed branches and fruit. A list is 
given of the awards granted the station exhibits by the World’s Fair Commissioners, 
and the exhibit made by the station at the State fair is summarized. 

Laws of floral colors, E. M. Budd (Trans. Iowa Hort. Soc. 1893, pp. 53-56, fig. 1). — 
A technical discussion of the subject, explaining the presence of special colors on 
chemical and physical grounds. 

Hollies and their culture, J. Mkiian (Cult, and Counirg Gent., 1895, Ap 7 \ 18, p. 
$08), 

Rose hybrids, .1. Tj. Budd (Trans. Iowa Hort. Soc. 1893, pp. 359-361). —Some brief 
notes on crossing roses, the hybrid seedlings being more vigorous than pure seed¬ 
lings and blooming earlier. 

Grafting the cacti, G. W. Carver (Trans. Iowa Hort. Soc. 1893, pp. 257-259). — 
Notes on experiments in this line, cleft grafting and tongue grafting being most 
successful. 
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Conifers In the West, C. A. Keffer (Garden and Forest, 8 (1895), p. 182). —Notes 
on red cedar, European larch, Finns rasinosa, arbor vitm, spruces, and fir trees. 

Rocky Mountain conifers, M. E. Hixklky (lYans. Iowa Hort. Soc. 1893, pp. 94, 
95). —A brief article treating of tbo manner in which some of the western evergreen 
trees were hrougbt into public notice. 

Four native trees in the Northwest, L. C. Corbe it (Garden and Forest, 8 (1895), 
p, 17$), —^Notes are given on the cottonwood, box elder, green ash, and white elm. 
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Tli6 European larch as a timber tree, N. A. Rkeves (Trane. Ima Mort Soe. I$9S. 
pp^l76,177).—k brief note on a large planting of larches made some 20 years before, 
the trees being favorably regarded for their rapid growth, beauty, and timber value. 

Evergreens for shelter belts, C. F. Gakdneii (Trans. Iowa ITort. Soo, 1893^ pp, 
90-9^).—The> author advises the planting of evergreen Irees as protection against 
winds, Norway spruces being especially recommended for the puri)ose. 

Notes on rubber-yielding trees (Bui. Bot. Dept. Jamaica^ n. S (1895)^ No. $y 
pp. SISS), 

DISEASES OF PLANTS. 

Field experiments with fungicides, B. D. IIalstkd (Kew Jersey 
Stas. Bui. lOSj pp. dgms. 2). 

Synopsis .—A report is given of field experiments with fungicides for the eontr()l of 
the diseases of turnips, cabbage, tomatoes, ■|)otatoes, and beans, 

A preliiuiuary report of this paper was read before the section on 
horticulture and botany of the Association of Ainericali Agiicultural 
Colleges and Experiment Stations at its meeting in November, 1894, a 
brief abstract being given in E. S. K., G, 267. 

The experiments were conducted on an acre, equal X)ortioiis of which 
were devoted to each crop. Diagrams are given of the area used in 
the experiments, sliowing the manner in which it Avas divided. Each 
of the one fifth acre portions, called series, was divided into 4 plats, 
and these in turn were divided into 6 equal bolts. In this Avay 
adjacent portions of essentially the same character could ])e used for 
check and test experiments. 

Experimenis with turnips (f)]). 6-14).—Tlie soil selected Avas badly 
infected with the club root fungus (Plasmodiophora hrassiew)^ a badly 
affected crof) of turiiii)S having grown ni)on it the y(‘ar before. Two 
crops of turnips Avere groAvn and before the seed Avas soAvn the soil 
received treatments of air-slacked lime, gas lime, kainit, and Avood ashes 
in different amounts, and on the cultural belt accomi)auying every jAlat 
were used corrosive sublimate, Bordeaux mixture, and ammoniacal cop¬ 
per carbonate. In the treatment of the first croj) the apidic^iitions to the 
belts Avere as follows: Air-slacked lime 150, 75, and 37J bn. per acre; 
gas lime 75, 37^, and 18^ bn. per acre; kainit 1,920, 960, and 480 lbs. i)er 
acre; and wood ashes 150, 75, and 37J bn. per acre. The fungicides used 
were ai)i)lied as follows: Corrosive sublimate, 960 gul. of |)erceiit 

solution i^er acre; Bordeaux mixture, one half strengtli, 960 gal. per 
acre, and one half strength ammoniacal copper cai bonate, 960 gal. per 
acre. In belt 4 the plants were sprayed once in 20 days with Bordeaux 
mixture. Where the full strength of lime Avas used nuudi of the seed 
failed to germinate. The gas lime seemed to retard groAvth to a con¬ 
siderable degree, and kainit, in all strengths used, xu'oved detrimental 
to germination. Wood ashes did not affect germination, and the 
plants growing in the belts receiving it grew more rapidly than the 
others. Five weeks after the seed Avas sown the i^resence of club 
root was shown to some degree and it spread rapidly from that time on. 
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The cr«^ was harvested July 24 and it was found that the treatments 
^ave almost wholly negative results in preventing club root. August 
30 a second seeding was made, the soil having received treatment 4 
days before, the proportions of the fungicides being sotiipwhat modi¬ 
fied. From the results obtained the author concludes as follows: 

^‘Air^slacked stone lime gave sufficient evidence of its usefulness as a preventive of 
club root of turnips to warrant its being recoin mended Ibr this purpose/ When so 
employed it is advised that it l)(> iisimI at the rate of not less tlian 75 hu. per acre and 
applied at least 3 niontlis previous to the time of planting. 

Gas lime, kainit, and ashes all failed to prevent the malady. Gas lime and kainit 
are both injurious to tlio crop. 

half-strength solution of corrosive snhlirnate applied to the soil at the rate of 
4,320 gal. per acre was not harmful to the plants and gave evidence of having mate¬ 
rially diminished the amount of clnhhing. Kqual quantities of half-strength solution 
of Bordeaux mixture and ammoniacal copper carbonate proved of no value as club 
root fungicides and were decidedly injurious to the jdants. Half-strength Bordeaux 
mixture aiiplied to the hdiage once in 20 days did not prevent turnip-leaf blight.^^ 

Experiments with eahhage (pp. 14-18).—Tlie exiierinients with cabbage 
were coiifliicted Biitler the .same coiiditioBs as the experiments above 
described for the turnips. The conclusions of tlie author are as follows: 

^^Air-slacked stone lime is a preventive of the club root of cabbage. The best 
results were obtained from the smallest application—that is, at the rate of 75 bo, 
per acre. 

**Gas lime, kainit^ and wood ashes are all equally iiieflective as club root fungicides. 

‘*A half-strength solution of corrosive sublimate at the rate of 2,100 gal. per acre 
can not he recommended, for although an apparent yueventive of club root, the solu¬ 
tion is destructive to the plants. A weaker solution might yirove just as effective as 
a fungicide without interfering with growTh. 

^‘Neither half-strmigth Bordeaux mixture nor ammoniacal copper carbonate when 
used at the above rate diminished the amount of clubhitig and both were very 
injurious to the yilants.^’ 

Experiments ivltk tomatoes (pp. 18-20).—Tii these experiments the object 
was to test the effect of various stroiigtlis and number of applications 
of l^ordeaiix mixture and ammoniacal copper carbonate required for the 
I)revention of tlie various diseases aff'ectiug tlie tomato. Three strengths 
of solutions were used, and in testing the number of applications required 
from 2 to 8 sprayings were given the plants. Late in the season sev¬ 
eral diseases w^ere noticed on si)rayed and clieck ])laiits, but not in any 
great abundance. The diseases were so ])oorly shown on the check 
jdants that the results have little if any practical bearing. The experi¬ 
ence of the author in staking tomato plants so as to raise tlie stem and 
branches clear of the ground led him to conclude that such treatment 
W’^as not advisable. 

Egoperimenis with potatoes (pp. 20-24).—The fourth series of experi¬ 
ments was with potatoes, an effort being made to jirevent seal) by the 
use of different strengths and methods of application of* corrosive sub¬ 
limate and Bordeaux mixture. In the cultural belts the plants were 
sprayed for the prevention of leaf diseases, but so little disease was 
present on the checks as to render these experiments of little value. 



996 


EXPSEIMENT STATION BECOED. 

At harvest the tubers were weighed and the weight of sound and 
scabbed potatoes ascertained. The author’s conclusions as to the value 
of the treatment as shown by his experiments are as follows: 

Potatoes soaked in, and sprayed in the open rows with, quarter-strength corro¬ 
sive sublimate gave a larger yield and a lower per cent of scab than did either of tlio 
belts treated with half and full strength solutions of the same compound. Similar 
results followed the treatment of seed potatoes with quarter-strength Bordeaux 
mixture. 

Although there was but little apparent difference in value between corrosive 
sublimate and Bordeaux mixture, the former is considered preferable on account of its 
being more easily prepared, and as it is of a uniform strength throughout admits of 
a much greater quantity of potatoes bein^treated at one time than does the Bordeaux 
mixture, which soon settles unless stirred. 

^‘The cutting of the ^ seed,^ before soaking in Bordeaux mixture, showed very 
emphatically the importance of applying the fungicide to the uncut potatoes and 
preparing them afterwards for planting.^' 

Experiments rvitli beans (i^p. 24-30).—Two crops of Golden Wax beans 
were grown in the last series, the object being to test different strengths 
and times of application of fungicides. Based on tlie results of his 
experiments with the beans, the author concludes that— 

Soaking bean seed in either full, half, or quarter-strength Bordeaux mixture 
does not prevent antliracnose. 

Spraying the vines with full-strength Bordeaux mixture or full-strength ammo- 
niacal copper carbonate every 10 days is a partial preventive of antliracnose and 
bacterial blight, and when applied to the seedlings within a few days after their 
first appearance and repeated at intervals of 5 days is an almost complete jire™ 
ventiye. 

Half'Strength Bordeaux mixture and half-strength amnioniacal copiicr car¬ 
bonate gave equally good results as leaf fungicides, and are preferiible to the full 
or quarter-strength solutions of either of the above compounds. As fungicides they 
are as effective as the stronger solutions, and, unlike tlnmi, do not injure the vines. 
The quarter-strength solutions are less etUrctive as fungicides. 

The formulas for the fungicides used and methods for tlieir iireparation 
and application are given in detail. 

Notes on finger and toe (club root) of cabbage and allied plants, 
G. Masses {Froc, Roy. Soc., 57 {1895), No. 344, pp. 330-332).—The 
author briefly refers to the observatious of several authors ou the 
disease of crucifers caused by Flasmodiophora hrassicm and gives an 
account of some experiments conducted by himself. He found (1) that 
in addition to cultivated plants, several weeds belonging to the order 
Gruclferce are attacked by Flasmodiophora. Hence the necessity of 
preventing the growth of such weeds in fields, etc. (2) That the germs 
of disease remain in the soil and retain their vitality for at least 2 years. 
(3) The development oX Flasmodiophora is favored by the presence of 
acids and checked by the presence of alkalies, in this agreeing with 
fungi rather than bacteria. (4) For the purpose of sterilizing infected 
soil, experiments prove that either a dressing of lime or a manure con. 
taining ^tash salts is effective, the last being most vfiluable, as it not 
only decoys the germs in the soil but arrests the disease in seedling 
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plants and at tlie same time supplies one of the ingredients necessary 
for the healthy growth of turnips, etc. 

Treatment of melon diseases, P. A.« Waugh {OJclaJioma 8ta. But 
15^ pp. 30-32^ fig, 1 ),—Brief notes are given of anthracimse of water- 
melon, due to Colletotrichum lindemuthianum. In 1894 experiments 
were conducted for its repression. Seeds were soaked in Bordeaux 
mixture and copper carbonate solution before planting, and in a second 
trial the jdants were sprayed at different intervals throughout the 
growing season. The results were wholly negative and the experiments 
are to be repeated. 

Potato blight and potato scab, P. W. Kane ( West Virginia 8ta, 
Bui, 38^ pp, 39-i()^ figs, 5), —A popular bulletin in which potato blight 
due to Macrospornnn solani and |)otato scab lire figured and described. 
The use of Bordeaux mixtiiie is advised as preventive treatment for 
the blight and soaking seed potatoes in corrosive sublimate for the 
prevention of the scab. Notes are given on spraying ax)paratiis and 
also list of firms making such machines. 

The author tested the effect of barnyard inanure and lime on the jmo- 
dnetion of scab. The most scab was found in the ])lats receiving the 
manure, the jdat receiving lime gave the next amount, lime and manure 
still less, and no treatment gave the least amount of scab. All the seed 
was untreated in thisexperiinent. 

Potato scab, J. Troop {Indiana 8ta, Bui, 33^ pp, 120-122,, figs, 2 ),— 
The author conducted some ex])eiimenfs to ascertain (1) whether or 
not the disease is developed more rapidly in muck soil than in sandy 
loam; (2) whether a single crox) of scabbed ])otatoes will render the 
soil unfit for a future crox), and (d) the effect of treatment on the yield. 
The tubers were soaked in a solution of corrosive sublimate, 2 oz. to 16 
gal. water, for 1, 1.5, and 5 hours. In every case tlie longer the seeds 
were soakt^d the less was the amount of scab. In the case of the muck 
soil there was a greater amount of scab on both treated and untreated 
X)lats than on the upland soil. In the muck tlie untreated x)lats gave 
60 to 65 per cent scabbed tubers, as compared with 5.5 to 5.75 x>er cent 
for the treated x>lats. On the ux^land the amount of scab was redu<*ed 
to 2 per cent by the treatment. The germs from an infected crop of 
the x>revious year materially increased the amount of scab at harvest. 
Owing to a frost killing some plants the third inquiry was abandoned, 
as the results were too unreliable for comparison. 

Potato scab and its prevention {Toiva 8ta, Bnl, 27,, pp, 120^129^ 
figs, 3), —Compiled notes are given concerning the cause of x)otato scab^ 
and suggestions are given for its prevention. Exx)eriments were con¬ 
ducted to test the relative value of corrosive sublimate, ammonijical 
cox)X)er carbonate, i)otassium sulx)hid, Bordeaux mixture, ferrous sul¬ 
phate, soda hyposulphite, and a sulx^hur mixture for the prevention of 
scab. Owing to the season the results obtained were such that mo 
detiuite conclusions could be drawn, but the corrosive sublimate wa# 
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tlionglit to Lave given tLe best results, when total yield and per cent 
of scab are considered. 

Ruta-baga rot, L. H. Pammel {Iowa Bta. Bui. 27j pp. 130-134^ pi. 
1 ).—An abstract of this article was presented to the section on lx)tany 
and horticulture of the Association of American Agricultural Colleges 
and Experiment Stations at its meeting in November, 1894 (E. S. E., 

6, p. 208). 

The disease was first noticed in 1892 and in 1893 was so severe as to 
destroy in one case more than 50 per cent of the crop. When present 
this rot may be recognized by its peculiar odor. Usually the crown 
of the root is the portion first affected, but occasionally the bases of 
the leaves are first to show the (fisease, or it may appear on the side 
of the root. The leaves of all j)lants affected were S]>otted, but the 
author lias not attenijited to study the relationship between the leaf 
spotting and the rotting of the roots. Tlie librovascular bundles of 
diseased roots become black and the .adjacent parenchyma is of a 
watery aiipearaiice. In roots badly affected the cortex easily separates 
from the fleshy x^ortion. Sometimes the stems and roots become hollow, 
containing an ill-smelling fluid. In this fluid numerous bacteria were 
found, some of which were isolated, and from inoculation exiieriments 
one was found that the author considers the cause of the disease. He 
has given to it the name JUtcillus campeHtru n. vSj)., characterized as 
follows: 

^Miacillus varying sonicwliafc in length from 1.87 //, 2.25 //, to 3 //, widtli uniform 
0.37//. Kods roundod nti ends, occurring singly or in (duiins oC t wo or three, stain¬ 
ing uniform and readily with fnchsiii and gentian violet; in old cultures it stains 
with difficulty. In lianging dro])H tlie bacillus exhibits a lively motion. The organ¬ 
ism lias considerable vitality, cultures 4 months old growing readily when trans¬ 
ferred. Spores not observed. ’’ 

Ill the various cultures the bacteria iiroduces a characteristic yellow¬ 
ish growth. 

The disease tiffects ruta bagas and yellow turnips. No specific sug¬ 
gestions are given for its xirevention. 

Observations on Plowrightia morbosa, S. A. Beach (Weu) Yorlc 
State 8ta. Npt. JSf)3y j}p. —During 1893 a ])lum nursery Avas 

examined at the request of its owner for black knot. The young trees 
Avere budded in 1891 and in 1893 no wood was left above the union but 
2-year-old growth. One side of a block of the young trees was bordered 
by a row of bearing xdum trees that were badly affected by the black knot, 
some of the branches of the diseased trees overhanging the nursery 
stock. In 1892, after tlie leaves had fallen, all knots were cut from 
the old trees. On June 28, 1893, nearly every young tree immediately 
under the old ones Avas badly affected, and a careful insjiection showed 
some evidence of the disease in other rows. The conclusion of the 
author is that the infection undoubtedly came from the older trees- 
there being no other adequate source of infection, and from the fact 
that the young trees under the drip of the older ones were the ones 
worst affected. 
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Tbe author claims that the infection of the young trees could only 
have been through the conidia formed during 1892, as the old knots had 
been removed in the fall of 1892 before any ascospores were formed. 
This point is of economic interest in showing that a serious attack of 
the disease may follow from the conidia formed during the summer 
months as well as through the ascospores formed during the winter and 
early spring. 

Spraying orchards and potato fields, L. E. Jones {Vermont Sta. 
Bui. 44y pj). 81-102, Jigs. 14). 

Synopsis .—A report is fj^iveii ou the relation of weather of 1894 to plant diseases, 
apple and pear scab and the moans for ils repression, results of 8})r ayin^ potatoes 
in 1894, observations upon the dale of planting potatoes, and on the prevention 
of potato scab. 

Uelation of tccathcr of 1894 to plant diseases (p. 82).—Owing to the 
remarkably dry season of 1894 there were no serious attacks of para¬ 
sitic fungi, some i)lants escaping almost entirely. While plant diseases 
were not troublesome the dry weather brought conditions resulting in 
uiiusual insect activity. The results shown ou the s])rayed plats, while 
not as marked as in previous years, still gave enough difference over the 
unsprayed crop as to indicate that spraying will be 4 >rofitable. 

Apple and pear seal) (pp. 82-93).—Illustrated notes are given on the 
cause of ap[)le and pear scab and the results of a series of exi)eri- 
ments conducted for its repression are reported. Three varieties of 
apple trees and 1 of pears were sprayed with Bordeaux mixture, dif¬ 
ferent lots of the trees receiving 4,5,6, and 7 applications. The results 
given sliowed that for that year 4 sprayings were suflicient. The gains 
as shown by the (jharacter of the fruit produced were 23, 24, and 27 ]>er 
cent for the apples and 117 percent for the ])ear trees. Directions are 
given for the preparation and ai>plication of the fungicide. 

Results of spraying potatoes in 1894 (pp. 93-98).—Applications of 
Bordeaux mixture were given to the potato plants^ but owing to the 
dry season but little disease was noticed. There were, however, severe 
ravages of grasslioppers and flea beetles. The use of the usual insecti¬ 
cides seemed to have little effect, but it w as noticed that those plants 
which had been sprayed with Bordeaux mixture escaped serious injury. 
From "the treated plats an increased yield over the check plats was 
secured, due no doubt to the combined fungicidal and insecticidal effect ^ 
of the Bordeaux mixture. The author tliiiiks he ia warranted in recom¬ 
mending the use of Bordeaux mixture ou either early or late varieties 
of xmtatoes during either a wet or dry season. Paris green may be 
added" to the mixture for tlie destruction of the Colorado beetle. 

Observations on the date of planting potatoes (pp. 98-100).—In the 
Animal Eeport of the station for 1893, p. 55 (E. S. E., 0, p. 908), the 
author called attention to the greater liability to disease of late planted 
imtatoes. Ordinarily the early crop of potatoes is less i)roductive than 
the later, owing to the fact of the tubers usually maturing in July, the 
driest month of the yeaf, but in 1894 the season was so peculiar that 
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the early crop was the most productive. It is believed that foi; the 
average season late planting is the most profitable, in^ spite* of the fact 
that the plants must be sprayed to protect them against the late 
blight. 

Potato seal) (pp. 1 ( 10 - 102 ). —Brief notes are given on the cause of 
potato scab and recommendations given for its prevention. The author 
advises the use of clean seed, idanting in clean soil, and the use of 
clean fertilizers. Where the seed potatoes are not known to be free 
from the scab it is suggested that they be soaked in a solution of cor¬ 
rosive sublimate before planting. After such a treatment the yield of 
merchantable i^otatoes in one of the author^s eAi)erinients increased 
more than 50 per cent in 1804. 

New species of parasitic fungi, S. M. Tkacy and F. S. Eaulk (Torrey Bui., 22 
{1895)y No. 4ypp, 174-179). —Descriptions are given of tlio following new species of 
parasitic fungi: Fuccinia notahilla on Fluchea borealis (?), F.paspali on Fanpalum 
virgatmiy UntUago crm-galli on Fanicum orns-galUj V. iongiinensis on laohetmum ciliare 
Iroiu India, U. ornata on Leplochloa mneronatay U.pertuaa on Selaria macrochwta from 
Queensland, (I. pmtulala on Fanicum proliferwniy Dimerosporium magnolico on Magnolia 
virginiana, Aateridinmillicii on ILiiciitmfloridanmny Sphar el I a an dr omedw on Fierisnitida, 
Lembroaia angustiformis on Ilex eoriaeea, L. prinoides on the same, L. illiciicola on 
Jllicium floridanuniy Verrnicularia siachydis on Siacliys affinis, Diplodla rnmuta on Tecorna 
radicans, D. aaaaafraa on Saaaafras officinale, Hendersonia taphrinicola on blisters of 
Taphrina on Quercus virginiana, Festalozzia cliftoniw on CHfionia Ugusirina, F. brevi- 
arisiata on Tecorna radicans, Scolecotrichum pnnciulatum on Iris pabularia, Cercospora 
itexuosa on IHoapyros virginiana, C. graminicola on Fhleim pratenHe, C. hibisci on Hibiscus 
esculentus, C. mississippiensis on Smilax glauca and S. rot undifolia, and Tetraploa 
diver gen 8 on Fanicum agrostidiforme. 

Grain smuts and potato scab, A. Nelson {Wyoming Sia. Bui. 21, pp^ 24, figs, 
4). —Popular illustrated notes are given on the cause and distribution of grain smuts 
and potato scab. Directions for the hot water and copper sulphate treatments are 
given and the former recommended as the more efficient treatment for the ])reven- 
tion of grain smut. For the potato scab soaking the seed tubers in corrosive subli¬ 
mate is advised <and the precautions to be observed in such treatment are mentioned. 

Hoot rot of beets, Hiltneii {Sachs, landw. Ztschr.; abs. in Landw. Cenihl. Fosen, 
23 {1893), No. 14, pp. 79, 80). 

The drooping disease of tomatoes, G. Abbey {Jour. Ilort., n. s., 1895, No. 774, p. 
360 ).—A disease duo to a slime fungus, Flasmodiophora tomati, is described. The 
treatment is the same as for club root of cabbage. 

Diseases of the cherry, L. K. Pammel {Trans. Iowa Hort. Soc. 1893, pp. 248- 
253 ).—An account of the spot disease {Cylindrosporium padi), cherry and pfum scab 
{Cladosporium carpophilum), cherry powdery mildew” {Fodosphara oxacanihw), and 
black knot {Vlowrighlia morhoso.), the descriptions being in sufficient detail to be of 
value to working horticulturists. 

Brunnisure of the vine, U. Bkizi {Siaz. Sjicr. Agr, Hal., 28 {1895), No, 2, pp, 112- 
128, pi. 1). 

A root rot of cyclamen, P. Sobauek {Ztschr. Fflanzenkrank., S {1896), No. 1, p. 
18 ).— A disease caused by the rnycellium of a fungus, probably Thielavia basicola, in 
the soil. 

A disease of the violet ( U. S. Consular Mpt. 1895, Jan., p, ISO). 

Parasitism of Agarious melleus on oak roots, Hartig {Bot. Centbl,, 52 {1895), 
No. 2, p, 48). 

Plant diseases, M. C. Cooke {Card. Chron., 17 {1895),pp. 490, 497 ).— A lecture on 
plant diseases, their cause and means of repression. * 
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The oootmrenoe of Feronospora parasitica as influenced by the nature and 
development of the host plant; P. Magnus (/ier. deut. hot, Ges., 12 {1894), General- 
veraammlmga number, 1895, Feb, 12, pp, 39-44, pi, 1). 

On the polymorphism of the genus Sporotrichum, E. Boulangkr {Her, g4n, 
Bot,, 7 {1895), No, 76, pp, 97-102; 76, pp, 166-170), * 

Naphtholate of soda as a fungicide {Frog, Agr, et Vit., 12 {1895), No. 16, pp. 422, 
423), 

On combating grain rusts, W. Scheutle {Fuhling’a landw. Ztg., 44 {1805), No. 4, 
p. 131), 

On the prevention of injuries to grain, Steglicii {Landw. Jahrg., 3 {1895), No. 8, 
p, 44). 

When to spray {Amer, Gard., 16 {1895), No, 38, pp. 180, 181, fuja. 5).—Extracts 
are given of New York State Station Bulletin 84. 

Preventing leaf blight of plum and cherry nursery stock, 8 . A. Beach {New 
York Slate Sta. Ilpi. 1893, pp, 688-693, pis, 2 ).—A reprint of Bulletin 72 of tlie station 
(E. S. R., 6, p. 302), 

Experiments in preventing pear scab, 8. A. Beach {New York Slalc Sta. Bpt. 
1893,pp. 094-717, pis, 3 ).—A reprint of Bulletin 67 of the station (E. 8. R., 5, p. 986), 
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Insect Life (^7. S, Dept, Agr,., Division of Entomology, Insect Life., 
vol, VII, No, 4, pp, 281-360^ figs, 7), — Special notes (j)]). 281, 282).—These 
comprise remurks oii the new cotton-boll weevil, Florida insects and 
the December freeze, and Bulletin 33, Division of Entomology. 

Further notes on the San Jose scalej L, 0, Reward (pp. 283-!^95).—A 
general r^.sum(3 of the information on this pest, comprising notes on its 
life history, distribution, original home, future, and remedies. It is 
stated that the insect does not lay eggs, but is vivi])arous, the females 
continuing to give birth to living young for several weeks. It is 
believed that there are 5 annual generations in the latitude of Wasli- 
ington. Aphelinus fuscqiennis is the only parasite Avhich has so far 
been found in the East. The belief is held that the origin of the scale 
is in Australia. Spraying with a strong solution of whale-oil soap or a 
very strong resin wash is the only means that has proved effectual as a 
remedy, but the expense involved will probably interfere with its gen¬ 
eral adoption. 

Report on the Mexican cotton-holl tceevil in Texas., G, II. T, Toumsend 
(pp, 295-309).—A report on the life history of Anthonomus grandis and 
the injury inflicted by it on the cotton crof) in Texas. Both the larvaa 
and adults were found to feed on the cotton bolls, the eggs usually 
being deposited in the unopened flower buds. The weevil infested 
Texas from the adjacent State of Coahuila, Mexico, and now occupies 
the extreme southern fiortion of Texas, keeping near to the coast and 
extending from Brownsville to San Antonio, or about one sixth of the 
cotton producing region of the State. It is estimated that a loss of 90 
per cent of the cotton crop in the infested region was caused by the 
weevil in 1894. Burning over all infested fields during the winter, fol¬ 
lowed by flooding them for a week or two, and rotation of crox)s for at 
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least 2 years is recommended. It is thought that arsenical spraying 
when the bolls begin to form may be advantageous. It is urged that 
cotton raising be abandoned along the southern Texfts border to pre¬ 
vent further importation of the weevil, and that legislation be made 
providing for quarantine measures. 

The cotton or melon plant iouse^ 1\ Pergande (pp. 309-315).—Biblio¬ 
graphical notes on Aphis gossypiiy establishing its identity with the 
orange, melon, and cucumber aphides. A long and varied list of food 
plants is given and technical descrii)tions of the pupm and adult 
females. 

The cotton tvorm question in 1894y E, A. fSehicarz (pp. 315-320).—Notes 
on the methods adopted throughout the cotton region for combating the 
cotton worms, the preferred method at present being dusting the plants 
with Paris green applied by means of sacks attached to a pole on the 
back of a horse or mule. 

N^otes on cotton insects found in Mississippiy W. H. Ashmead (pp. 
320--320).—A continuation of previous papers. In this installment the 
Hemiptera, Lepidoptera, and Diptera are treated. 

On the distribution of certain imported beetlesy F, H. Chittenden (pp. 
326-332).—Notes on 18 species of the beetles attacking stored grains, 
vegetables, dried fruits, and drugs. 

Injurious insects and commerccy L, 0. Howard (pj). 332-338).—A gen¬ 
eral paper on the subject, treating briefly of several more injurious 
insects, chiefly imported, and urging the importance of attentive and 
watchful study of economic insects and thei)assage of quarantine laws. 

Is Cyrtoneura ccesia an injurious insect f I), W. Coquillett (pp. 338, 
339).—A note on the occurrence of this European insect in squash 
roots in Colorado, where it is believed the flies were present as 
scavengers. 

Insect fertilizers of ap aroid planty H, G. Hubbard (pp. 340-345).— 
Illustrated notes on the fertilization of the flowers of Philodendron sp. 
in Montserrat by tlie beetle Macrostola luteuy which burrows tlirough 
the ^pathe to deposit its eggs upon the spadix, where the flowers are 
by this means fertilized with pollen from other plants of the species. * 

Fotes and observations on the twig girdlery C, H. Scheffer {pp. 345-347).— 
An account of the methods employed by Oneideres cingulata in laying 
its eggs and girdling the twigs. 

A Cecidomyld that lives on poison oaky 1). W. Coquillett (j). 348).— 
Technical description of Cecidomyia rhoiSy a new species forming galls 
on the roots of Rhus toxicodendron. 

A migration of cocJcroacheSy L. 0. Howard (p. 349).—A brief note on the 
migration of several thousand egg bearing croton bugs {Fctobia ger- 
mariiea) from an old restaurant to other buildings. 

The potatodmd weevil, F. H. Chittenden (pp. 350-352).—Brief observa¬ 
tions on the life history of Anthonomus nigrinusy which deposits its eggs 



bi of horse nettles and potatoes. It is believed to be single 

brooded. 

An ottalid fty injuring growing eereaU (pp. 352-354).—Notes on the 
life history of Chwtopm mnea^ which burrows in the stem of wheat, oats, 
corn, and sugar cane to a varying extent. 

The gra/y hair streah butterfly and its damage to beans (pp. 354,355).— 
An illustrated note oh Uranotes melinus^ the larva of which has been 
discovered feeding upon beans, chiefly Limas. The injury has not been 
serious. 

Among general notes mid notes from correspondenee maybe mentioned 
the following: A homemade cover for fumigation with bisulphid of 
carbon, the imported parasite of tlie Hessian fly, a remarkable migra¬ 
tion of butterflies, are tumblebugs beneficial? Margarodes in the United 
States, the scale insects of Arizona, larvm in mincemeat, a hichnosterna 
damaging wheat in Texas, spread of Gryptorynchus lapathi, new food 
plant for the San Jos<^ scale, the new plum aspidiotus in Illinois, and 
the Florida red scale in a northern greenhouse. 

A preliminary list of the honey-producing plants of Nebraska, 
C. E. Bessey {Nebraska Sta, Bui, 40^ pp, lil-152 ),—This consists of a 
list of 157 species of native and introduced plants, yielding nectar, and 
in many cases pollen as well. It is not stated that hive bees visit all 
of the flowers included, and the list is undoubtedly far from complete, 
but it is valuable as being the most extensive list of this nature yet 
published. . 

chinch bug, O. Lugger {Minnesota Sta, Bui, 37^ pp, 153-182^ 
flgs. 12). —This is a popular bulletin issued for the information of farm¬ 
ers on account of threatened damage by chinch bugs, and treating 
rather fully of the appearance and life history of the i)est, especially 
mentioning vulnerable points in its habits and its diseases and insect 
enemies. Directions are given for identifyingithe chinch bug, particu¬ 
larly by means of the black spots on the white wing covers, and descrip¬ 
tions and figures of the insects most frequently confused with it. The 
subject of fungus diseases is treated of at length, their action being 
'‘described in detail, and directions given for their propagation and 
application to the bugs. 

Glean cultivation is urged as a preventive, and in case of an invasion 
active measures by means of digging ditches into which the bugs may 
fall during their migrations and can be destroyed by burning; spray¬ 
ing with kerosene emulsion when only the edge of a field is attacked is 
also advised, but the most confidence is placed in fungus diseases, 
especially if the weather be damp. 

The fruit bark beetle, Scol3rtas rugulosus, J. Troop {Indiana 
'Sta. But. 55, Vp. 126-130y flgs, 7).—^Illustrated descriptive, life history 
and remedi^ notes on this fruit pest that has recently begun attacking 
fruit orchards in Indiana. Apple, pear, plum, peach, and cherry trees 
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seem to be attacked in preference, although various shade and Orna- 
meiital trees are also infested. The eggs are laid in September by the 
female barrowing under the bark of the trunk and larger branches, 
forming little cliannels where the larvae feed and hibernate, emerging 
as adults in early spring. There is a second brood in the summer. 
The insect was discovered attacking both healthy and diseased trees. 

It was found that spraying the trunks and branches with kerosene 
emulsion, as well as with a combination of Bordeaux mixture and Paris 
green,»|)revented the attacks of the beetle over the portion sprayed. 
Spraying with either of these remedies is therefore recommended, the 
application preferably to be made before any marks of attacks by the 
insects are found on the trees. Where trees are severely infested cat¬ 
ting them down and burning them through the winter is advised. 

A plum scale in western New York, M. Y. Slinqerland {New 
Yoric Cornell Sta, BuL 83jpp. 681-699^ pi. 1^ figs. 4). —This contains the 
results of investigations on a su])posedly new species of scale insect 
belonging to the genus Lecanium^ which has suddenly developed in 
alarming prevalence in the plum orchards of the State. Ifotes are 
given on the appearance of the pest, its life history, damage, enemies, 
and the most advantageous remedies. The minute, brown, spindle- 
shaped young scales that have survived tlie winter on the branches 
begin 1t> move about April 1, soon locating themselves permanently, 
increasing rai)idly in size, and becoming adult in about 2 months. The 
adult females, are dark brown and almost hemisplierical, resembling 
small brown split peas adhering to the branches, on which white scars 
are left on the removal of the scales. The males are smaller, flat, elon¬ 
gate, and whitish. Several hundred eggs are laid by each female in 
June, hatching in about a month, and the young migrate in August 
and September to the spots where they hibernate. There is but one 
annual brood. • 

The damage done by the scales is chiefly confined to plums, although 
other trees are attacked when adjacent to infested plum trees. The 
Japanese varieties of plums are apimrently exempt from attack. 

The twice-stabbed ladybird {Chilocorus biv^ilnertis) feeds upon the 
scale, both in its larval and adult state, and it is thought that there 
are also hyrnenopterous parasites. 

Spraying with strong kerosene emulsion about July 1, when the newly 
hatched scales are detected moving about on the branches, is urg^, 
the application to be repeated during the winter and again in the early 
spring. 

A plate is given illustrating the San Jos6 scale for comparison with 
the plum scale. 

Observations on insects—season of 1894, H. Osborn and 0. W. 
Mally {Iowa 8ta. Bui. ^7, pp. 135-149)^ —This bulletin comprises notes 
on the chinch bug, western onion thrips, squash borer, and toelon 




ImBBf and in great part presented before the section on entomob 
ogy of the Association of American Agricultural Colleges and Experi¬ 
ment Stations at its meeting in Washington in November, 1894 (B, S. 
E., 6, p. 265). 

' The chinch bug was destructive over much of the State, and espe¬ 
cially so in the southeastern portions. An extended drought the pre¬ 
ceding year assisted in the outbreak by favoring the hibernation of the 
bugs. Wheat, barley, rye, oats, and corn were all attacjked to varying 
extents. The most damage was done where winter wheat had been 
cropped for some years before, and it is believed that the bugs, were 
favored in their hibernation by the presence of osage hedges. Experi¬ 
ments with the chinch bug fungus diseases were not altogether 
satisfactory, although they were successful in a number of cases. 
Energetic treatment is urged to avoid extensive damage this year. 
Burning over every possible place for hibernation in the fall and early 
winter is advised, and the plowing of dusty furrows about the fields 
liable to be attacked. Planting trap strips of grain to attract the bugs, 
where they may be destroyed by si)raying with kerosene emulsion, is 
also advised. 

The western onion thrips (Thrips aZn) was quite destructive in the 
State, feeding also upon various other i)lants besides onions. Several 
generations developed during the year, attacking the plants By goug¬ 
ing or corroding the surfaces of the stems and causing the leaves to 
wilt and droop. The insects collected in the axils of the leaves, where 
they were sheltered, and the eggs were deposited in the leaf substance. 
Spraying with kerosene emulsion, as soon as the young thrii)8 are 
hatched, is advised, a second and third application to be given at inter¬ 
vals of from 3 to 5 days. The use of bisulphid of carbon was success¬ 
ful, but possesses drawbacks in the way of trouble and time involved. 
Destruction of the onion tops by burning as^soon as the croj) is har¬ 
vested, is advised. Another allied species of thrips also appeared and 
caused some slight damage. 

The squash borer is described and its life history briefly given. 
Heavy fertilizing, planting of extremely early and late varieties, col¬ 
lecting the moths by hand in the evenings, destroying badly infested 
vines, and covering the basal joints of the vines with earth are 
recommended as remedial measures. 

The melon louse was quite damaging, throughout-the State, destroy¬ 
ing many acres of melons and cucumbers, chiefly in August. Its life 
history is briefly noted, and spraying wdth diluted kerosene emulsion is 
recomtfiended, the vines being lifted and the spray applied to the under 
' surface of the leaves as well as to the upper. Experiments were made 
with different quantities of bisulphid of carbon, ai)plied against the 
lice for varying times, and the details and results are tabulated. The 
tow evaporated from small watch glasses or shallow tins 
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placed by tbe plants, wMcb were eoyered severally with washtatMi^ 
bay caps, and mnslin. Tine muslin coveringjs proved insufficient to 
retain the fumes and the ^areneral results of the experiments were not 
altogether satisfactory, in several instances the lice surviving exposure 
to the fumes for an hour. Experiments were also made with hydro¬ 
cyanic acid gas, generated in a small dish, and the plants covered for 
varying lengths of time. These experiments were very successful and 
the treatment is recommended for eftectiveness and cheapness. 

Tho use of bisulphid of carbon and hydrocyanic acid gas on 
low-igrowing plants, H. Garman (Kentuclcy Sfd, Bui. 53^ pp. 144-150j 
Jig. 1 ).—An account of experiments with the above chemicals on the 
melon louse and rose aphis. The carbon bisulphid was used by intio- 
ducing a tablespoonful of the fluid under a tub inverted over a melon 
hill, which was left undisturbed for about an hour and a half. By this 
means the majority of the aphides were killed, while the vines were 
not injured. In experiments with hydrocyanic acid gas a small cloth 
tent 3 ft. in diameter at the Imttom and about 3 ft. high was used. 
This was supi)orted by means of stakes over the plants to be treated, 
and beneath it was placed a saucer containing 9 cc. of water and 3 cc. 
of commercial sulphuric acid. To this 3 gm. of potassium cyanid was 
added. It was found that 4 minutes was a suflicient length of time to 
kill all^insects i)resent, with the exception of mites, and the method is 
recommended as being quick and eftective for exterminating insects on 
single plantSi A rosebush infested with tlie rose aphis was sprayed 
with antinonnin, 1 gm. to 1 qt. of w^ater, biit the lice were not com¬ 
pletely destroyed. ITydrocyanic acid gas was tlien ai)plied for 10 min¬ 
utes, killing the insects, but also injuring the leaves of the idant. 

The use of arsenites on tobacco, H. Garman {Kentucky Sta. Bui. 
53jpp. 125-143., Jigs. 6) —This paper was in main part read before the 
section on entomology of the Association of Agricultural Colleges and 
Experiment Stations at its meeting in Washington in November, 1894 
(E. S. K., 6, p. 205). In addition to the paper as there x)resented is 
given a discussion of various forms of apparatus for spraying tobacco, 
5 of them being figured. A cart s])rayer is believed to be best, but for 
ordinary xmrposes some form of knapsack sprayer is reconiniended| 
preferably one witli a force pumi) attachment. A nozzle that causes 
the poison to issue in a fine mist is to be iireferred. Sjiraying with 
1 lb. of Paris green to 160 gal. of water is advised, to be first done 
about July 4 and followed by about 2 subsequent applications at inter¬ 
vals of 2 weeks. At least 2 weeks must elaiise between the last spray¬ 
ing and the cutting of the plants. 

Spraying for codling moth, H. Garman {Kentucky Sta. Bui. 53j 
pp. 119-125, Jig. 1 ).—The results of experiments in spraying apple trees 
with arsenicals to determine their value as effective means of combat¬ 
ing the codling moth. Two trees of Janet, about equal size, were 


fel^^ted ft^r the experiment, and one was spray^ 6 tnaes with arsen- 
ioal mixtures, once with London purple, and 5 times with Paris g:reeii 9 
the applications beginningJn July and continuing until after August 
27. The adjoining tree was left untreated as a check. The apples 
which fell to the ground from both trees were picked up on 5 difi'erent 
dates and examined with reference to injuries by the codling moth and 
rot. From the sprayed tree were examined 834 fallen apples, of which 
only 19 per cent were free from rot. Of the rotten apples 67 per cent 
were injured by the codling moth, while 82 per cent of those not rotting 
were infested. Of the fallen apples from the check tree 27 per cent 
were rot free, of which 96 per cent were injured by the codling moth, 
while of the rotted apples but 92 per cent were damaged. Eight hun¬ 
dred and seventy-four apples were picked from the sprayed tree, of 
which 68 per cent were damaged by the codling moth, while of 816 
apples picked from the check tree 81 per cent were injured by the 
insect. 

The conclusions drawn are in favor of si)raying with arsenicals for 
the moth, though tlie rot fungus is apparently not afiected by the 
application. It is believed from the evidence that the codling motli 
avoids rotting apples. Aj^ples from the sprayed tree were carefully 
analyzed by the chemist of the station, but no perceptible quantity of 
arsenic was discovered. 

lasecticides, A. N. Oattdell {OJclahoma Sta, Bui. 15 ^ pp. 29., 30 ).— 
Notes on experiments agaiinst the squash bug {Anma tristis) with vari¬ 
ous insecticides, using a combination of pyrethnim powder and kero¬ 
sene emulsion, and also some odoriferous substjinces, namely, emulsions 
of the oils of tansy, cajeput, savin, and eucalyptus. Dusting the plants 
with lime and pyrethrum was also tried, but none of the remedies were 
effective. 

Household pests, G. IT. Perkins (Vermont Sta. Bui, 4S,pp. 7S-7S, fi^s. 4).—This 
consists of illustrated descriptive, life history, and remedial notej on the hulfalo beetle 
(Anihrenus aorophulariw)^ pitchy carpet beetle (Attagcnus piceus)^ and clothes moths 
(Tinea pelionella, T. hiselliella, and T, tapetzella). Benzin and hisulphid of carbon are 
recommended against all of the species. 

Cabbage gall insect (trard. Chron., 17 (1895), p. 500, fig. 1), —Description of Ces- 
4$Horhgnohu$ aulcicollw, for which applying gas lime in autumn is recommended. 

The reappearance of Pieris protodice, J. A. Moffat (Bpt. Ent, Soc, Ontario 1894, 
pp, 61, 6^), —Mention of the occurrence of this species in Ontario, where for a niimt 
her of years it has been 8ui>er8eded by Piena rapw, with a discussionof the causes of 
its previous disappearance. 

Fhylloz^a of the vine, A. Dkspf.issis (Agl, Gaz. N. S, Wales, 6 (1895), No, 1, pp. 
13S9, figa, SI), —The life history of the insect and remedial measures are discussed. 

The liaf folder and leaf skeletouizer, H. Osborn (Tiana, Iowa Hort, Soc, 1893, 
pp, 174-176). —Brief notes on Tercta minuta and Pempelia feamwowdi, spraying with the 
arsenites being advised. 

The g3^sy moth, J. Fletcher (Bpt, Ent. Soe. Ontario 1894, pp. 67 - 7 ^, figs. 4), —^A 
popular discussion of the insect, its life history, damage, and remedies, with an 
juseount of the methods employed against it in Maissachusetta. Spraying with arse- 
' nate of lead is chiefly recommended. 



: Cat^Btega acerieUa, T. W. Fylks (Ept Eni, Sae, OniaAo 1894^ p, <#^).— Da^crili- 
tion of tbe adult form of this maple moth, with brief notes on its liabits. 

An attack of Ephestia interpnnctella, H. A. Stevknson {Bpt, EnU Soe, Ontario 
1894y p. 87).—A brief note on the larva of this moth feeding on raisins. The attack 
was checked by the use of carbon bisulphid. 

Pitcher plant moth, J. Fletcher (Bpt Ent, Soo. Ontario 1894^ pp, 44-46).^ 
Descriptive and life history notes on Exyra rolandiana. 

Notes on a few Canadian Coleoptera, H. Harrington (Rpt, Ent. Soc. Ontario 
18Hy pp. 47-49). —Brief notes on 21 species of beetles, several of economic value 
being among the number. 

The San Jos6 scale, J. Fletcher (Bpt Ent, Soc. Ontario 1894, pp. 73-76). —Con¬ 
cise descriptive, life history, and remedial notes on Jspidiotus perniciosus, kerosene 
emulsion being given as the best remedy. 

Injurious fruit insects of the year 1894, J. Fletcher {Bpt. Ent. Soc. Ontario 
1894, pp. 76-81, figs. 7). —Notes on a number of insects that were especially injurious 
in Ottawa the past season, particular mention being made of the pear tree psylla 
(Psyllapyricola), the apple cigar-case hearer (Coleophorafletcherella), sin otiorhynchld 
(Anamctis griaea), and the spotted paria (Paria sexnoiata). The psylla was injurious 
for the first time and is recommended to be treated by means of kerosene emul¬ 
sion. 

Critical catalogue of the myrmecophilous and termitophilous Arthropods, E. 
Wasmann {Bet'lin: F. L. Dames, 1894 ).—An important work on the subject in all its 
bearings. . 

Kerosene attachment for knapsack spray pumps, H. E. Weed (Garden and 
Forest, 8 (1895), p. 187, fig. 1). 

The economic value of parasites, F. M. Webster (Bpt. Ent. Soc. Ontario 1894, 
pp. 68-61, figs. 3). —This paper was read before the section on entomology of the 
Association of Arhorican Agricultural Colleges and Experiment Stations at its 
meeting in 1894 (E. S. R., 6, p. 266). 

Psilura monacha and its bacteria, A. Metzger and N. J. C. MOller (Mundener 
Forstliclie Hefte. Berlin: J. Springer, 1895). 

Sixth annual meeting of the Association of Economic Entomologists (Bpt. 
Ent. Soc. Ontario 1894, pp. 82-112), —An abridged account of the proceedings and 
papers of the meeting, some of the papers, however, being pointed in full. The 
proceedings were published at length in Insect Life, vol. vii, No. 2 (E. S. R.,6, 
p.650). 

FOODS—ANIMAL PRODUCTION. 

Miscellaneous analyses of feeding stuffs, H. Snyder (Minnesota 
8ta. Bui. 36, pp. 129-145). —The averages are given for analyses made 
at the station of the following materials, and calculation of the digestif 
ble materials in the same: Clover hay, pea hay, vetch, timothy bay, 
blue grass hay, millet, mixed prairie hay, upland prairie hay, blue joint 
hay, sedge grass, oat hay, corn fodder, wheat straw, oat straw, barley 
straw, clover straw, green rape, pasture grass, green clover, corn silage, 
sugar beets, mangel-wurzels, millet seed, barley, corn, oats, peas, 
rye, wheat, goose” wheat, flaxseed, corn meal, corncobs, cotton-seed 
meal, gluten meal, germ meal, linseed meal, oat feed, wheat bran, 
wheat shorts, wheat germ, wheat flour, wheat screenings, and cockle 
bran. 

An explanation is given of the terms used, the method of calculating 
the nutrients in a ration, and the fuel value of feeding stuffs. The 
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aniMiitB of nutrients furnished by one dollar’s worth of a variety of 
feeding stuffs at local prices is shown in the following table, which is 
taken fipom the bulletin: . 

Digestible nutrientB and heat units bought for one dollar. 


Price. 


Kind of feeding etnif. * 


Per Per 
ton. biifthcl. 


Bran.-.! 

$12. 00 
]■>. 00 


IK. (H) 


12. 00 
15. 00 




12 00 


10.00 



2.H. 00 


24. 00 

IRftrlfty__ 

P6QS... 

.. . 

i 

. . • _ 

i 

Glntcn meal. 

22. 00 

Cotton seed meal. 

2K. 00 

Wlieat .. . . 

Timothy hay. 

H. 00 

Prairie hay... 

0. 00 

(.lover hay...... 

10. 00 

Millet hay. 

8. 00 

Eye.. 


$0. 50 


.30 


.48 

l.Ot) 

.70 


.50 


.45 


Digestible nutrient-s. j 

Fuel 

value. 

Dry 

matter. 

Protein. 

El her ex¬ 
tract, 
mainly 
fat. 

Nitrogen- 
freo ex¬ 
tract and 
fiber. 

Voundft. 

Founds. 

Founds. 

Founds. 

Calories, 

100 

20 

6 

71 

194,610 

80 

10 

5 

56 

15.5, 045 

87 

10 

8 

74 

168, 915 

132 

15 

6 

112 

257, 345 

100 

10 

3 

86 

191,235 

87 

9 

3 

75 

168,915 

111 

17 

4 

90 

216,029 

85 

12 

3 

70 

165,195 

72 

10 

4 

66 

139,700 

51 

10 

5 

24 

91,105 

50 

23 

6 

28 

120.210 

71 

0 

2 

59 

134,930 

48 ’ 

12 

3 

36 

101,955 

68 1 

16 

4 

49 

137,900 

71 ; 

22 

0 

43 

146, 250 

47 

23 1 

7 

14 

97,395 

87 

14 1 

2 

70 

155, 987 

127 

9 

3 

108 

230.295 

103 

11 i 

4 

138 

294, 040 

l{t5 

15 

3 

82 

193,095 

138 

10 

3 

121 

256, 236 

88 

13 

2 

72 

166,550 


Popular information is given for using the above table in selecting 
feeding stuffs, and remarks oii the factors which influence the composi¬ 
tion of crops. Under the latter topic analyses are given of timothy cut 
at 3 different stages to show the effect of stage of growth on com¬ 
position. A sample of timothy weighin g 25 lbs. was exi^osed to 1 heavy 
shower and 3 heavy dewfalls. At the end of 5 days the hay weighed 
21.5 lbs. The pcnamtage of each nutrient lost by exposure was, a,sh 
17.20, fat 7.47, protein 7.09, fiber 0.20, iiitrogen-free extract 25.78. The 
rain removed 12 per cent of the best part of the dry matter of the 
hay. . . In actual haymaking the loss would have been larger, because 
some of the hay would have been lost mechanically.” 

The digestibility of wheat, II. Snyder {Minnesota Sta. Bui. 36j pp. 
146-148 ).—The digestibility of wlieat was determined by feeding it to 
young pigs (1) whole in connection with cracked corn and (2) cracked 
in connection with corn. Only the average results of the trials 0^6 
given, which are as follow^s: 


Digestion coefficient for whole and cracked wlieat fed to pigs. 



Wliole 

whoat. 

Ci’acTced 

•wheat. 

* 1 

Dry matter^.... 

Fer cent. 
72 

1 Fer cent. 
82 

Aah.... 

44 

50 

Ether eitraet (fat) . 

60 

70 

Protein (gluten) ..T^r-- ...... 

70 

SO 


80 

SO 

Ifflifrogftp*jPpw extract.... . .... 

74 

83 
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^^The results sfeow a dtfferenee of 10 cent digestibility in favor of the cracked 
wbeat. Had the wheat formed more than half of the ratioib the difference in 
digestibility would undoubtedly have been even greater, 

^^[The above coefficients'are compared with those for cracked barley, wheat, shorts, 
wheat bran, and cracked corn.] 

The digestibility of cracked wheat compares very favorably with other grains. 
It does not appear to be quite as digestible as corn, but the dry matter is more 
digestible than that of barley, shorts, or bran.^^ 

When the wheat was fed wliole some of the kernels passed the 
aniinals undigested. These kernels were washed in distilled water 
and analyzed, the result being compared with the composition of the 
wheat as fed. 

''The only noticeable diffierence is about 24 per cent more water in the wheat 
recovered from the manure. When the riisults are compared on the basis of the dry 
matter the diderence in composition between the 2 samples is very slight.^^ 

The digestible dry matter and nutrients in a bushel of wheat and of 
corn are compared as follows: 


Dlf/csUhle nutricnis in a hiishcl of wheat and corn. 



Dry matter. 

Fat. 

I’roteii). 

Carbohydrates. 

Fuel value. 

Wheat. 

Ponudn. 
4X5 
4X 5 

Pounds. 

1.0 

: 1.5 

Pounds. 

7.0 

4.5 

Pounds. 

.35. 0 
37.5 

Calories. 
82,845 
84,407 

Corn .. 



"When wheat and corn are both selling at 50 cts. per bushel the 50 cts. will pur¬ 
chase the same amount; of digestible dry matter of either wlieat or corn, but the 
digestible dry matter in the bushel of wlieat contains 2^ lbs. more of digestible pro¬ 
tein, while the bushel of corn contains 2^ lbs. more of digestible carbohydrates. 
The araonnt of lieat units produced by each grain is about the same. . . . 

"Furthermore, the manure from the wheat is worth about 25 per cent more than 
the manure from the coni.^' 

Corn on the cob and com meal, W. P. Wheeler (fifew York State 
Sta, Rpt 1893, pp. 235-237). 

Synopsis .—A comparisou of corn meal with car corn on 2 lots of 4 pigs, lasting 63 
days. The lot on corn meal made the larger and more economical gain, both 
financially and for the drj^ matter eaten. 

Eight pigs, Poland Gliina Diiroc cross, weighing about 110 lbs. each, 
were divided into 2 lots with 2 sows and 2 barrows in each. Both lots 
received the same amount of a grain mixture (5 parts wheat bran, 3 of 
cotton seed meal, 1 of linseed meal, and 1 of middlings), and in addi¬ 
tion one lot had all tlie ear corn it would eat and the other lot had an 
equivalent amount of corn meal. Eighty-nine per e^nt by weight of 
the ear corn was kernels. Tlie trial lasted from February 13 to April 
17, bang divided into 2 periods. The average results follow: 






ComparUon of mrn meal wUk ear corn onpig». 


] 

Lot. 

Food. 

Average 
daily 
gain in 
weight. 

Food eaten per lOO 
lbs. live weight 
I)er day. 

Dry mat¬ 
ter eaten 
per 

pound of 
gain. 

Cottof 
food W 
pontittor 
gain.’ 

Total. 

Dry 

matter. 

E 

Corn meal: 

Pounds. 

Pounds. 

J*ovnds. 

Pounds. 

Cents. 


First period. 

0.75 

2.48 

2.06 

2.75 

8.43 


Second period. 

.70 

2.21 

1.84 

2.63 

3.26 

F 

Com on thr* cob: 







First period. 

.50 

2. 05 i 

2.27 

4.05 

4.11 


Second jieriod. 

.48 

2. 22 

1.00 

3.06 

3.96 


In estimating the cost of food corn is rated at $15 and corn meal at 
$20 per ton. 

the close of the trial the average weight for lot E was 178.4 lbs. and for lot 
F 155 lbs. The gain made by lot E cost for the first period 16.5 per cent less than 
that made by lot F and during the second period 17.7 per cent less.” 

Ib it advantageous to feed wheat and rye instead of the bran 
from the same? A. Emmeuling and P. Jensen (Landw. Wochenbl. 
Schlea. Holst^ 44 (1894), I^os, 45^ pp. 619^ 620; 48, pp, 668; 49, pp. 
684, 685). —A controversy as to whether it is most advantageous from 
a financial standpoint to sell wheat and rye and buy bran for feed¬ 
ing. Eramerling; in tlie first pa-iier, calculates the value of the digest¬ 
ible nutrients in wheat and bran and concludes that with wheat at 
86 cts. iier bushel and bran at about $17.25 per ton, the Hamburg 
firices, it is advisable to sell wheat and buy bran, and states that 
the same would apply to rye. Jensen ci iticises his taking Hamburg 
Iirices instead of Kiel, and contends that at the local prices for wheat 
and bran the calculations show the farmer can better afiord to feed his 
wheat than to draw it to market and buy bran. 

Einmerling recalculates the values on the basis of prices at a number 
of iioints and insists that farmers reasonably convenient to depots are 
warranted in selling the grain and buying bran. 

The source of fat in milk, P. Collier {I^ew Yorlc State Sta. EpL 
1893, pp. 156-173). —This article opens with a discussion of the mech¬ 
anism and chemistry of digestion, and of the theories of the formation 
of fat from albuminoids in the food. Data for the fat in the food and 
in the milk in tlie OO day breed test at the World’s Fair are presented, 
of which the following is a summary: 


Fat in food and in milk in World^a Fair breed teat. 


^ Brcotl of animals. 

♦ ' .... 

Fat eaten. 

Fat digested. ’ 

Fat in milk. 

JerBeya..... 

Pounds. 

3,884.2 
3,756.6 
4. iOl.l 

Pounds. 

2, 706.2 
2, 4H6.2 
2,932. 6 

Pounds. 
3.516.1 
2, 784, 6 
2,419.0 

Uneriiseys........ 

Shorthorns... - .-. 

* Total . 

11,741.9 

8,125.0 

8,710.7 
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It appears that there was upon an average 7.2 per cent more fat 
recovered in the milk than was digested in the food fed.^ 

The total and digestible fat were calculated from average figures for 
composition and digestibility of the feeding stuffs used. It is calculated 
that had the percentage of digestible fat in the concentrated food been 
0.38 per cent higher “it would have been sufficient to meet all the 
demands upon the animals for the fat i3rodiiced in the milk and the 
increase in live weight of the animals during the trial.’^ 

The results for 1893 of the test of breeds at the station are next cited. 
It is shown that 23 cows in their first period of lactation, 18 in their 
second, and 10 in their third consumed the following amounts of food 
nutrients and produced the following amounts of fat in milk: 

Food nutrients eaten and fat produced in milk. 


Num- 



Nutrients eaten. 

1 

Fat pro- 

of 

COW8. 

Period of lactation. 

Albumi* 

noida. 

Carboliy- 

drates. 

Crude fat. 

“ Pure ” 
fat. 

duced 
in milk. 

23 1 

First. 

Ponndi. 

22,911.20 

Pounds. 
113,388. 10 

Pounds. 

9,958.90 
6, 454. 70 

Pounds. 

8,226.10 

Pounds. 

6,810.20 

18: 

Second. 

14,063.10 

68, 023. 70 

5,331.60 

4,363.20 

10 

Third.. 

6,733. 60 

80, 964. 70 

3,166.50 

2,615.50 

2.272.00 


Total. 

43,707.90 

212, 556. 50 

19,580.10 

16,173.20 

13.445.40 


Ratio. 

3.25 

15. 81 

1.46 

1.20 

LOO 


^^There was during these three periods an average increase of 161 lbs., or a 
total of 3,134 lbs. in the live weight of the animals under experiment, and if we 
assume the estimate of 8.7 per cent as the amount of fat represented in this gain it 
will amount to 272.7 lbs., which, added to the fat of the milk, will give 13,718.1 lbs. 
as the fat produced by these animals. 

“If now we allow the crude fat of the food to contain 17.4 per cent of impurities, 
there would remain 82.6 per cent, or 16,173.2 lbs. of pure fat in the food eaten by 
these animals, or 18 per cent more fat than was produced by them in their milk or 
increase in weight. This will present a loss of 15.3 per cent of the pure fat through 
lack of digestibility, a loss greater than appears to exist in many exi)eriment8 
made. . . . « * 

“It would seem that until strong proof shall be submitted that the fat of milk is 
derived from other constituents of the food its source at present must be held as the 
fat present in the food of the animal. 

“It is prox>osed to make other experiments the coming season to clear up this 
point, if possible. 

Effect of fat on the utilization of the albuminoids of the food, B. 

Laas {Ztschr. physiol. Ghem,, 20j ISfo. pp. 233-2iS). — In 2 experiments 
dogs were fed on horse flesh freed from flit as far as possible, a quantity 
of fat being added to this in a second period. The results are believed 
to warrant the conclusion that the utilization of the albuminoids of the 
food is increased by the addition of fat— i. e., more nitrogen was stored 
in the body on a constant ration of nitrogen when fat was added. 
Accompjinying this no diminution in the decomposition process in the 
intestines could be detected, In this respect the action of fat is unlikd 
that of carbohydrates, which have been found to materially deoreaeo 
the splitting up of the albuminoids in the intestines. 
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On tibe question of the formation of fat from albuminoids in 
the body, M. Kumaoawa {Mitt. med. Fac, h. Jap. Umv.j 

jfbiya, S {1894), p. 1; abs. in Gliem. Ztg., 19 {1895), No. 16, Repert., 
p, 58). —^The author’s experiuients were on dogs. They indicated that 
the animal body is not capable under normal conditions of forming fat 
from albuminoids. When albuminoids are fed in such large quantity 
that they alone more than fulfill all the food requirements of the animal, 
the decomposition of the nitrogen-free materials of the food nearly 
ceases, and the fat and the carbohydrates of the food are alnrost com¬ 
pletely stored in the body as fat. 

Soiling crops, 1894, J. Wilson {Towa Sta. Bui. 27, pp. 85-104 ).— 
To test the value of a number of soiling crops, 6 cows, including 2 Hol- 
stcins, 2 Shorthorns, and 2 Eed Polls, were fed from June 28 to August 
28 a basal ration of 5 lbs. of hay and 9 lbs. of corn-and cob meal per 
head daily, to which the following green crops.were added in separate 
periods of 7 or 8 days: Peas and oats, red clover, fodder from sweet 
corn, soja bean, and cowpea. The supply of cowpea was so small that 
only 2 cows (Holsteins) could be fed upon it. The analyses are given 
of the soiling crops used, and tests of the composite samples of the 
milk. Data are also given for the yield of milk and butter, and the 
flavor, volatile fatty acids, and melting i>oint of the butter produced 
on each soiling crop. The results are vsummarized below: 


Average results with soiling crops. 







Qualities of butter. 

- Soiling crop. 

Yield of 
III ilk. 

Fat con¬ 
tent. 

Yield of 
fat. 

Yield of 
butter. 

Flavor 
on basis 
of 45. 

1 Volatile 
acids. 

Melting 

point. 


Poiin da. 

Per cent. 

Pounds. 

Pot nidi. 


Ce, 

Deg. 0. 

Pens and oats. 

160 

2.78; 

4.42 

5.10 

48 

29.95 

32.20 

Red clover. 

155 

2. 96 

4.59 

5.35 

43 

29.90 

32.60 

Corn fodder. 

134 

2.64 

3.52 

4.10 

45 


33.00 

Soja bean. 

1.30 

3.08 1 

3. 99 

4.65 

45 

28.95 

Cowpea (cows Nos. 115 and 

21U). 

Corn fodder (Nos. 115 and213). 

• 54 

5# 

8.10 

2.17 

1.69 

1.49 

1.97 
1.73 1 

48 

e 

28.70 

82.50 


As the cowx)ea was fed to only 2 cows, the data are given for these 
2 cows while receiving corn fodder, for comx)arison. 


The soja bean makes butter of a superior flavor j the creamery experts pronounced 
it equal to butter from corn. ... 

**Tbe cows did not [eat it rendily at first, but after getting it sprinkled with bran 
and salt for a few days they ate it readily. While getting accustomed to it the milk 
flow shrunk considerably, but at the end of the test period, August 19, they had 
reached a larger flow than at any time during the feeding of sweet corn, and, not¬ 
withstanding the shrinkage while getting used to it, the average daily yield of but¬ 
ter fat reached 3.97 lbs., and the last 4 days of the test wont over 4 lbs. This 
shows the value of plants riclier in protein than corn is.^’ 

The! investigation of the several breeds of dairy cattle with 
reference to their relative value in the production of milk, but¬ 
ter, cheese, P. Collier (N'ew YorJc State Sta. Ept. 1893, j)p. 10- 
15€. pU 4).—The record of this extended investigation is continued from 










i&m Annual Exports of th^ station for 1891 and 1892 (E. S. B., 4, p. 255; 
6, p. 68). The record includes 26 cows of the following breeds: Ayr¬ 
shire, Jersey, American Holderness, Guernsey, Devon, Holstein, and 
Shorthorn. It covers for some of the cows a part of the first period of 
lactation, for otliers parts of the second and third periods, and for 2 
cows parts of the third and fourth periods. The data given show for 
each cow the date of calving, and kinds and amounts of food eaten, the 
food ingredients eaten, the yield and composition of milk, yield of milk 
constituents, and general averages for each month of lactation; the 
relation of fat in the food to fat in the milk in each period of lactation, 
the cost of x)roduction of milk and fat, the percentage variation by 
months in food and milk constituents, comparisons of successive i)eriod8 
of lactation, and the relative size and number of globules in the milk of 
each breed in tlie different x)eriods of lactation x and analyses of mixed 
hay, corn silage, corn fodder, alfalfa fVxlder, sorghum fodder, rye fod¬ 
der, oat and x><?J^ fodder, beets, mixed grain, wheat brfin, and oats fed 
in the trial. 

Owing to the different x)eriods of lactation in which the co'ws were, 
it is imx)racticable to give any concise statement of the results for the 
period covered which would not be misleading. The only discussion 
of the results in the rex)ort is with reference to the source of the fat in 
milk (see p. 1011). 

Cotton-seed feed for dairy cows, IT, P. Aiimsuy and E. H. Hess 
[Fcmnsylvania Sta. JluL pp, 22 ),—‘‘(^uite recently there^hfis been 
brouglit before the hirmers of this State what is designated as ‘cotton¬ 
seed feed,’ which pnr])orts to be a mixture of 5 parts of the hulls witji 
1 of cotton seed meal by weight. The result is a very bulky feed, 
weighing about 13 lbs. i)er bushel, wliich is offered at the x>rice of 
$11.50 per ton in bulk in car lots at any x>oint in Pennsylvania.” 

Analyses of 4 samxdes of this material and the comxmted comxmsi- 
tion of a mixture of 1 x>art of cotton-seed meal to 5 x)arts of hulls are 
given, as follows: ^ • 

Composition of cottonseed feed. 


Constituents. 

Com¬ 

puted 

1 to 5. 

Sum pie 
Ko. 
14510. 

Samjde 
No. 1 
15966. 

Sample 
No. 1 
16034. 

Sample 

No. 

16562. 

Wat«r. 

Per cent. 
18.07 
8.28 

10. 05| 

30. 61 
38. 22 
3. 77 

Per cent. 
13. 07 
2.46 
6.92 
.88 
43.28 
80.67 
2.73 

Per cent. 
13.07 
3. 39 
9. 51 
.76 
33.12 
36.77 
3.39 

Per cent. 
13,07 
2.55 

7.21 

1.22 
32.54 
40.66 

2. 75 

Per cent. 
13.07 
2.92 
10.25 
.40 
84.31 
86.01 
3.04 

Ash.. . 

Albuminoids- 1 , 

Kon-albuminoids ^ ^ li . 

Crude liber. 

Kitrogeii'free extract. 

Pat.. 

Total. 

100.00 

100.00 

100.00 

100.00 

- fc. 

100.00 



The cost of a niixtuie of 1 part of cotton-seed meal to 5 parts of 
hulls is reckoned at f 10.42 per ton, plus tlie cost of mixing. 

The digestibility of cotton-seed feed was determined in an experi¬ 
ment with 3 steers. This material was fed alone from March 23 to 
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April 21, the excreta being analyzed during the last 7 days. The 
resolts, together with those obtained at the North Carolina Statioa 
with 2 mixtures of cotton seed meal and hulls, are given, as follows: 


Digeatihility of cottonseed feed. 


Constituents. 

Pennsylvania experiments. 

Nortli Carolina experiments. 

Steer 1. 

Skier 2. 

Steer 3. 

Average. 

1 of meal to 
6ot'liull8. 

1 of meal to 

4 of iiuils.^ 

Dry matter. 

Pur cent. 
42 
20 
3« 
2K 
53 
83 

Per cent. 
45 

Per cent. 
43 
24 
41 
32 
50 
84 

Per cent. 
43 
15 
36 
31 
54 
84 

Per cent. 

46 

25 

46 

40 

50 

82 

Per cent. 

54 

46 

54 

45 

58 

85 

. 

Protein. 

Crude fiber. .. 

Nitrogen-free extract. 

Fat. 

32 

33 
5ft 
86 


• Upon tlie basis of the aliove data the di^^estible food ingredients in 
100 lbs. of material, and tlie cost of tlie digestible materials (reduced to 
starch equivalent) in a number of common feeding stuff's, are computed. 

^^Both as regards bulk, cbcmical comjiositioii, and proportion of digestible matter 
tbe cotton-seed feed corresponds more nearly to a coarse fodder than to a grain feed. 
The results of our digestion experiments show it to contain rather less total digests 
hie matter than either clover or timothy hay and a little more than good corn fodder. 
It has, however, a somewhat larger proportion of protein than either corn fodder or 
timothy hay hut less than clover hay. In proportion to the amount of digestible 
matter which it contains it is a relatively expensive feed, costing more per pound of 
digestible matter than any of the feeds named in tli(‘ table with the exception of 
cotton-seed meal. The iudieatious of the digestion exporiimmts, therefore, are that 
the feed contains only a moderate amount of actual food and that it is too costly to 
compete with more familiar feeding stutfs.^^ 

Two feeding triiiLs W(ue made to test cotton-seed feed, each with 2 
lots of 3 cows each. In tlie tirst trial a ration of 8 lbs. of br an and cotton¬ 
seed feed ad libitum was compared with one of 7 lbs. of corn meal, and 
3 lbs. of cotton seed meal with corn fodder and clover bay ad libitum. 
These were fed in 2 alternating periods of 21 days. Tlie milk was 
weighed and composite saihples taken for testing. Some difficulty was 
experienced in inducing the cows to eat the cotton seed feed. 

The 2 rations contained jiraetically the same amonnt of dry mat¬ 
ter, but the cotton-seed feed I’ation (iontained considerably less digest¬ 
ible matter, owing to its low rate of digestibility. The average results 
of the trial are summarized in the following table: 


Average result* o/comparison of rations on milch cows. 


Kation. 

Average daily yield. 

Cost of food per pound 
of product. 

Not profit per 
bead daily. 

Milk. 

Milk 

solids. 

Butter 

fat. 

Milk. 

Butter 

fat. 

But¬ 
ter. 1 

Hay and com fodder ra¬ 
tion ... 

Pounds. 

16.94 

13.74 

Pounds. 

2.194 

1.828 

Pound. 

0.745 

.670 

Cent, j 

Cents. 

Cents. 

’ CenUn 

Percent, 

Cotton-seed fe^ ration... 

.89 

18.34 

15.59 

9.74 

I 79.24 


> AMoming 0.85 lb. of butter fbt to make 1 lb. of butter. 
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fThe cost aod profit are based on hay at $10, corn fodder $4, com 
meal $18, cotton-seed meal $26, bran $14, and cotton-seed feed $11.50 
per ton, batter at 25 cts. per ponnd, and skim milk at 20 cts. per 100 lbs. 

‘‘A ration of cotton-seed feed and bran produced 19 per cent less milk and 10 per 
cent less butter than one of corn fodder, mixed bay, com meal, and cotton-seed meal 
containing an equal amount of dry matter. 

*^The feed cost per pound of milk was 13 per cent lower and per ponnd of butter 
6 per cent lower on tlie hay and fodder ration than on the cotton-seed feed ration. 

• ‘^Tbe net profit per day and bead was 17 per cent less on the cotton-seed feed 
ration than on the baj^ and fodder ration.” 

The experiment was repeated, using a second lot of cotton seed feed. 
The general plan of the experiment was iiractieally the same as the 
first, the lots being reversed on the rations. Each lot received 2 lbs. of 
bran and 6 lbs. of Biiifalo gluten meal iier head daily, and one lot had 
clover hay, while the other had cotton-seed feed ad libitum as coarse 
fodder. Four xioiinds of corn meal was fed to offset the cotton seed 
meal iu the cotton seed feed, but this turned out to be too much, as 
the cows did not eat as much of the feed as was anticipated. From 
to 12J lbs. of the cotton seed feed was eaten daily, which would contain 
less than 2 lbs. of cotton seed meal. 

The average daily yield on the (cotton seed feed ration was 15.25 lbs. 
of milk and 0.763 lb. of butter fat, and on the clover hay ration 17.9 
lbs. of milk and 0.814 lb. of butter fat. 

in the former experiment, the cottou-seed feed ration produced less milk and 
butter than the ration with wliicli it was compared. . . . 

'^Tbe financial resHlts of this exjioriment are sliglitly in favor of the cotton-seed 
feed ration, and thus apparently contradict those of the jircvioiis trial. It is to be 
borne in mind, however, that iu this second trial the cotton-seed feed was comi)ared 
with a heavier ration. . . . 

Plainly, however, the first method of comparison is the one best adapted to give 
a fair idea of the value of the new feed, and lienee we shall give much more weight 
iu our conclusions to the results of the first experiment.” 

The authors^ conclusions are: 

(1) The results of these investigations indicate that cotton-seed feed is too expen¬ 
sive, in proportion to the amount of food which it contains, to successfully compete 
on equal terms with ordinary dairy foocls at average ])rice8. 

** (2) The results of these experiments show that under average market conditions 
a very considerable profit may he realized by the conversion of dairy foods into milk 
and butter. The net profit over the estimated cost of feed and care iu these experi¬ 
ments ranged from 77 to 95 per cent.” 

Pig feeding, different breeds, W. P. Wheeler {New York State 
Sta. Bp. 1893^ pp. 224-^234). 

Synopsis .—Two experiments in feeding young pigs of different breeds from birth until 
a little over 7 months old, in one case, and until 10 weeks old in the other. In 
the experiment for 7 months the average gain, cost of gain, and shrinkage in 
dressing were practically the same for all breeds. In the other experiment the 
Poland China and Berkshires made slightly the best gains, hut the Duroc and 
the Euroc-Poland China cross the most economical. 

The record is given for 8 Berkshires, 8 Poland Chinas, and 6 Poland 
Ohina-Duroc cross fed from birth until a little over 7 months old, and 
for 3 Berkshire-Cheshire cross until ^ months old. They were 
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with the sows until they had lekrned to eat readily from the trough. 
.They were fed skim milk, to which wheat bran was added during the 
first 4 weeks, a mixture of equal parts of bran and middlings during 
the next 5 or 6 weeks, and the same with increasing amounts of com 
meal during the remainder of the trial. The nutritive ratio increased 
from about 1:2.5 at the beginning to about 1 ;5.8 at tlie close. 

In calculating the cost of food bran is rated at $18, middlings at 
$20, and corn meal at $22 per ton, and skim milk at 25 cts. per 100 lbs. 


<‘Thc average weight of the Berkshire pigs at beginning was 3.7 lbs., of the 
Pohiiid China 2.9 lbs., and of the Poland China-Duroc cross 3.7 Ihs. Tlie average 
weight of the Ih rkshire-Cbeshire cross was 2.1 lbs. At the close of the feeding trial, 
whicli lasted a little less than 7 inontlis, the Herkshires averaged 198.8 lbs. in weight, 
the Poland Chinas 196.5 lbs., and the Poland Cliina-Dnroc cross 197.8 lbs. All the 
pigs wens entirely healthy throngliout the trial. The cost of all gain made for the 
whole trial, was for the Berkshircs 3.82 cts. i)er pound, for the Poland Chinas 3.76 
cts., for the Poland Chiua-Diiroc cross 3.80 cts.—practically the same for all. The 
Poland China x>igs were ready to leave the sow about a week younger than the others. 
The Berkshire sow lost most in weight while suckling the jiigs and the Poland China 
the least. The cost of food to restore the weight lost was for the Poland China sow 
12.41 cts, per pound, for the Berkshire 5.88, and for the Duroc 4.96 cts. per pound. 
Six pigs from each lot were killed and dressed at the end of the trial and the aver¬ 
age loss in weight by dressing was for the Berkshire 22.9 per cent, for the Poland 
China 21.8 per cent, and for the Poland China-Duroc cross 22.3 per cent. In the 
feeding experiment made the year before with Poland China, Duroc, and Berkshire 
pigs at a time when little skim milk was available and only grain was fed, the 
Poland China made a much more profitable growth than the others.”^ 


The record is also given for a number of Poland Chinas, Berkshires, 
Burocs, and Poland China-Buroc cross led for 10 weeks, being kept 
with the sows during the whole trial. 

^'For the first 5 weeks the food was skim milk and wheat bran, and for the next 
6 weeks skim milk and mixed grain, consisting of equal parts of wheat bran and 
ground oats. . • . 

^^At the end of 10 weeks the average weights were 37 Ihs. for the Poland China, 
"38.8 lbs. for the Berkshire, 31.1 lbs. for the Duroc, 33.6 lbs. for the Poland China- 
Duroc cross. . . . 

For the first period the gross cost of the gain made was least for the Poland 
China-Duroo cross, but considering the value of weight lost by the sow at the cost 
of afterwards restoring it, the Berkshire pigs made the most profitable gain. For 
the second i)©riod the gross cost of increase of weight was least for the Poland 
China-Duroo cross, and considering the cost of weight lost by the sow, the cost of 
the weight gained was least for the Durocs.” 

Pig feeding, wet and dry feed, W. P. Wheeleb (New York State 
Sta. Bpt. 1893, pp. 219-223). 

Synopsis ,—Two trials to compare the same grain food when fed dry and when 
soaked. In the first trial both lots of pigs had the same quantity of food, but 
in the second it was given ad Uhiiuvi. In the first trial the gains were the same 
on wet and dry feed, but in the second the lot on soaked grain ate a little more 
aud made a slightly greater and more economical gain. 

Mrst 219-221).—Fourteen pigs, Poland Chinas, Berkshires, 

and Burocs, averaging 138 lbs. each, were divided into 2 lots and fed 


E. S. R., 6, p. 70. 



like amounts of food from June 8 to September 4. The food for lot A 
was mixed witli 2 or 3 times it weight of water and allowed to stand 
24 hours before feeding, while that for lot B was fed dry. It oonsisted 
of com meal and a mixed grain, which was varied as the feeding 
advanced. Water was kept before both lots. The results for each lot 
are tabulated, based on the average per day per 100 lbs. live weight, 

^^The total gains made by each lot for the whole trial were almost exactly the 
same—549 lbs. for lot A and 548 lbs. for lot B. The total food conBume^ was the 
same for each lot. Considerable more water was taken by the lot having the wet, 
food. ... 

‘^Tbe wet food for lot A was always eaten very much faster. ... 

^^The average loss in dressing for market was 22.8 per cent for lot A and 22.2 per 
cent for lot B—practically no differonce.^^ 

The lot on dry ibocl made the steadier gain. 

Second trial (pp. 222, 223).—In this 2 lots of 8 pigs each were used^ 
averaging 133 lbs. in weight, and including Poland Chinas, Berkshires, 
Durocs, Chester Whites, and a Berkshire-Cheshire cross. The food 
consisted of corn and a mixture of wheat bran, cotton seed meal, lin¬ 
seed meal, and middlings, and was fed ad libitnm. The trial lasted from 
February 9 to April 13. The results are tabulated as for the first trial. 

The bogs in lot D having the food which was mixed with water and soaked about 
24 hours ate a little more than those in lot C having dry 4bod, and made a slightly 
more economical gain, the cost of the gain in weight being 4.7 jier cent loss than for 
tbo lot having dry food. Lot 1) took a very little more corn meal in proportion to 
the mixed grain than did lot C, and the nutritive ratio of their ration was very 
slightly broader in consequence. 

There was an excessive (juantity of food taken by the hogs in both lots, and 2 
bogs in lot D suffered from indigestion, etc., after the close of the trial, and 1 (Duroc) 
died from congestion of liver following indigestion. The increase in weight, as in 
the first feeding experiment, was less regular wiih the lot having wet food. . . . 

^^After the close of the feeding trial the average loss in dressing 5 hogs from lot 
B was 24.2 per cent, and the average loss in dressing the 8 hogs in lot C was 22.9 
per ceiit.^^ 

Horse feeding, 11. Wauington {Jour. Bath and West of Eng. Soc.^ 
ser. 4^ 4 (1893-94), pp. 188-196). — Iiitliis article the author gives a con¬ 
cise review of the experiiuents by A. Miliitz on the horses of a tramway 
company in I'aris, those by Grandeau and Leclerc (still in progress) on 
the horses of a cab company, and those of Wolff at Ilohenheira, upon 
which nearly the whole of our exact knowledge of horse feeding 
depends.’’ 

Some of the difficulties in the way of arriving at certain fixed data 
to guide in horse feeding are enumerated. 

Horses are not so generally alike in their powers of digestion, nor in the use they 
make of food, as a flock of sheep or a herd of cattle. This is, perhaps, partly because 
the sheep and cattle are always in repose, while the horse being worked to the full 
extent of his powers any individual weakness becomes apparent. The horse, too, is 
kept |n work till old age, and we consequently have to deal with him both in strength 
and feebleness. Bandement placed 168 of the French cavalry hoifis on the same 
rations and studied the alterations in weight of each horse; he found that hmrses 
which were above the mean height, above the mean weight, and below 
age gave thd best return for the food cuusumed.’^ 
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to the qse of coarse fodders the author says: 

“JUHioagli bulky foods, suck as bay or straw chaff, are necessary ingredieuls of 
lioilMS rations, a horse is by no means so capable of digesting vegetable fiber as an ox 
or sheep; the horse, in fact, is not provided with the digestive apparatus belonging 
to ruminant animals. In Wolff’s experiments atHohenheim,in which the same diet 
was supplied both to a horse and sheep, the horse succeeded Worst in his digestion of 
the fiber of straw chaff, of grass, and of meadow hay, while in the case of clover 
and lucem hay he nearly equaled the sheep in digestive power. Wolff lu his last 
report comes to the remarkable conclusion that the fiber digested by a horse is of no 
value, either as a means of susteuauceVliile at rest or for the i)roduction of work. 
Ko direct proof of this is furnished; the conclusion is drawn from the lower nutritive 
and force-producing value of the digested matter of diets including hay. The con¬ 
clusion has not been generally accepted, and the facts will, perhaps, bear another 
interpretation.” 

Experiments on the amoupts of food reqaired by ahorse atrest^ with 
only sufficient exercise to preserve health, are summarized. 

In Grandean’s experiments with meadow hay alone as the diet 3 horses were 
kept at rest for various times, amounting in all to 4 or 5 months each, half an hour’s 
walking exercise being allowed per day. Each horse iec ei\ed IT.fi lbs. of hay per 
day, and this jiroved exactly sufficient to maintain their height unaltered. The 
amount digested by each horse w'as determined through the whole peiiod by analy¬ 
sis of the solid excrements. The 3 horses did not dig(‘st the hay equally well, and 
thus each horse was reall^^ nourished audits weight maintained by somewhat differ¬ 
ent amounts of food. The average result of 3 months’ feeding for each horse was as 
follows: 

DigeslibJe matter required per dag for maintenance oj horses at rest. 


1 

Li\ 0 

Dry organic matter 
(lig(‘ste(l per day. 


\v« ijtht of 
lioiso. 

Actual, j 

Per 1,000 
lbs. hve 
w eight. 

No. 8 . 

No. 1. 

Pounds. 

8'>7 

8 >3 
HOG 

Pounds. 

5 90 

5. 98 
6.31 ' 

Pounds. 
6.57 
7.00* 
7.82 

of 8 horwow for 1 4 Iih.. .. ___... ...... 

iTTT 


7.02 

t 

1 

! . ' 

** Grandeau and Leolerc experimented with many other dit ts, hut in only a few cases 


did their maintenance dhds exactly meet- the wants of the hoise. The results iu 
these cases are given in the next table, but the results with other diets are of far less 
authority than those obtained in the more extended exxieriments with meadow hay. 


Dry matter in mainienanee rations for horses. 


* Diet. 

0. 

Weight of 
horse. 

Dry organu matter per dav. 

In ration. 

Digested. 

Digested 
per 1,000 
lbs. li\e 

VI eigM. 

Hay alone (tn^n)..-. 

Pounds. 

868 

• 1.013 

972 

0i-6 

9U 

Pounds. 
14. <8 
n.57 

9 48 
9.49 
' 8.5J 

Pounds. 

6 09 
8. 3.1 
7. ‘0 

6 74 
C.41 

Pounds, 
7.01 
8,22 
7 50 

7.45 

7.02 

'--IT 

Ifaiaeand oat eirm.. 

Matte* eats, bay, ala straw. 

Die.......... 

fdene (crashed). 

. ...... ...—--- 
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The minimum (jaautiity of albumiumds required to replace 4;he daily 
waete of tjre body, judging from the French experiments, must be 
extremely snuill. The 3 horses observed by Graudeau received, on m 
average, 0.538 lb. of digestible albuminoids per 1,000 lbs. live weight 
daily. But there is evidence that this is not the minimum amount, lor 
one horse averaged only 0.447 lb. of digestible albuminoids per 1,000 
lbs. live Aveiglit during 2 months, and gained 5 lbs. in weightj and 
in anotlier case the same horse gained somewhat on a ration of 0*37 lb. 
of digestible albuminoids. In view Of the data at hand, the author is 
inclined to regard about 0.45 lb. of digestible albuminoids per 1,000 lbs. 
live weight as the minimum quantity i)er diem for tlie maintenance 
' ration of a horse. This makes the nutritive ratio very wide; in the 
case of the horse cited above it was only 1:12.8. 

Muntz studied the digestive fniietioii^)! the horse by killing 2 of little value a 
few hours after they had been fed, and analyzing the contents’of the stomach and of 
successive i>ortions of the intestines separately. One horse had been fed on hay 
and one on wJieat hran. It ai>peared that all ready-formed sugar was absorbed in the 
stomach. Starch did jiot disappear in the stomach; it is digested subsequently by 
the pancreatic Juice. When the food consisted wholly of bran, more than half of 
the albuminoids and a considerable proportion of the cellulose disappeared in the 
atomach; hut when the food consisted of hay, no assimilation of albuminoids, and 
scarcely any of cellular matter, took place in the stomach. It is difficult to tell 
what occurs shortly after leaving the stomach, owing to the large quantity of digest¬ 
ive fluids (bile and pancreatic juice) which are poured into the canal. The largest 
amount of absorption apparently occurs in tlie large intestines and colon, and it is 
here that the, most striking diminution takes place in the various cellulose constit- 
uents.’^ 

In this eoTinection the effect of labor on digestion, as shown by Gran- 
deau and Leclerc’s exiieriments, is interesting. 

^‘Taking the mean of a very large number of experiments with different diets, and 
taking the iiroportiou of organic matter digested while at rest as 1,000, we have the 
following series of flgures us representing the proi)ortion digested during different 
degrees of labor: 

Belative proporlim of food dUjestcih 


Attest..1,000 

Walking exere/ise....1,032 

At work walking.. 1,007 

Trotting. 976 

At work trotting. 978 

At work in cab. 959 


We see here that the moderate exercise is accompanied by a small but distincti 
improvement in the digestive functions, but that as soon as trotting commences 
digestion becomes less efficient than when at rest, while hard work while trotting 
still further diminishes the proportion of food digested. When we look infip the 
details we find that the starch and sugar in the food are perfectly digested under all 
conditions of labor. The digesjibility of the fat increases with exercise and does 
not diminish by labor below the point reached in repose. The digestibility of the 
albuminoids increases rather considerably with exercise and diniini|be8 sharply when 
trotting commences. The princii>al matters usually grouped as Soluble carboky* 
drates,^ but wbich in this* case are merely the more digestible constituents of tko 
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l^reatofit aixiounl: of yadatioxi, ihair dige&tibility nalng oo^ider- , 
abl^ with exercise and falling still more considerably with bard labor. In the ease 
of the moipe insoluble portion of the fiber there ie no rise in digeatibillty by exercise; 
the maximum rate of digestion is here obtained in repose, and diminishes consider*^ 
ably with increased bodily exertion. On the whole it appears that the constituents 
of the food which are most affected by rapid exertion are those whose digestion takes 
place fb a large extent in the lower part of the intestines; the motion of the horse 
probaldy deterinines their more rapid passage through the system.'^ 

Grandeau^s experiments have brought out the marked influence of 
pace on the amount of labor performed and the food required. 


^^Thus a horse walking 12^ miles per day was kept in condition with a daily 
ration of 19.4 lbs. of hay, while a ration of 24 lbs. of hay was insufficient when the 
eame distance was done trotting. Again, a horse walking the above distance and 
dragging a loa^, the additional work being equivalent to 1,943 foot-tons, was suffi¬ 
ciently nourished by a ration of 26.4 lbs. of hay; but a daily ration of 82.6 lbs. (all 
that the horse would eat) was not enough to maintain the horse's weight when the 
same work was done trotting.” 


Some of the reasons mentioned why rapid work is less economical 
than slow work are the increased work of the heart when the horse is 
trotting or galloping; the lifting of his own weight at each step, only 
to allow it to fall again, developing heat; the increase of temperature 
with exertion, and the loss of heat by evaporation of water through 
the skin and lungs. 


‘^The mean quantity of water evaporated daily, under different conditions df exor¬ 
cise, as determined in experiments with 4 different diets, was as follows: 


Water evaporated per day. 


Pounds. 


At rest.-. 6.4 

Walking exercise. 8.6 

At work walking.-. 12.7 

Trotting. 13.4 

At wovA trotting.... 20.6 


already explained, the distance trotted was the same as the distance walked, 
and the load drawn when trotting the same as when walking. The heat oonsumed 
in the evaporation of water is very considerable; the loss of water in the breath and 
pwapiration thus necessitates a consumption of food to x>roduce this heat, and 
diminishes considerably the quantity of food available for the production of work,” 


As to whether a nitrogenous ration is or is not essential for horses at 
hard work, it is said that Grandeau^s researches do not furnish any 
information, but that we have to reJy chiefly on the investigations 0 
Wolff and of Miintz. 

The doctrine laid down by Wolff and his fellow-workers at Hohmihmm is a very 
simple one. He distinguishes between the food necessary to maintain the horse at 
recf% without loss of weight and the extra food which must be given when work is 
performed, if the horse is again to be maintained without its weight suffering loss. 
Between the weight of digestible matter in this extra food and the quantity of work 
accomplished there is a tolerably unitem relation. Wolff reckons that digfested nutri¬ 
tive matter equivalent to 100 gm. of starch is capable of producing 85,400 kilogram- 
of work, or, expressed in English terms, 1 lb. of starch digested by a horse 
Will accomplish 1,232 foot-tons of work. This is 48 per cent of the full work whioli 














the starch could accomplish if burned outside the body« This result is the aTSsrage 
of many experiments with different diets. 

<‘The horse requires for his maintenance in weight while at rest a certain daily 
supply of albuminoid substance, which must never fall below a certain quantitj'j 
but the extra food given when work is to be performed may consist indifferently of 
any digestible combustible substance, whether albuminoids or not. The horse 
keeper is thus at liberty to select from a wide range of foods, and is not obliged to 
give a preference to those which are specially nitrogenous. It should, however, be 
borne in miifd that what has just been said applies strictly only to horses which are 
already in good working condition. Horses which are low in condition, and must 
i gain in weight of muscle before they are fit for hard work, must, of course, receive 
a more nitrogenous diet.*' 


The author finds it impossible to state exactly the nutritive ratio of 
the rations fed by street railway companies in England, as the compo-' 
sition of the foods fed is not known definitely; but from the rations 
published he fixes the ratio at from 1:7 to 1:8. 

Poultry, W. P. Wheeler {New Yoric State Sta, Rpt, lS93jpp, 214- 
219 ).—The plan is given of a breeding experiment whicli has now been 
in progress for 2 years at the station, and a detailed statement of 
the cost of raising young fowls. About 130 Cochin and Leghorn 
chickens were hatched by the natural metliod, for the si^ecial purpose 
of obtaining pullets for use in a feeding experiment. Of the Cochin 
eggs set 46.1 per cent produced healthy chicks, and of tlie Leghorn 
eggs 15.2 per cent. Counting eggs at 24 cts. i>er dozen, and the food 
eaten hy the sitting hens at local prices, the cost of each chick when 
hatched was 4,65 cts. for the Coejuns and 2.82 cts. for the Leghorns. 
The hens were kept with the chickens from 5 to 6 weeks. Thefood of the 
growing chickens was cracked wheat, skim milk, desiccated beef, finely 
cut fresh bone, and mixed grain, wliicli was varied from time to time. 
The chickens remained entirely healthy, and only a few were lost from 
accidents. The sexes were separated when the Cochins averaged 109 
days old and the Leghorns 84 days. At that tiniethe Cocdiins averaged 
4.05 lbs. and the Leghorns 1.83 lbs. The average total cost per chick 
(including hatching) amounted to 24.36 cts., or 6.01 cts. per pound, for 
the Cochins, and 12.59 cts., or 6.88 cts. i)er pound, for the Leghorns. 

The pullets of both breeds were fed 11 weeks longer, at an average 
cost per fowl of 20.07 cts, for the Cochins and 13.09 cts. for the Leg¬ 
horns, at which time the Cochin pullets averaged 5.53 lbs. and the 
Leghorns 2.81 lbs. Deducting from the total cost to date the local 
market value of the cockerels at the time the chickens were separated 
gives the net cost of the Cochins at 13.24 cts. each and of the Leg¬ 
horns 16.78 cts. 

^'The sexes were about equal with the Cochins, hut there wa-s an unusual excess 
m the number of pullets among the Leghorns hatched (37 per cent more pullets than 
cockerels), so that the poultry value of the cockerels represented a lesser proportion 
of the value of food consumed. Had the sexes been equal, at the same propor¬ 
tionate cost for growing, and considering the poultry value of the cockerels, the net 
cost o| Leghorn pullets would have been 13.55 cts. apiece, nearly the same as that 
of the^qi^ius."' 
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fiCumaa Ibod attioleB (Ma»9acihuBeU8 State Sia, JBuL 57, p. S ).—Analyses with ref¬ 
erence to food ingredients of roasted oats, Hecker^s oatmeal, rolled a vena, and rolled 


oats. 

Analyses of fodder articles (Massachusetts State Sta. Bui. 57, pp. $-^).—^Analyseis 
of Canada hay, linseed meal, Chicago maize feed, wheat bran, corn products, oat 
feed, Atlas meal (dry distillery feed), and water grass (sedge), the last two with refer¬ 
ence to fertilizing ingredients. ^ 

Does the palm-nut meal obtained in the extraction process contain carbon 
bisulphid or other objectionable substance ? W. Sonne and A. SchjSidt (Ztschr. 
landtv. Ver. Hessen, 1895, JVo. 10, pp. 73, 74). —After des'cribing the method by which 
the meal is obtained in the extraction of oil from palm nuts by carbon bisulphid, 
the authors mention 2 experiments with meal from a factory in Darmstadt. This 
meal was found to be entirely free from bisulphid or other similar substance of 
objectionable smell or taste. 

Oleomargaiin, a hygienic study, A. Jolles (Ahs. in. Chem. Ztg., 19 (1895), No. 10^ 
Bepert., p. SB). 

Feeding stuff from peat g^nd molasses, A. Wagner (Germanpatent; Chem. Ztg., 
■19 (1895), No. 31, p. 713). 

Detection of adulterants in olive oil, A. MOntz (Bui. Min. Agr. France, 14 
(1895), No. 1, pp. 89-m, fig. 2). 

Digestion of fat in the stomach, C. Contejean (Arch, de Physiol. [5], 6,1,p> 
125; ahs. in Cenihl. Physiol., 8, p. 581, and in Chem. Centhl., 1895, I, No. 3, p. 164). 

Digestion products of casein and their phosphorus content, W. von Morao 
ZEWSKi (Ztschr. physiol. Chem., 20, No. 1 and 2, pp. 28-51; ahs. in Chem. Centbl.. 1894, 
n. No. 23, p. 919). 

The nuclein resulting in the pepsin digestion of casein, J. Sebruen (Chem, 
Ztg., 18 (1894), Fo. 102, p. 2018). —A preliminary note. 

How to make the most of the cow in winter, A. Potoe (Jour. Bath and West 
of Eng. Soc., ser. 4, 4 (1893-94), pp. 208-212),,--'^^^ author argues for warmer stables 
in winter, and gives the results of his experience and observation with thermome¬ 
ters. He recommends 63^ F. as the proper temperature for a cow stable in winter. 
The cows not only give more milk, in his experience, but are kept in better con¬ 
dition than when the temperature is colder or much warmer. He cites two striking 
instances in which the milk yield of herds was materially increased and their condi¬ 
tion improved by raising the temperature of the cold stables to about 63^^. 

Cattle feeding, W. P. Wheeler (New York State Sta. Jipt. 1893, pp. 212-214 ).— 
Pemarks on the kinds of food fed in diderent parts of the year in the test of breeds 
of dairy cows. 

Organized cottage poultry keeping, G. F. C. Pyper (Jour. Bath and West of Eng, 
Sbo,, »ei-. 4, 4 (1893-^94), pp. 71-82). 


tETERINARY SCIENCE AND PRACTICE. 


Experiments with tuberculin on non-tuberculous cows, J. Law 

{Nlw York Cornell Sta, Bui. pp. 659-670 ).—Five healthy cows, 3 of 
which were giving milk, received weekly full doses of tuberculin,,and 
their temperature was taken every 2 hours, from 9 to 20 hours after 
injdctlon^ and copipared with their normal temxierature. These injec¬ 
tions exercised ho noticeable induence on the temperature of the ani¬ 
mals, yield of milk, or on the percentage of fat in the milk. There is 
nothing in the record of temperatures that would indicate, either at the 
time of the injection or later, that the tuberculin would prove inimical 
in any way. So far as there is evidence before us, everything points to 
barmlessness of a single test dose on a sound system.” 


■IfM".'/ 'riitwirasstT' 

The temperature, yield of milk, and percentage of fa* in the milteaare 
tabulated for etach animal used in the experiment. 

TazialHlity of Baoillaa antHraac, A. Chauvkau and C. Phisalix (Compi, Mmd,, 
1^0 {1896\ No* 16j pp. 801-807, fig* 1)* —^A new variety is described B* anthracis clavi- 
fornUs* 

Reports of the veterinary collies of Alfort, Lyons, and Toulouse (Frauds), 

Trasbo'i?, Arloing, and Laulanie (Bui* Min. Agr. France, U {1895), No* 1, pp* 
69-89). * 

Report of the Royal Commission on tuberculosis {Nature, 52 {1895), Mag 2, 
pp* 19, 20 ).—A summary. 


DAIRYING. 

The treatment of milk in the stable {Landtv* Woehenhl. Schles. 
Holst*, 45 {1895), No. 11, pp* 1B9,170)* —Extracts from a talk by Prof. 
Fleisclimaini before a convention of cooperative creamery delegates. 
The lack of cleanliness in milking is emphasized as a most important 
cause of inferior dairy products. In Bavarian Algau the ereameries 
forbid straining tlie milk and require that it be delivered just as milked, 
in order that they may judge of the cleanliness exercised in the stable 
by each patron. Their unstrained milk is without doubt cleaner and 
keeps better than the ordinary carefully strained milk of Schleswig- 
Holstein. It is stated that in Switzerland the milking is done with the 
bent thumb and first two fingers, so that the milk can not come in con¬ 
tact with the hand. 

Another serious error mentioned is allowing the milk to stand in the 
, stable after milking, and this is far greater where the milk is cooled 
there with a milk cooler, as is often done. The utmost cleanliness in 
the care of the cows and in milking is insisted upon as requisite to the 
finest quality of dairy products, and the further this is departed from 
the greater the difficulty in making good products. ‘-All the results of 
scientific investigation which have found such great practical applica¬ 
tion in the treatment of diseased wounds, in disinfection, and in pre¬ 
serving various products are almost entirely ignored in milking.’^ 

Trials of cream-raising systems {Jour. Bath and West of Eng. 
JSoc*, ser* 4, 4 {1893-^94), pp* 200-207)* —Two series of trials were made 
under very unfavorable conditions^’ to compare the separator (Alpha 
Baby, hand power), Jersey creamer, shallow pan, and scald cream 
method. In the latter the milk after being set was scalded on one of 
the milk scalders commonly used in Devonshire. 

*^[The Jersey creamer] consists of a series of metal vessels in which the milk is 
set at a high temperature. These vessels are jacketed; that is, they have an outer 
coat which can he iillod with water and through which a stream of C[pld water 
can flow. The vessels are provided with covers to keep dust from settling upon 
the cream, hut so constructed as to permit of a free circulation of air above 4he 
cream. The skim milk is drawn off through a very fine metal sieve, which does not 
permit the cream to pass through it. When all the skim milk has been removed 
this sieve can be withdrawn and the cream collected in a separate vessel.*' 


I 
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Itii tfrial butfcet was iSciade froai the cream, and analyses of tbe 
butfet ate given. The proportion of the total fat in the milk which 
was recorded in the butter in the 2 trials was as follows: Separator, 
88 attd 87.5 per cent^ Jersey creamer, 77.5 and 69 per cent; shallow 
pans, 81 and 78.5 per cent; scald cream, 76.5 and 65.6 per cent. 

A fungus on butter, E. J. McWeeney (Jow\ Roy, Agh Soc. Ung- 
land^ mr. <?, 5 (i^94)^ 19^ pp, 567-569^ )tgs. 5 ), —The fiuthor describes 

and figures a fungus causing dark brown spots on butter.* It corre¬ 
sponds to a fungus said to infest the wood used for making butter 
bo^^es. It is not mentioned as troublesome as yet. 

Observations on Cheddar cheese-making, F. J. Lloyd {Jour. 
Bath and West of Eng, 8oe,^ ser, 4, 4 {1893-^94)^ pp, 431-476). —A large 
amount of tabulated data obtained principally in connection with the 
Bath and West of England Society’s cheese school, including the 
analyses of the milk, whey, curd, and cheese, together with some bac¬ 
teriological observations previously referred to (E. S. E., 6, p. 481). 

*<The results of this year’s work confirm in every particular the conclusions which 
have been come to in i)re\ ious reports. It is scarcely necessary to reiterate the con¬ 
clusions come to in this report. 

The work pf three years may bo summarized as follows: 

*^To make Cheddar cheese of excellent quality. one, and one single organism only, 
is necessary in the milk, that is the UactUus aculi laciict; e^ery other oiganjsin pres¬ 
ent will tend to make the work more difficult. Ihuice it is imperative that sernpu- 
loub cleanliness be the primary consideration of the farmer and of the cheese-maker, 
as of all those who have in the least possible respect to deal with the cows, the 
milk, or the apparatus employed. 

Secondly. No matter what system of manufacture he adopted, two things are 
necessary—two results must he obtained. The one is that the ^^hey lie separated 
from the curd, so that when the curd is ground it shall contain not l(‘8s tlian 40 per 
cent of water, nor more than 43 per cent; and the other is that the whey left in the 
curd shall contain dc\ eloped in it before the curd is put in the press at least 1 per 
cent of lactic acid if the cheese is required for sale wdthin 4 months, and not less 
than 0.8 per cent of lactic acid if the cheese is to be kept rijiening for a longer 
period. 

Lastly. The quality of the cheeses which comply with the foregoiugstandard will 
vary according to the quality of the milk from which they have been made, and, 
proportionately, to tbe amount of fat jiresent in that milk. The fat is the eonstitu- 
ent which most affects the quality of the cheeses; heiicc it is not possililc to expect 
the same quality of cheese to bo made from land which yields large (piantities of 
poor milk as from land which yields small quantities of rith milk. But, with due 
care, the larger yield of cheese which can he obtained from the poorer milk should 
balance in value that of the higher quality which can he made from the richer milk- 
yielding pastures.” 

The jjterilization of milk, A. Rodet (Kev, 1894, No. It, p. 1025; ahs. ta 

Cmthf. Bukt, und Par. Med., 17 (1895), No. 13-14, pp. 50t, 502). 

Concerning butyric acid fermentation, E. Baiek (Penibl. Bnkt. mid Par. Ally., 
I (1895), pp, 17,84, 118), 

The business side of the Babcock test, W. H. Jokdan (Rpt. Maine Bd, Ayr. 
1893-^94,pp, 109-117). —A* paper on the advantage of scientific methods in dairying 
ahd describing experiments at the Maine Station to investigate the value of theBab- 
eeck test to practical dairymen. 



The manufacture of Cheddar oheeae, T. C. OakdV Bath ami Wmtafl^^, 
8ao,, eer, 4, 4 {189S-*9i), ---Detailed popular description of the author’s 

method. 

Bs^erimente relating to the manufacture of Edam cheese, L. L. Tak Slyke 
{Nm York State Sta. lipt. 189$, pp, $44-26$, figs. 5), —A reprint from Bulletin No. 56 
of the station (E. S. R., 5, p. 211), with the addition of 4 figures showing press and 
salting molds. 

Experiments relating to the manufacture of Qouda cheese, L. L.Vak SlykJ: 
{New York State Sta. JRpt. 1898, pp. $64-275, figs. 4). —A reprint from Bulletin No. 56 of 
the station (E. S. R., 5, x>* 211). 

Study of the cheese-ripening process, L. L. Van Slykk {New Ym'k State Sta. Bpt. 
1893, pp. $76-$85). —A reprint from Bulletin No. 54 of the station (E. 8. R., 6, p. 85). 

Experiments relating to the manufacture of cheese from normal milk rich in 
fat, L. L. Van Slyke {New York State Sta. lipt. 1893, pp. $85-319). —A rejjrint from 
Bulletin No. 54 of the station (E. S. R., 5, p. 85). 

Character and extent of investigation made in relation to the manufacture of 
cheese in cheese factories during the season of 1893, L. L. Van Slyke {Nm 
York State Sta. Mpt. 1893, pp. S19-4S6). —A reprint of Bulletin No. 65 of the station 
(E.S.R., 5,p.892). 

Dairying from a business standpoint, G. A. Bowen {Ept. Maine Bd. Jgr. 
1893-94, pp. 95-105). —A general paper recommending accurate and modern scien¬ 
tific methods. 

•Dairying at the World’s Fair, J. Gould {Bpt. Maine Bd. Agr. 189S-*94, pp. 
133-144 ).—A paper briefly discussing the dairy exhibitions at the World’s Fair and 
speaking of their value as public instructors. 

General dairy practice, W. D. Hoaed {Bpt. Maine Bd. Agr. 1893-94, pp. 118-128). 

The progress and conclusions of modern science as applied to practical 
dmrying, W. D. Hoard {Upt. Maine Bd. Agr. 1803-94, pp. 83-90). —A popular paper 
on the subject urging the more extensive application among farmers of scientific 
methods in dairying, the testing of milk, careful feeding, and a systematic study of 
the herds. 

Matzoon, H. J. Patterson {Agl. Sci., 8 {1894), No. 10-11, pp. 447, 448).—The 
analysis of this drink made from milk is given. 


TECHNOLOGY. 

Experiments with corn for brewing, 0 . Schubert {Allg. Zischr. 

Bierbr, mid Alalz/ahr.j p. 8S8; abs. in Vierteljahr. Chem. Nahr. und 
Gemissmtl., 9^ p. 406, and in Chem. Centbl., 1895^ J, iVo. 7, p. 401 ).— 
Experiments in tlie use of maize for brewing showed that the process 
was normal and a beer iiroduced wliich could not be distinguished 
from uoi^iual lager beer by analysis, but had a peculiar taste. The 
latter is considered disadvantageous to the use of corn for brewing. 

The Bilk industry in France, N. Eondot {VIndustrie de la 8oie 
en France. Lyons: 1894, pp. 150 ).—This is a coinpreliensive popular 
work, largely historical in character, tracing the development of the 
silk industry in France from the earliest times, and also treating briefly 
the different processes in the manufacture of silk goods of all sorts, 
including ribbons, tulles, etc., as well as dress goods. The author 
states that silk came to us from the Orient, and that Asiatic silk waB 
woven in Europe long before the silkworm itself or the art of draw¬ 
ing threads from its cocoons was known to western peoples. About 
the niiddle of the 15th century the true history of silk making in 


Frasit^ begins, the art being in the beginhing not so mttch a trade as 
a dbmestic art, mainly practiced by women. In three centuries this 
paltry industry has become not only one of the first in France but one 
of the first in the world. 

The silk industry has two distinct branches, the first having for its 
object the production, the second the weaving, of silken threads. The 
first of these branches is conducted in 24 departments of France, nearly 
all in the southeastern part of the country, while the manufacture of 
various silk fabrics is conducted in several large eities, the most imi>or- 
tant being Lyons. The industry is much subdivided, and it is difficult 
to make any exact estimate of its proportions, but it is stated that 
probably 520,000 persons are engaged in it in some way, and that they 
divide annually 350,000,000 francs in wages and jirofits. France con¬ 
sumes three tenths of all the silk offered for sale in the world. 

The history of silk weaving at Lyons, the most important center 
of the industry, is treated in chapter X. It started from very small 
beginnings, being here, as elsewhere, mainly practiced by women, who 
manufactuied narrow strii)s of silk called tissu or tixu. The industry 
grew «lowly in competition with Italian fabrics, but toward the end of 
the 18th century was fully established, and after being almost ruined 
by the French Revolution, revived again in greater vigor than before. 
A notable tendency of modern silk manufacture has been in the direc¬ 
tion of making fabrics only partly of silk, instead of the pure-silk goods 
once almost exclusively made, the production of such mixed goods 
having risen from 23,000,000 francs in 1840 to 151,000,000 francs in 1893* 

At present the outlook for the silk industry in France is uncertain. 
The disturbed state of business in general has liad its effect here as 
elsewhere, and the increasing extent to which silk is being made in 
other countries has lessened to some extent the demand for the French 
products. Yet from the peculiar fitness of the French people for the 
delicate manipulations of silk culture and silk manufacture, and in 
view of the fact that the industry in France has survived other periods of 
stress, it is thought that French manufacturers of silk will be able by 
greater exertions to retain the ascendancy in the art which has so long 
been one of the glories of France. The volume concludes with some 
statistics (the date of which is not given) of the world’s production 
and consumption of silk, by countries.— e. m. beese. 

Observations on older making, F. J. Lloyd (Jour. Bath and West of JEng. Soc., 
ser. d, 4 (1893-^94), pp. 98-106).—An interesting account of experiments in cider mak¬ 
ing and fermentation. 

Cider making, J. Harper (Jour. Bath and West of Eng. Soc.^ ser, 4,4 (189S-94)ypp. 
80-98^,—Detoiilod popular'direotions for making cider according to tlie most approved 
method. * 

Investigations on the viscosity of lubricating materials, etc., Q. Lunge 
(E tsehr. angew, Chem., 1895 1 Ko. 7fPp. 189-191 ^ fig. 1). 

The relation of bacteriology to tanning, F. H. Haenlien (Centbl.Bakt. und 
Par. Allg., 1 (1895), p. 06). 

I^almetto extraot^ a new tanning material, Schnizbr (Chm. Ztg.^ 19 (18$$)^ 
Bh. 9,1^.167). 
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VSTater supply in Nebraska, O. V. P. Stout {Nehraslca 8ta. Bui. 
43, pp. 153-172, map 1). 

Synopsis .—A preliininarj" report'^jr^ivin^j all availnhle data relating to the flow of 
water in the principal streains of Nelirasha and d iscuHsini^ the value of the North 
Platte, the Loup, Republican, Frenchman, South l‘latte, and Platte rivers for 
irri/illation, with suggestions regarding storage of flood wAters and the use of 
underground water. 

In view of the general attention which has recently been directed to 
J^ebraska as a field for irrigation development, the station ^‘has under¬ 
taken the collection of facts and the iiivestigation of conditions which 
have to do directly with irrigation in Nebraska, and the presentation 
of results and conclusions in a series of l)ullctins, of which this one may 
be considered a preliminary or introductory number.’^ 

All accessible data relating to the flow of streams in the State, includ¬ 
ing the results of gauging made under the direction of the station, are 
given in tables, and estimates, ^‘as definite as the data will warrant, of 
the capabilities of each stream to supply a perennial flow to canals,” 
are made. A map shows the lo(‘,ation of proposed and completed irri¬ 
gation ditches in Scotts Blufl'and Cheyenne counties, along tlie course 
of the North Platte Eiver. 

Complete statistics as to the wliolo Jimonut of land now under ditch in the valley 
of the North Platte are not at hand, but it is b(dieved to be considerably in excess of 
200,000 acres. Under constructed ditch, and under surve^y with X)ro8pect of construc¬ 
tion, there are at least 600,000 acres.^^ 

From the data thus far collected it is estimated that the total mini¬ 
mum vSummer flow of this river available for irrigation is 3,150 second- 
feet and that this in connection with the flood water for which storage 
facilities are being provided is sufficient for the ()0(),000 acres included 
in the various irrigation enterx)rises in this valley. 

^^The Tjoup River, with its several brandies and tributaries, is next in importance 
to the North Platte as a source of snjijily for irrigating canals. The need for irriga¬ 
tion of the lands which it may water is not, however, so imperative as in the case 
of the North Platte, but . . . here, as elsewhere in Nebraska, outside the eastern 
counties, some form or method of irrigation must be devised and put into operation 
if the agricultural population is to have guaranty of a secure living.’' 

The flow of these streams is very constant, due to the return of seep¬ 
age water, but tlie data thus far collected are not sufficient to furnish 
a safe basis for estimating their capacity for irrigation. Only ^‘the 
Middle and North Lonps, and the main stream below their confluence, 
present favorable conditions for irrigation development.” In other 
parts of this river system the valleys are so narrow and the adjacent 
table-lands so high ^Hhat even where it is physically possible it is 
rately financially practicable or advisable to lead the water to such 
table-lands.” 
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The Repiiblican River goes dry nearly or quite every summer, and 
hence can not be relied upon for irrigation. The Frenehnian River, 
however, which flows into the Republican, like the Loup has a steady 
flow and is being utilized to its full capacity. The area under ditch in 
the Frenchman and Republican valleys is estimated at a little over 
50,000 acres. ^‘The information concerning acres actually irrigated is 
not complete enough to constitute a basis for a reliable estimate, but 
the number falls far short of the numl)er of acres under ditch.’^ 

Little definite data regarding the Platte and South IMatte rivers are 
given exce])t that ^‘canals of capacity sufficient to utilize the entire 
amount in dry years are already constructed,^^ and that while the flood 
value of the Platte is immense the summer flow is very uncertain. 

The storage of the flood waters is urged and some of the difliculties 
encountered in such storage are pointed out. 

^^The rather (Uacouragiii^ light in which the subject of stonige in ponds, lakes, or 
reservoirs presents itself causes us to turn in another direction as we seek to prevent 
the flood waters from passing by unused. In the d(‘;velopmeut of one of the most 
attractive projects i\ow under consideration in the State it ia proposed to place 
entire dependence upon flood water, which is available in great quantity and is 
practically all that is available. It is juoposed to pr<?parc tlie subsoil of the fields 
to receive the excess of water which can ho fnrnislied at flood period, and to hold it 
there until it is needed and drawn Mip by th(5 crops in tlu^ dry part of the growing 
season. The recorded experience of many years in many countries goes to show that 
a properly prepared subsoil is eflicient as a conserver of moisture, and as previously 
noted, the results of experiments already made encourage tlie belief that Nebraska 
soil will prove to he exceptionally eflicient in this way.’^ 

The utilization of the underground water supply is discussed. 

Irrigation by pumping from wells has not yet been practiced to any great extent 
in Neliraska. It is almost certain, howiwer, that within the next few years nearly 
every farmer in the western and middle part of the State, whore conditions are at all 
favorable, will have from 2 to 15 acres under irrigation by this method. 

Detailed information on this subject is to be published in a future 
bulletin of the station. v 

Progress of irrigation {Jour. Frank. Inst., 1S9 {lS95)f No. 832, 2>p. 310-512). —A 
summary. 

Wide tires, R. Stone ( U. S. Dept. Agr., Office of Road Inquirg liul. 12, pp. S-16 ).— 
This bulletin includes extracts from State laws, accounts of experiments with wide 
tires, opinions of correspondents, newspaper notes, and statements regarding the 
width of tires prescribed by law in various foreign countries. The evidence appears 
to be overwhelmingly in favor of the adoption of w ider tires than are now in general 
use. 

Construction and ventilation of dairy barns, C. F. Curtiss (Iowa Sta. Bui. 27, 
pp. 109-112, figs. 2). —The construction of a barn 40 by 70 ft. in size and costing 
$4,000 is described, the special feature consisting in the eonstnictioii of the ven¬ 
tilators, for which purpose the hay cluites and’some of the spaces between the 
studding of the outer w’all and between some of the rafters are utilized. 

An underground silo, W. W. Cooke aud F. L. Watrous {Colorado Sta. Bui. 50, 
pp. 21-25). —A silo with a capacity of 64 tons was built on the station farm at a cost 
of 43 cts. per ton of capacity, or 65 cts. per ton inclnding the cost of partitions for 
4 compartments. On a spot which remained dry the whole year a hole 21 ft. square 
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and 8 ft. deep was dug, cliiefly with scraper and team. The studs were of 2 by 6 in. 
lumber resting on a 2 by 6 in. sill and held at the top by a plate of the same size. A 
single layer of unmatched rough boards, lined with tarred paper, held in place by 
perpendicular slats, constituted the sheathing. The dirt was filled in against the 
sides. The silo had no roof, and the silage, covered Avith straw and 6 in. of mois¬ 
tened dirt, Avas well preserved. ^ 

STATISTICS. 

Reports of director and of treasurer of New York State Station (Xeiv York 
State Sia. Bpt. 189S, pp. ISll). —This includes a financial report for the fiscal year 
ending September 30, 1803; a brief survey of the Avork and list of bulletins for the 
year; the needs of the station; WorhTs Fair exhibit of fruits and vegetaldes and 
aA^ards to the station, and gifts to the station, together with reports on investiga¬ 
tions of breeds of dairy cattle, sources of fat in milk, inspection of commercial 
fertilizers, and several otlier studies, all of Avliich are noticed elsewhere under the 
appropriate headings. 

Proceedings connected with the celebration upon the completion of the sta¬ 
tion building and the organization of the Sheep Breeders and Wool Growers^ 
Association, the State Horticultural Society, and the State Dairy Association, 
April 5, 1894 ( West Virguiia Sta. Special Jinl. 2, pp. 82, figs. 17, pi. 1). 

Contribution to the statistics of the indebtedness of the farmers of lower 
Hesse, C. Huhacu (Landw. Jahrb., S3 {1894), No. 6, pp. 1035-1043), 



NOTES. 


California University and Station.— The State legislature at its recent ses¬ 
sion gave to the university a special appropriation of $250,000 for a building for the 
affiliated colleges. It abolished the State Viticultural Cominissioii, to take effect 
January I, 1896, transferred the duties of the coiiimission, witli a valuable library 
and set of instriiirients, to the station, and a]»propriate(l $5,000 to carry on its work 
during the next 2 years; the same appropriation was made for the forestry stations 
of the university. A dairy bureau has been established by the legislature for the 
purpose of })reventing fraud in the sale of butter and cheese, and its analytical 
work will be done by the station. 

The alkali soiP^ (question, especially covering the rise and fall of alkali in the 
soil at the Tulare station during w(*t and dry R(^a8()ns and the amounts necessary to 
seriously aflect plant growth, is a prominent subject of investigation, and an exten¬ 
sive series of analyses is being ma<le. The value of the Australian salt bush (Atri- 
plex seumbaveatum) upon the alkali lands of the State, as food for sheep and cattle 
at least, has been demonstrated. 

Prof. E. L. Greene, the botanist of the station, has resigned, to take effect in June. 

During the past year the weight of station bulletins and reports distributed was 
about 10,000 lbs. 

Minnesota UNivr^RSiTY and Station. —A $40,000 dormitory and dining hall is 
to be erected for the school of agriculture. 

Ample sheep and hog barns are to be erected this summer at the university farm, 
and the basement of the large experiment station barn is being entirely refitted for 
experiments in feeding dairy and beef cattle. 

The dairy hall is to be enlarged this summer to more than twice its present 
capacity. 

The Minnesota legislature, besides giving the agricultural department of the uni¬ 
versity $G5,0(M) for buildings, appropriated $20,000 for procuring and equipping 2 
subexperimeiit farms, and $10,000 for their maintenance during the current biennial 
period. 

The entomologist of the station has been provided with $5,000 annually, with 
which to combat the insect pests of the State. The recent movement of the chinch 
bug into the wheat districts of this State have awakened the farmers to the need of 
a warfare upon this pest. 

The fields of the university farm have been entirely replatted, each field beirlg 
divided into series 8 rods wide with 16 ft. alleys between, thus ju-oviding plats rang¬ 
ing in size from one twentieth of an acre to 2 acres, for the various field trials. 

Cornell Uni versity and Station.— Several horticultural schools provided under 
the St^te appropriation of $16,000 have already been held with very satisfactory 
results, under the direction of Prof. L. H. Bailey. The schools are from 1 to 5 days 
duration. Farmers are registered and required to i)articipate in the work. Practical 
lessons are given in spraying nearby orchards and vineyards. 

A great deal of interest is manifested in these schools by fruit growers, and from 
the number of schools held it seems evident that they are in advance of the good 
work done in this State by the farmers^ institutes. 
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Personal Mention.— Dr. R. Sachsse, an agricultural chemist of wido reputation^ 
died at Leipsic, April 25, 1895. Dr. Sachsse was a professor in the Uuiversi^ ^of 
Leixisic and a frequent contributor to scientific agricultural journals. His book oa 
agricultural chemistry, x^ublishedln 1888, is widely knowm 
Dr. J. Briimmer, x>rofe88or in the University of Jena, and director of the agricul¬ 
tural department of the exiieriment station of Jena, died March 14, 1895, at the age 
of 44 years. 

Dr.. A. von Planta died at Zurich, February 25, 1895, in his seventy-fifth year. 
Dr. von Planta was never connected officially with any institution but devoted his 
life to private study in chemical lines, especially the carbohydrates and the chemi¬ 
cal activity of bees. A short account of Dr. von Planta’s life and works is given by 
Prof. E. Schulze in Landw. Viyrs. Stat, 40, No. 1, pjp. 79-84. 
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VOL. VI. 


Nd, 12. 


Tlu‘ present number completes the sixth volume of the IJecord. The 
extension of the lle(‘or(l work dnrinR t]i(‘, yeui* is indi(^at(‘d l)y the fol¬ 
lowing table, showing’ th(‘ amount of ab.stracting done for Volumes V 
and VI, respectively: 


\'(»hmu‘ N'nhniio 
\'. VI. 


Station r<‘]>orts.. 

Station biilh^tins. 

Piiblic-atioii.H of I'nitod States ncpariiiioTil of A<2ri<'iiltiirr 

Eor(*igii art iolos. . 

Total number of article.s. 

Classitied as follows: 

ebemistry. . 

Uotany. 

Bacteriology and zoology . 

IMeteorology.... . 

Ail’, wati'C, and soil. 

Fmtilizer.s.. 

Field crop.s.... 

nortii'ulture.. 

Forestry. 

Seeds and weeds... 

Diseases of plants... 

Entonudojry. 

Foods ami animal inodnction. 

^V‘teI■inary seientte.-. 

Dairying. 

Teebnology. 

Agrienltural engiiuM ring.. 

Statistics. 


The abstracts in this volume occupy 773 ]>a^'es, and retiuired in their 
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preparation the reviewing* of 28,1^33 pages in the original publications. 
In addition to this the volume contains 2,104 toreign titles, not 
abstracted; 20 editorials, oeeuiiying 29 ])ag'es; If spCHual articles, occu- 
lyying 138 pages, and 70 station notes, occupying 12 pages. 

As in previous volumes, the subject index has been mnde in siilti’ 
cient detail to serve as a fairly complete guide to tl^e contents of the 
publications abstracted. 


The classitied list of abstracts has been omitted from this volume. 


The number of articles to be catalogued is so large that it is believed 
that ill most eases references to a given subject will be more readily 
found in the detailed index than in a voluminous subject lis|] of titles. 
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143 

143 

143 

562 


165 

207 

207 

775 

115 

821 

868 

909 

274 

149 

377 


376 

401 

401 

797 

798 

402 
182 


866 I 
472 : 
440 ! 


151 


151 


087 

80 

333 


741 


IT. S. D. A. 6.52 


Adimonia cavicollie, notes, IT. S. 1). A. 652 

Adulteration, need of statistics. 573 

of bone meal, detection. 134 

cattle food, N. C. 569 

coffee. 331 

drugs, IT. S. D. A. 573 

fertilizers and feeding 

stuffs. 622 

detection. 631 

food..... 331 

U.S.D.A. 573 


Page. 

Adnlteration of ground pepper. 842 

kainit, detection. 134 

milk. 331 

detection. 84 

olive oil, detection. 1023 

Paris green. 964 

l)bospliatic slag, detection 631 

Hpiccs. 15 

sulphato of ammonia, de¬ 
tection . 134 

sweet wine and boney. 615 

wine. 377 

tamfirinds in. 377 

JEddinm asperfolii. notes. 233 

punctatvin parasitic on Anemone 

ranunculoides . 436 

JEgeria pyri, notes, U. S. II. A. 313 

Aerial roots of carnations. 873 

AUroxys tabacum, notes, Ky. 235 

Agarims arvensis, notes. 728 

campestris, notes. 728 

gambosus, notes. 728 

melleus as a cause of pourridiO of 

grapes. 60 

on oak roots. 1000 

nudus, notes. 728 

personatus, notes. 728 

prunnlus orcella, notes. 728 

rubescens, no^es. 728 

vagmatus, notes. 728 

Agave ainericana, notes. 346 

culture and use. 807 

rigida gisiliana, notes. 278 

Age of typo and variability. 488 

Agricultural— 

appropriation bill. 679 

charts of Fert CHOUS-Jouarre France.. 23,283 

chemistry. 091 

treatise on. 869 

Chemists, Association of Official.178,614 

Colleges and Experiujent Stations, con¬ 
vention . 257,486 

colleges, mechanical instruction in. 264 

Councilors, Danish State, report. 756 

depression at home and abroad. 756 

education and research in France. 176 

O ermany .. - 583 

engineering, abstracts of articles. 86,* 

170,261,345,485, 580, 674, 754, 847, 942, 1028 
exports and imports. Danish, 1892-’93.. 170 

fairs, bow to exhibit at.... 300 
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Agricultural-— Page. 

implements. 252 

tests . 942 

imports and exjKirts, Swedish, 1892. 171 

inquiry, methods. 486 

investigation in Switzerland. 681 

investigations at Rothamsted, England, 

U. S. B.A. 486 

machinery, international exhibit at Vi¬ 
enna . 678 

tests. 755 

plants, root growth. 140 

production, advantages. 172 

of Mexico, 1889 and 1892, 

IT. S. D.A. 87 

products, statistics, U. S. D. A. 943 

salt, analyses. 401 

schools and experiment stations, Eu¬ 
ropean, Cal.... 849 

in Belgium . 583 

Society, Royal Danish, report. 756 

soils of England and AVales. 124 

statistics of Costa Rica, 1893. 347 

Uruguay, U. S. D. A. 87 

Agriculture, foreign, U. S. D. A. 172, 

347,486,582.943 

history.^. 849 

in British Honduras. 756 

Germany . 849 

and America .... 486 

Norway. 486 

the Congo. 849 

of Chile. 347 

southern Erance .. 172 

jjetroleum as a motive power in. 848 

textbook. 756 

Agriculturist, report, Colo. 296 

Ind. 414,485 

Ohio. 172 

Nev. 293 

N.Y. Cornell. 486 

S. Dak. 682 

Wyo. 943 

Agrilus amtipennis, notes. 443 

US. D.A. 652 

sinuatus, notes. 443 

IT. S. D.A. 740 

Agropyrum caninum, notes, S. Dak. 404 

glaueum, notes. Can. 417 

occidentale, notes, S. 

Dak. 404 

japonicum, notes. Cal. 721 

tenerum, notes, S. Dak. 404 

unilaterale, notes, S. Dak. 404 

Agroitis hiemalis^ notes, S. Dak. 403 

AgrotU introferem, notes, U. S. D. A. 651 

gegetum, Tioie» . 317 

•wfegrotAica, notes, Iowa. 314 

ypjriZon, notes, Vt. 915 

Ailanthns, abnormal root sw^elling. 437 

disease in Paris. 437 

A tra cojspiiosa, notes, Utah. 531 

Air and water, abstracts of articles. 196 

at high altitudes, studies. 971 

temperature of upper regions .. 972 

Tariation of carbonic acid content. 196 


Pago. 


Alabama College Station, bulletins. 145, 

288, 290,964,982 

Alhizzia molucanna, wood, Anatomy . 279 

Albugo ipomoecBpanduranoB, notes, U. S. 

D. A. 987 

Albumen, action of molds on. 279 

ashfree, studies. 603 

as reserve material in plants.... Ill 

curd, analyses. Pa. 110 

determination. 15 

in cow’s milk, determination.. 185,372 
Albuminoids— 

chemistry of. 966 

coagulation. 966 

digestion without digestive ferments.. 77 

energy produced by combustion. 163 

in the animal body, formation of fat from 1013 

body, combustion. 242 

of blood serum, precipitation. Ill 

food as affected by fat. 1012 

milk. Ill 

oxidation with potassium permanganate 189 

vegetable, notes. 272 

Albumoses, study. 110 

Alcohol and water, solubility of sugar in 

mixtures. 966 

content of Victoria wines-- 375 

from by-products of sugar manu¬ 
facture. 280 

oxidation by Fehling's solution... 503 

Alcoholic fermentation- 

action of antiseptics. 170 

for determining starch. 190, 374 

studies. 170,250,345 

Aldehyde, formic, antiseptic power —__ 507 

for disinfection. 389 

Alder, root tubercles. 279 

Aleyrodes citn, fungus parasite, U.S.D. A... 556 

notes, La. 235 

vaporarium, notes, Ky. 235 

U.S.D.A. 652 

Alfalfa, analyses, N. Dak. 752 

S. Dak. 404 

Utah. 569 

cost of growing, Colo. 296 

culture. 418 

experiments, (’olo. 296 

N.C. 34 

Utah. 631 

germination tests. 429 

gypsum for, Nev. 293 

ill Kansas. 984 

notes. 631,883 

Ky. 204 

La.215,542 

Nebr.:. 20? 

root disease. 647 

quicklime for. 660 

time of harvesting, Utah. 203 

vg. barnyard manure as a fertilizer. 628 

Alg®, fixation of free nitrogen. 278 

Alkali, analyses. Cal. 794 

phosphates, preparation ... 796 

soils, effect on wheat. 984 • 

reolamation, Cal. 791 
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Page. 


Alkalit soils, soluble salts in, Cal. 791 

solutions, standardization. 182 

Alkalies, action on glucose . 376 

Alkaline copper solution for determination 

of glucose. 504. 868 

nitrates, analysis. 269 

soils, improvement. 124 

tablets for testing acidity of cream, 

111. 248 

Alkaloid, new, in coffee. 190 

Alkaloids, effect on germination and develop¬ 
ment of seeds. 903 

in black Siberian lupines. 4 ir 808 

of OorydalU cava . 869 

seeds. 195 

vegetable, study. 691 

Allygus costomaculatus, n. 8 i> , notes. 564 

Almonds, culture in California. 729 

notes, Fla. 636 

varieties. 729 

Cal. 820 

Alopecurua geniculatus aristnlatus, notes, S. 

Dak. 403 

pratemis, notes.97, 311 

Alsike clover, analyses, N. Dak. 752 

S. Dak. 404 

Utah. 569 

culture experiments. 405 

Colo.... 296 

Nev.... 294 

35 

Utah... 531 

notes, Ky. 294 

La. 542 

Wash. 635 

Alternaria brastieoe nigresa m, on melons... 147 

Alum, effect on digestibility of bread. 238 

Alumina in mineral phosphates, determina¬ 
tion . 691 

plants, distribution. 784 

Aluminum chips for clarification of beer.377 
hydroxid, eflect on digestibility 

of bread. 238 

phosphate, effect on digestibility 

of bread. 238 

Alypia octo-maculata, notes. 316 

Colo. 315 

Amarantacece, North American, revision... 872 

Amaranth low, notes, N. Mex. 732 

rough, notes, N. Mex. 732 

Amarantui allmu, notes, Iowa. 5.52 

WiVoidt’F, notes, N. Mex. 732 

ehlorostachySy notes, N. Mex- 732 

gangeticus, notes, N. Y. Cornell. 218 

retrojlexus, notes, N. Mex. 732 

Amblyomma quanting notes. 742 

tuberculatum, Xk. Bp.A. 440 

untptencta<a, notes, Tex. 472 

American Forestry Association, annual 

meeting. 731 

Amid acids, preparation from protein. 190 

Ammonia, effect on dextrose. 775 

Ammonium citrate solution, preparation... 864 

compounds, absorptive power of 
soils for. 122 


Page. 

Ammophila armaria, notes. 418 

Amygdaliii, decomposition by microorgan* 


isms. 

Anaeardium oocidentale, notes, Fla.. 

. 18 

. 636 

Analyses, disagreement in results ... 

. 274 

feeding stuff's. 

110,163,882 

Conn. State. 

. 153 

Conn. Storra 

. 444 

Mass.,State. 

. 163, 


331,663.1023 

Mijun. 

. 1008 

Utah. 

. 509 

fertilizers .... 25, 26, 27,397,401, 713,882 

Ala.. 

. 401 

Cal. 

. 798 

Can. 

.. 402 

Conn. State. 

. 134 

Ky. 202,287,401,980 

Mass. State. 

. 134, 

202,281 

.522,631,980 

Mil. 

.i.. 287,980 

Me. 

. 630 

Mich. 

.. 401 

N. J. 

396,706,797 

N. Y. Cornell... 

. 630 

N. Y. State. 

.... 287,980 

N. C. 

.. 27,980 

Pa .. 

_ 401,798 

11. T .. 

. 401,522,882 

S. C. 

.. 402 

Vt.. 

. 882,980 

W. Va.. 

. 402 

Analysis, chemical, for determining quality 

(ff pastures. 

. 152 

methods for butter. 

.60.3,612 

Pa .... 

. 108 

cheese. 

. 109 


citrate soluble phos¬ 
phoric acid. 105 

crude phosphates... 368 

dairy products. 184 

feeding stuffs. 10,184 

fermented and dis¬ 
tilled liquors. 183 

fertilizers. 9,179,367 

Conn. State 131 

flour. 15 

.. milk.611,866 

must. 615 

nitrogen .. 110,367,368,369 

phosphoric acid. 104, 

269, 270,367, 370, 610,625 

potash. 105,370,371 

seeds. 107 

soils. 10,22,118 

Cal. 793 

and ash. 182,757 

starch. 866 

. sugar...183,190 

wine. 614 

Analytical balances, improvements in. 604 

chemistry. 691 

Aiiametis grisea, notes. 1008 

Anoaatnatiir, notes, N.Y. State. 833 

Okla. 1007 
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Page. 


Anatis subvittata^ notes. 741 

Anatomy, corapaarative, of fruit of conifers.. 908 

Andropogon cancosusy uote» . 094 

halepenee. notes, Mich. 715 

notes. 97 


Utah. 531 

nutans, notes, S. Dak.. 403 

provincialis, ni>tcs, S. Dak. 403 

saecharoideSyUoiva . 694 

scoparius, notes, S. Dak. 403 

sorghum, notes, Mich. 715 

Anemone ranunculoides, parasites. 43G 

Angiosperms, structure. 487 

Angola, coffee cultivation in. 44 

Angoumois grain moth, notes, Iowa. 314 

La. 235 

Me. 740 

Tex. 438 

Anhalonium^ revision of species, IT. S. D. A. 190 

ivillianisii, notes, U. S. D. A_ 190 

Anilin colors in wine, detection. 612 

Animal and vegetable life as affected by light 

and heat. 512 

body, effect of light on. 332 

Industry, Bureau, U. S. D. A. 243,844 

nutrition, sugar in. 931 

parasites, Ark.. 81 

notes. 470 

treatment. 654 


production, abstracts of articles. 65,152, 
237,317,443,568,655, 743, 838,917,1008 
tissues, formic aldehyde for harden¬ 
ing. 473 

Animals and plants, fundamental di fferences 786 

cooking and steaming fotnl for_ 445 

domestic, contagious diseases. 164 

farm, feeding wheat. 449 

number and value, U. S. D. A 943 

fowling wheat. 255 

fruits for. 70 

inj urious, contagious diseases. 095 

tuberculosis in. 245 

An.ian grass, notes. 94 

Anonacece of British India. 278 

Anona c/icremoHia, notes, Fla. 636 

muricata, notes, Fla. 636 

Anobium domesticum, notes. 742 

Anthemis cotula, notes, Oreg. 822 

Anthomyia hetce, notes. 05 

hrassicce, notes. 05 

Anthonomus grandis, notes, U. S. D. A. 1001 

nigrinus, notes, U. S. D. A. 1002 

pomorum , notes. 05 

signatus, notes, Del. 835 


N. J. 836 

U. S. D. A. 562 

Anthracnose of beans, notes. 234 


Me 


735 


IT. S. D. A..... 558 

and watermelon, 

identity, N. J. 824 

grapes, notes. 738 

Can. 62 

K. Y. Cornell. 734 

U.S.D.A. 559 


Page. 


Anthracnose of grapes, sulphuric acid for. 738 

pears, notes .. 311 

raspbemas, notes, U. S. 

D.A. 550 

treatment, 

Mich. 53 

roses, treatment, N. J. 826 

strawberries, notes, N. J.. 823 

tomatoes, notes. Mo. 375 

watermelons. 910 

treatment. 647 

Anthrax bacillus, disappearance after death 244 

« in Great Britain. 245 

of domestic animals, Del. 845 

vaccination against. 666 

Anthrenus scrophulariw, notes, IT. S. D. A... 561 

Vi. 1007 

Anthyllis vulneraria, notes, Ky. 294 

Mass. State. 294 

N.C--.. 34 

Utah. 531 

“Antinonnin,” analyses. Pa. 110 

Antiseptics, action on alcoholic fermentation 170 

diseases of wines. 170 

Antler moth, notes. 317 

Ants and wasps, tropical, nests. 151 

A onidia aurantii, notes. 438 

Apanteles congregatus, notes, Ky. 235 

Aphelinus fuscipennis on San J os6 scale, U. 

S.D.A. 1001 

Ajihides, i)ara8itic and predaceous enemies. 568 

Aphis hrassicce, notes. 65 

Ohio. 151 

cherry, notes. 316 

cucumeris, notes, K. Y. State. 833 

U.S.D.A. 312 

/o rbesi, notes, Del. 835 

gossypii, notes, U. S. D. A. 1002 

maidi radicis, notes, Iowa. 314 

maidis, notes, Iowa. 314 

7nali, notes, Ohio. 151 

woolly, notes. 316,917 

Colo. 315 

Aphodius troglodytes, n. sp., U. S. D. A. 440 

Aplopappus interior, notes, U. S. D. A. 114 

Apocynum cannabinum, notes, U. S. D. A.. 207 

Apple and pear blight. Can. 431 

blossom weevil, notes. 65 

canker. 647,831 

chrysomelid, new, U. S. D. A. 44L 

cigar-case bearer, notes. 1008 

culture. 220 

in Ontario. 424 

leaf bucculatrix, notes, Me. 740 

louse, notes. 508,654 

maggot in North Carolina, U. S. 1). A. 740 

notes. 316 

Vt. 915 

remedies, Vt. 915 

orchards, spraying, N. Y. Cornell... 437 
pests, Bordeaux mixture for, Ky.... 317 

plant louse, notes, Ohio. 151 

rot, notes, Ky. 314 

scab, notes. 316 


U, S. D. A. 557,558 

































































































INDEX OP SUBJECTS. 


Apiile wjab, treatment, Vt. 999 

top grafting. 2S9 

tree borer, notew . . 567 

enemy, new, S. 1). A. 563 

trees, spraying for codling inoth, !*;•- 150 

winter spraying, Cal. 830 

Apples, bitter rot, U. S. D. A. 585 

coloring. 694 

effect of climate on quality. 297 

growths found in seed cavities ... 694 

grafting. 992 

i nj u ry by b i rd s. 300 

mature, decays, N. J. 825 

liussian, uote.s. 637 

in Indiana. 989 

varieties. Cal.. 820 

Can. 54, 423, 424 

Ky. 52 

La. 142 

M ich. 52 55 

Minn. 55 

N. y. State. 54,988 

Oreg . 55 

Ta. 142 


Teun. 725 

AVyo. 55 

Apricots, analyses, Cal. 820 

cultivation in western N(!W York, 

N. y. Cornell. 420 

culture ill California. 220 728 

Japanese, variotie.s, Tex. 899 

Russian, varieties, Tex. 899 

varieties. 220, 728 

Cal. 820 

(Jan. 424 ' 

Mich. 52 : 

N. V Cornell. 121 j 

'I'ex. 899 


Ltah . 901 

Wyo. 55 

Aquilegia pvbesceihs, note.s, U. S, II. A. 114 

Arboriculturist, report, N. Y. Cornell. 486 

Arbor vita’, notes . 993 

Arctic and Alpine idants, comparative 

structure. GIG 

plants, anatomy of leaves. 873 

Arctium lappa, notes, Wis. 145 

U. S. D.A. 207 

Arctomeeon merriarni, notes, tJ. S. D. A. 114 

Arenaria compacta, note.s, IT. S. D. A. 114 

A rgemone mcxicana, notes. 224 

Argon, ancwconstituentof theatniosphen^. 691 

assimilation by jilants. 787 

spectrum.. 965 

Arid and humid regions, nitrogen content 

of soil humus, (Jal. 794 

land, reclamation, Wyo. 345 

regions, analysis of soils. 729 

fruits. 729 

pecan culture in. 729 

A rUtidapurpurea, notes, S. Dak. 403 

Arithmetical moan, law. 114 

Arizona College, notes. 88 

Station, bulletins. 85,481 

notes. 88,348,678,850 


i 

I 


Paga 

Arizona Station, report. 346 

Arkansas Station, bulletins. 196,212,215, 


217, 240,252, 389, 391,402,499, 
411,419,423,430,531,538,663, 
878, 889, 890, 898, 902,923, 942 
reports .... 21,44,45.46,53,56, 
76, 87, 787,789, 807,808,809, 
810.822, 832,838,842,846.849 


Armillaria mellea as a cause of root rot of 

the peach, U. S. D. A.".. 5.57 

Army worm in 1894, IT. S. D. A. 441,740 

notes, Colo. 315 

IT. S. D.A.312,313 

w heat head, notes Del. 835 

U.S.D.A. 312,313 

Arrhenatherum avenaeeum, notes, Cal. 721 

notes. 97 

Arrowroot, parasitic disease. 311 

Arsenic in sprayed tobacco, Ky. 272,315 

Arsenical spraying of fruit trees in bloom. 654 

Arseuites, edecton bees, U. S. I). A. 651 . 

for codling moth, Ky. 1006 

Pa. 150 

tobacco. 205,1006 

A rtemifda abrotanum, notes, (Jan. 427 

Artesian wells of southern Wyoming. 848 

Arthropods, catalogue. 1008 

Artichoke, Jernsalem. culture experiments, 

Ark. 890 

notes. 984 

Artichokes notes, Mass. State. 296 

A rtocarpug incim, notes, Fla. 636 

tecta, notes. 93 

.-Vsaprol, a reagent for albumen, pepsin, etc. 966 

Aschersoiiia taldtensU, in Aleyrodes citri, 

IT. S. D.A. 550 

Aaclepiag conivti, notes, U, S. D. A. 207 

incarnata, notes, IT. ,S. D. A. 207 

Aacochyta/ragaricc, notes, X.J. 828 

graminicola, notes. 909 

xVsb analysis, changes in official methods... 377 

green, note.s. 993 

savii.v, notes. 316 

Ashes, analyses ... 401 

('an. 402 

Mass. State.. 134, 202, 287,522,980 

N. J. 706,797 

Pa. 110 

R.1. 402 

VT. 882 

a.s a fertilizer. 400 

cotton-hull, aiialyse.s, Mass, State. 202,287 
limekiln, analyso.s, Mass. State.. -T. 202 

logwootl, analyses, Mass. State. 287 

sw-ill, analyses, Mass. State. 287 

Ashy-gray ladybird, notes. 741 

Agopia eoitalig, notes, N. C. 65 

Asparagus beetle, noUiS. 655 

Ohio. 150 

N.Y. State. 833 

culture. 902 

fertilizer experiments, Del. 830 

i iisects aficctin g. 655 

manuring. 142 

varieties, La. 142 
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Asparagus, varietien, Pa. 142 

Aspens, notes, K.Y. Cornell. 425 

Asphalt, fuel value. 942 

rock, analyses, Ky. 274 

vapor as affecting rose loaves, TJ. 

S.D.'A . 557 

A^idiotus eoocineus, notes . 834 

eonvexut, notes . 438 

Jicus^ notes. 834 

La. 235 

hederce^ notes. 566 

hoivardiy notes. 653 

juglans-regice, notes. 235 

latastei, notes. 443 

limonii, notes. 438 

nerii, notes. La. 235 

new, on plums, TJ. S. D. A. 1003 

perniciostts, notes. 236,1008 

N.J. 832 

U. S.D.A.... 441 

rapax^ notes. La. 235 

uvce, notes, U. S. D. A. 562 

Association— 

American Forestry, meeting. 253 

Fruit Growers’, of Ontario, report. 56 

of American Agricultural Colleges hihI 

Experiment Stations, convention . 257, 

486,044 

Austrian Food Chemists and Micro.s- 

copiats, convention. 14 

Economic Entomologists. 650,1008 

German Agricultural Experiment 

Stations. 0,486 

German Katuralistsand Physicians, 

convention. 486 

Official Agricultural Chemists. 178,614,759 

Aster canescenSy notes, N. Mex. 732 

spinosus, notes, N. Mex. 732 

Asteridiura ilUcii^ n. sp. 1000 

Asterolecanium hederce^ notes. 566 

Astragalus canadensis, analyses. Can. 406 

eremicus, notes, IT. S. D. A. 114 

inyoensis, notes, IT. S. D. A. 114 

mollissimus, notes, N. Mex. 732 

panamintensis, notes, U. S. D. A. 114 

virgincus, notes, IT. S. D. A. 114 

Athyaanus gammaroides, n. sp., notes. 564 

Atlas meal, analyses. Mass. State. 1023 

Atmosphere and loaves, exchange of gases 

between. 782 

chemical comiiosition. 283 

hydrogen peroxid in. 14 

town, influence on vegetation. 278 

Atriplex nummnlaria, notes. 45 

semibaccata, notes. Cal.717,721 

tularensis, notes, U. S. D. A . 114 

A ttagenus piceus, notes, Vt. 1007 

Audobon Sugar School, notes. 174 

Aulax chondrillce, notes. 151 

Aureobasidium vitis, notes.432,009 

Aurora borealis, spectrum. 965 

Australian salt bush, analyses, Cal. 718 I 

notes. Cal.717,721 

Avocado pear, notes, Fla. 636 


Page. 

Awnless brome grass, culture experiments. 


Colo. 290’ 

notes. Can. 415 

Awns of barley, experiments. 506 

Azalea scale in Michigan, IT. S. D. A. 440 

Babcock test in creameries, Conn, State_ 247 

Bacilli and other fungi, cellulose in. 110 

of cholera, in milk and clieese. 168 

Bacillus amylovorus, notes, Wash. 560 

anthracis claviformis, notes. 1024 

foetiduslactis, notes . 84 

gaytoni, notes. 149 

poRSyptnfl, n. sp., notes, Ala. 145 

orthobutylicus, anaerobic fermenta¬ 
tion by. 280 

sorghi, notes, Mich. 714 

Bacteria, action of light on. 280 

soluble products. 18 

under high pressure. 507 

anaerobic, culture apparatus. 18 

cultivation. 115 

plate cultures.. . 389 

as affected by light. 389, 507 

beneficial and injurious. 280 

classification. 969 

cultures for ripening cream. Conn. 

Storrs. 478 

feeding on saltpeter. 196 

flagella, staining. 487 

in agriculture. 389,966 

caterpillars, notes. 65,655 

cheese making. 911 

manure. 969 

milk. 473,483 

of drinking water. 694 

root tubercles. 781,786 

repro.ssion through culture of 

legumes. 874 

Bacterial diseases of cabbage, Ky.229 

cucumbers. 487 

gunimosis of grapes. 147, 910 

Bactericidal action of light and air. 969 

Bacteriological examination of potable 

>vater. 283 

Bacteriology, abstracts of Articles. 18, 

196, 280, 389, 507, 694, 969 

in cheese making. 250 

dairying. 482. 754 

relation to tanning. 1027 

of cheese. 674 

Bacteriosis of grapes ,. 231 

Bacterium of Permian period. 196 

Bacterium monachm, notes . 63,568.1008 

Bagworm, notes, Ohio. 151 

Baking powders, analyses. 401 

Balance, device for adjustment. 273 

Balances, analytical, improvements in. 504 

safety attachments for riders .... 377 

Balaninus prohoscoideus, notes, N. J. 836 

N. C. 561 

gucrcus, notes, C. S. D. A. 440 

rectus, notes, N. J. 836 

uni/ormis, notes, TJ. S. D. A_ 440 

Bald eagle, notes, Ya ... 694 
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Page. 


Balm, cultivated, mint rust on, N. J. 826 

of Gilead, notes, N. Y. Cornell. 425 

^Balsam poplar, notes, N. Y. Cornell. 425 

Bamboo, culture. 550 

notes, Fla. 636 

Banana disease in Trinidad. 305 

Bananas and pineapples, packing and ship¬ 
ment . 424 

plantains, culture and uses... 219 

, fertilizer requirements, Cal. 815 

for yeast, raal t, etc. 424 

Barbados cherry, notes. 221 

Fla... 636 

Barberries, notes. 221,299 

Barbitistes herengueri, notes. 838 

Bark, abnormal, of Abies pectinata and 

Picea excelsa . 396 

beetle, Columbian, notes, U. S. I). A . 651 

fruit, notes, Ind. 1003 

N.Y. Cornell.... 546 

U.S. D.A. 813 

notes.316,654 

studies.316,654 

louse, oyster shell. 654,740 

peach, notes, U. S. B. A. 313 

plum, notes, IT. S. D. A. 313 

moth, diamond, notes. 316 

Barley, analyses. 25,524 

Minn. 1008 

Utah. 569 

barnyard manure for. 891 

composition as affected by fertili¬ 
zers . 25 

at different stages- 715 

crop of 1894, value for malt. 634 

statistics, TT. S. D. A. 582 

culture. 722 

experiments. 632 

Colo. 296 

in Schleswig- 

Holstein . 541 

for malting purposes. 27 

drilling vs. broadcasting. 419 

fertilizer experiments..^25,400,418 

Mass. State.. 293 

Utah. 642 

for hay, Cal. 808 

I)igs, Can. 466 

frozen, as a feeding stuff, Can. 452 

functions of beards on. 873 

fungus disease of. 647 

green manuring for, Utah. 641 

malting value. 418 

meal for milch cows. 160 

new smut of. 738 

l)eat poudrette and nitrate of soda 

for.. 893 

pot experiments. 620 

refuse, analyses. Mass. State. 331 

scorched, analyses, Yt. 931 

seed, treatment for smut. 647,832 

seeding in drills vs. broadcasting, 

Can.... 417 

soil nrenaration. Utah.. 640 


Page, 

Barley, smut, notes, Mont... 147 

straw, analyses. 1008 

variations in sugar compounds dur¬ 
ing germination. 869 

varieties.: 418,419,543,698 

Cal. 807,809 

Can.415,416,417,418,419 

Colo. 984 

Kev.:.:. 293 

Utah. 541 

Wash. 636 

Wyo. 44 

Barnacle scale in Louisiana, U. S. B. A. 740 

Barnowl, notes, Va. 695 

Barns, dairy, construction and ventilation, 

Iowa. 1029 

Barnyard fowls. 931 

grass, analyses, S. Bak. 403 

notes, Mich. 715 

silage, analyses, Mass. 

State.*.. 331 

Barnyard manure. {See also Manure.) 

analyses, Mass. State. 287 

and fertilizers. 134 

care and use. 631 

conservation. 798 

in warm climates. 201 

of nitrogen in. 129 

effect of... 798 

forcorn.Ind. 135 

housed vs. unhoused. 979 

in India, care and management. 287 

loss by exposure. 797 

of nitrogen in. 400,629 

management. 798 

nature, care, and uses, U. S. B. A. 521 

nitrogen in. 713 

preservation, Pa. 128 

production, N.Y.Cornell. 030 

residual effect. 140 

storage. 287 

utiliza tion of nitrogen in. 133,797 

value as a fertilizer. 123 

vs. green manuring. 27,396,798 

vs. poudrette for barley. 891 

rutabagas. 891 

wheat. 891 

Barometer, new form. 789 

Baned owl, notes, Va. 695 

Basal rot of daffodils. 61 

Basic slag. {See Thomas slag.) 

Basket worm. Bag worm.) 

Bast fibers of the U. S., U. S. B, A. 207 

Bat manure, analyses, Ala. 401 

Beach grasf#notes, Can. 415 

Bean and watermelon anthracnoso, iden¬ 
tity, N.J. 824 

anthracnose, notes. 234 

Me. 735 

U. S. B. A. 558 

aphis, notes. 816 

diseases, notes, IN*; Y. State. 59 

meal for milch cows. 160 

rust, notes... 234 
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Bean weevil, four spotted, notes, Tex. 438 

new, notes, Tex. 438 

notes.. 65 

Me. 740 

N.C. 65 

Tex. 438 

Beans as affected by atmospheric electricity, 

Utah.L 537 

bush, varieties, Utah. 548 

culture experiments, Cal. 807 

fertilizer experiments. 400 

field, varieties, Utah. 548 

Japanese, culture experiments, N. C. 35 

kidney, proteids. 376 

Lima, varieties, Utah. 548 

notes, Cal. 722 

vanilla, in Mexico. 545 

varieties. Can. 416,418 

Ky. 52 

La. 142 

Mich. 218 

N. Y. State. 56 

Greg. 55 

Pa. 142,727 

Wyo . 44 

white dwarf navy, notes, Ark . 212 

Beard grass, Indian, notes. 93 

purple, analyses, S. Bak . 403 

Bearded wheat grass, analyses, S. Bak. 404 

Beckinannia eruccpformis uni flora, notes, 

S. Bak.’. 403 

Beckwith clover, analyses, S. Bak. 404 

Bedbugs and red ants, XT. S. B. A — . 440 

Beech and linden oil for table use. 163 

buds, influence of light on forcing... 279 

red, insect a fleeting. 237 

scale insect. 65 

tree cultivation. 730 

Bee depilation, notes. 149 

eating insects. 838 

fertilization of fruits and vegetables... 566 

keeping in Ontario. 443 

moth, notes, Colo. 315 

paralysis, notes. 149 

Beef cattle, iiotatoes for. 163 

production, cost. Mass. State. 320 

tallow, effect of cotton seed meal on, 

Tex. 325 

Beer and wort, nitrogenous constituents... 377 

casks in India, insect damages, U. S. 

B. A. 440 

clarification, aluminum chips for. 377 

effect of saline constituents of water 377 

examination, ai>plication of physical 

methods..>. 375 

ferments, influence of fluorin com¬ 
pounds. 170 

nitrogenous materials. 377 

saccharin in, det^ermination. 867 

turbid with yeast cells, examination.. 377 

wort, oxidation. 251 

Bees, anatomy of salivary glands. 443 

and honey. 64 

as affected by arsenites, U. S. B. A ... 651 


Page. 


Bees, biology and anatomy, U. S. B. A. 441 

culture in Ontario. 217,419 

fertilization of vanilla flowers by.... 195 

foodiilants. 64 

wintering in tlie ground. 64 

Beeswax moths, notes. 149 

Beet chips, feeding experiments with. 241 

diffusion residue, feeding value. 15 

leaf spot. 902 

treatment, K. J. 9P6 

Pa. 736 

root rot, notes. 487,1000 

N. J. 904 

roots, Phoma betet on. 737 

rust, notes, N. J. 906 

scab, notes, Me. 735 

N.J. 905 

seed, germination experiments ..1_ 224 

sprouting before sowing. 984 

seeding. 722 

sugar in California, notes. 216 

industry in Nebraska. 985 

Beets and beet loaves, composition. 418 

culture experiments, Colo. 296 

downy mildew, U. S. B. A. 558 

fungus diseases, N.J. 905 

harvesting machines. 641,848 

seeding. 722 

sugar in, N. Y. State. 984 

varieties. 410 

Colo. 984 

La. 142 

. Oreg. 65 

l‘a. 727 

white rust of, N.J. 906 

Beggar weed, culture ('xperiimmts. N. ('_ 35 

notes. 96 

Begonia dist^ases, notes. 233 

JtcloUoma americana, notes. 236 

grueus, notes. 236 

Belt fastenings. 264 

Bcnincam cerifera, notes, N. Y. Cornell. 217 

Bcnziii as an insecticide, Vt. 1007 

Berberis spp., notes. 221 

Bergrothia etoelii, notes.;. 443 

Berg’s lactoscope, notes. 475 

Bermuda grass, culture experiments. Nev.. 294 

methods of destroying, Ark 430 

notes. 694,823 

Berry hushes, support f(»r. 221 

Betnlinem, embryology. 195,279 

Bhakha plant and its effects on cattle. 245 

Bibio albipenniu, notes, Mich. 649 

Billbiigs, corn, notes, Iowa. 314 

Binding twine, tests .. 252 

Biological experiments, limits. 488 

survey of Indiana. 488 

Bird lice as niutualists, U. S. B, A. 740 

Birds iiy uring apples.-. 300 

wild, useful. Ya. 694 

Bisulphidofcarbon. (/S'ceCarbonhisulphid.) 

Biting spiders, notes, U. S. B. A. 740 

Bitter rot of apples, U. S. I). A. 558 

Bituminous shale, analyses, Ky. 274 
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Blackberries, varieties 



l*Hge, 


Page. 

825 

Can. 

... 423,424 

peaches, Del. 

. 827 

La. 

.... 142 

pears, U. S. D. A. 

. 557 

Mass. Hatch ... 

. 636 

pears and apples, Can. 

. 431 

Mich. 

.52,55 

potatoes, treatment. 

. 833 

N. Y. Cornell... 

. 637 

[ tomatoes, treatnnmt, M iss. 

. 829 

N. Y. State. 

_ 56,988 

i variegated ivy, N.J... 

826 

Oreg. 


; tip, of oruamental f(;rns, N. .1. 

. 827 

Pa. 

... 142,727 

t\vig, of apples and xiears. Wash. 

560 

Tenu. 

. 725 

lUifisus leucopterm, notes, La. 

. 235 

Wyo. 

. 55 

Ohio. 

.. 151 


Black knot, external characteristics. 909 

of cherries. 1000 

plums, N. Y. Cornell. 909 

K. Y. State. 998 

Wash. r)60 

medic, culture experiments, N. C- 94 

notes. 808 

Ky. 294 

mold in (;orn, notes. 05 

pepper, notes, Yhi. 630 

])oplar, notes, N. Y. (’ornell. 425 

rot of grapes. 23.9 

notes. Can. 02 

N. Y.tJornell... 7.34 

II S. I). A. .558 

treatment. 02,830 

Teiin. 724 

sugar cane in East Java. 311 

sweet potatoes, XI. S. D. A -... 987 

tomatoes, notes. 234 

tomato, II. S. 1). A. 558 

Black H(5ale, notes. 741,742,834 

spot, notes, N. Y. Cornell. 546 

of ])eachos, X.^ .S. J ). A. 557 

“Black sulphur. ' (.SVc Par oidiiim.) 
lilastobasigchalcofrontt lla, notes, XI. S. I). A. 313 

glandulella, notes, D, S. D. x\... 440 

Blastophaga pseiies, notes. 654 

Biighia mpida, notes. 221 

Blight, fire, of <iuince8, N, Y. Cornell. 9(t0 

leaf, of calceolarias, N. J.x... 827 

cherries, U. S. D. A. .5.58 

goos(*herrie.s, U. S. D. A- 5.57 

horse chestnut, notes, II. .S, 

1). A. 566 

mignonette, XI. S. I). A. 558 

pears, IT. S Ih A. 555, 558 

plum and cherry, pieven 

tion, N. Y. State. 1001 

plums, IT. S D. A. 5.58 

potato, Mi<di. 228 

U.S.D.A... 558 

quinces, N. Y. Cornell. 900 

IT. S I). A. .5.58 

strawberry, N. Y. Cornell... 910 

U. S.D.A. 5.58 

strawberries, t r e a t m e n t, 

Mich. ,53 

sweet potatoes, U. S. 1). A... 987 

of blossoms... 61 

cosmos, notes. 437 

dracajnas, N. J. 827 

egg plants. Fla. 646 

garden pinks .. 234 


Blister beetle, on sugar beets, Iiid. 38 

beetles, notes, Ohio. 150 

Bhi<rk system for numbering country 

houses. 754 

Blood, dried, aualyses, N. J. 707 

serum albuminoids, precipitation ... Ill 

Blood red ladybird, notes. 741 

Blo.ssoms, fruit, uou fertility. 992 

relation to fruit... 991 

B1m<“ gras.s, English, analysiis, S. I)ak. 404 

germination tests. 429 

hay, analyses, Minn. 1008 

Koutucky, analyses, N. I)ak- 752 

S. Dak .... 404 

(Milture experiments, 

Colo. 296 

culture (‘xporiments, 

Mass, State. 290 

culture experiments, 

Nev. 294 

culture cxiieriments, 

Utah. 531 

notes, La. 215,642 

i'exas, n()ti'.s. 95 

Cal. 721 

La.215,542 

worm, notes, N. Y. Cornell. 63 

gum tree of New South Wales, notes.. 730 

joint, analyses, S. Dak. 403 

hay, analyses, Minn. 1008 

lupine, culture experiments. 407 

stem, big, analyses, S. Dak. 403 

bushy, analyses, S. Dak. 403 

weed, notes; N. Mex. 732 

Boarmiaplvmof/eraria, notes, TJ. S. D. A- 312 

Boatvriae, aualyses. 630 

Boerhaviaannulata, notes, U.S.D. A. 114 

Bog rush, big-headed, analyses, S.Dak. 404 

slender, analyses, S.Dak. 404 

Boiler soot, analyse.s, Mass. State. 287 

Bokhara clover, analyses. Mass. State. 294 

notes, Ky. 294 

Alass. State. 294 

Boletus ItUenSy ndies. 728 

Bollworm. {See also Corn worm.) 

notes, Ohio. 151 

on tomatoes, S. C. 141 

Bone analyses. 401 

Ala. 401 

Maas. State. 184, 202, 287, 522, 980 

N.J. 706,797 

Pa. 798 

K.I.*.. 402 

ash, analyses, N.J. 396,797 
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Page. 

Bone, ground, analyses, Mass. State. 9B0 

N.J. 797 

Pa. 798 

manuring with. 203 

meal and Thomas slag for oats. 519 

application. 631 

as a fertilizer. 713 

available phosphoric acid in- 624 

detection of adulteration. 134 

otfect on character of milk, Vt.. 926 

solubility of phosi>horic acid in. 398 

tankage, analyses, N. J. 396 

Boneblack, dissolved— 

analyses. Mass. State. 202,287 

N.J. 396,767 

Bonos, utilization. 979 

value in agriculture. 882 

‘ ‘ Bon-Sag, ’ ’ in Africa. 151 

Books, preservation in the Troiucs. 152 

Boophilus hovU, notes. La. 235 

Tex. 471 

Borate of lime, analysis. Cal. 794 

Bordeaux mixture— 

and color tests. 910 

and eau celeste for shot-hole fungus of 

plums, Fla. 646 

and Paris green for codling moth and 

apple scab. 741 

fruit bark beetle, 

Ind. 1004 

as a fungicide, Iowa. 307 

IT. S. D. A. 558 

as an insecticide, Ky. 235 

effect on potato plants. 234 

silkworms. 442 

ferrocyanid test for.... 437,560 

for ai)ple and x>ear8cab,Vt. 999 

pests, Ky. 317 

black knot of plums and cherries, 

Js’.Y. Cornell. 909 

carnation rust. 234 

cucumber ilea beetle. 652 

leaf diseases of nursery stock, N. Y. 

State. 302 

spot of beets, N. J. 906 

nursery stock, U. S. D. A. 432 

pear leaf blight, U. S. D. A. 555 

potato diseases. 305,435 

rot, Can. 435 

K. Y. State. 62 

scab. 410 

Mich., 228 

improved formula, U. S. D. A. 557 

notes. 560 

preparation.i. 910 

and use, IT. S. I). A. 558 

with Paris green, Mich. 53 

Boreal ladybird, notes, N. Y. State. 833 

Borer, clover root, notes, Mich. 648 

stem, notes, Mich. 649 

. peach, notes, K. Y. Cornell. 546 

twig, IT. S. B. A. 441 

pear, notes —.. 443 

IT. S.B.A. 652 

quince, N. T. Cornell.. 900 


Page. 


Borer, squash, notes, Iowa ... 1005 

Botanical analysis of meadows.’. 776 

chart of France. 617 

course, model for. 786 

^ excursion in the Tropics, U. S. 

D. A. 557 

seminar of Nebraska. 487 

terms, pronunciation. 487 

Botanist, report, Can. 415 

Fla. 646 

Ind. 485 

Me. 734 

Mi.S8. 786 

N. J. 785 

N. Y. Cornell. 486 

S. Bak. 582 

Vt. 908 

Wyo. 943 

Botany, abstracts of articles. 15, 

111, 274, 378,504, 615,691, 776,869,966 

de8crii)tive. 617 

Division, IT. S. B. A ... 113, 

114,144,190, 777,888 

metamorphosis in. 780 

nomenclature in. 617 

of Death Valley Expedition, F. S. 

B.A. 113 

physiological, apparatus. 787 

text-books. 278,507,874 

Botrytis cinereal notes. 147, 311 

on grapes. 147 

tenella, for destruction of white 

grubs. 151,317,653,917 

vulgaris^ notes. 234 

Bouteloua raeemosa^ notes, Utah. 531 

spp., notes, S. Bak. 403 

Box elder, notes. 993 

Bran and Paris green for cutworms, IT. S. 

B . A. 441 

shorts, analyses, Utah. 569 

com, analyses, Conn. State. 153 

wjieat, analyses, Ky. . 274 

Mass. State. 163 

Minn. 1008 

V8, whole grains for feeding.... 1011 

Brandy, composition and analysis. 775 

BrasHca campestru, notes, Greg. 822 

chinensig, notes, N. Y. Cornell. 217 

japonffca, notes, N. Y. CornoU. 217 

juncea, notes, N. Y. Cornell. 217 

nainformU^ notes, N. Y. Cornell... 217 

napus, notes, Mass. State. 294 

pe-tsaiy notes, N. Y. Cornell. 217 

Binapistrum, notes, Wis. 145 

sp., seed coats. 196 

Brassy cutworm, notes, U. S. B. A. 313 

Bread, digestibility, as affected by alumi¬ 
num compounds. 238 

from grains without grinding. 468 

lupine seed meal. 67 

analyses. 68 

spoiled rye, examination. 663 

Graham, food value. 163,467 

physical nature.. 468 

Breadfruit, notes. Fla. -636 

Breed tests of cattle, Utah.. 572 
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Pa^je. 

Breed tests of cows.. 457,573,935 

pigs, Utah. 572 

poultry, Can.*. 466 

sheeji, Utah .. 572 

Breediogi principles. 332 

Breeds of cattle, European. 408 

cows, N. y. State. 1013 

Brewers’ grains— 

analyses, Pa. 110 

dried, analyses, Mass. State. 133 

N. J. 842 

digestibility, Maas. State. 318 

for milch cows. 160 

Brewing, corn in. 1026 j 

Brick walls, efflorescence.. 503 j 

Brine, analyses. Cal. 794 j 

test for potatoes. 889 i 

Bristly foxtail, analyses, S. Dak. 403 ] 

British Board of Agricnlturo, Journal. 255 I 

Broad-winged hawk, notes, Va. 694 j 

Brome grass— I 

analyses, Utah. 569 \ 

awnless, culture experiments, Colo. 296 

notes. Can. 415 

culture experiments, Nev. 294. 

Hungarian, culture experiments, Cal... 807 i 

Utah. 531 j 

notes. Cal. 721 j 

meadow, culture experiiueuts, Utah- .5.31 j 

rough, analyses, S. Dak. 404 

Schrader’s, notes, Cal. 721 i 

smooth, analyses, S. Dak. 404 i 

upright, analyses. 722 i 

Bromin absoridion of fats. 961 

Bromua notes, S. Dak. 404 ! 

erectun, analysis . . 722 j 

inermis, culture experiments, Colo. 296 

notes. Cal. 721 

Can 415 

schraderi, notes, Ky. 294 

• secalinuft, notes. 486 I 

unioloides, notes, Cal. 721 

Broom corn,evergreen, culture experiments, 

Colo . 984 

Japan,cultur(^experimcnt.s,Colo. 984 

millet, notes, Mich. 714 

varieties, Can. 418 I 

^Yyo . 44 : 

rai>e of hemp and tobacco, Ky .. 233 

Brown lace-winged fly, notes. 741 

necked ladybird, notes. 741 

rot of grai)es, notes, Can. 62 

N.Y. Cornell. 734 ; 

treatment, Tenn. 724 | 

plums, notes, Tex. 893 i 

sap chafer, notes, U. S. D. A. 740 

scale, notes. 834 

Bruchu9 4-maculata, notes, Tex. 438 

/aba, notes, K. C. 65 | 

obteotus, notes, Me.. 740 j 

Tex. 438 j 

notes, C. 65 j 

Tex. 438 

Wash. 562 

rvjtrmmwt notes, Tex.*. 438 


Paga 


Bnilld method for margarin in butter. 372 

Brunisiire caused by puncture of insects .. 660 

of grapes. 229,647,910,1000 

Brush and stone drains, construction. 848 

liryohia nbhilis, notes. 742 

pratensis, notes, Oreg. 837 

ribis, notes. 742 

liucculairix pomifoliella, notes, Me. 740 

Buckwheat, analyses, Mass. State. 294 

ns afl'e<‘ted by atmospheric elec¬ 
tricity, Utah ... 537 

crop statistics, U. S. D. A. 682 

culture experiments, Colo. 296 

Mass. 

State.. 294 

fertilizer experiments. 88.3 

Japanese, culture experiments, 

Ahi. College. 982 

notes, Ark. 212 

Mass. State.. - 294 

raiddliugs, analyses, Pa. 110 

v'arieties, Can. 416 

Colo..... 084 

La. 216 

Wyo. 44 

Bud development of deciduous trees. 279 

moth, notes, N.Y. Cornell. 636 

variation in plants.'. 786 

Budding poaches, notes .. 221 

trees in winter, now met hod, Tex.. 547 

Buddleia utahensii, notes, U. S. D. A. 114 

Bulfalo beetle, notes, Vt. 1007 

berry, notes. 728 

berries, varieties, Wyo. 56 

grass, analyses, S. Dak. 403 

false, analyses, S.Dak....;.. 403 

milk, analyses. 669 

moth, note.s, U. S. D. A. 561 

treatment, U. S. D. A. 561 

tree hopper, notes, Colo. 815 

U. S. D. A. 662 

Bulbous chervil, notes. 298 

plants in North Carolina. 143 

ornamental, fungus disease, 

N. J. 826 

Bulbs, flowering, culture in North Carolina. 547 

Bull thistle, notes, Oreg. 822 

pine, adax)tability to the West. 903 

Bumblebees in New South Wales . 837 

Bunch grass, large, notes. 97 

Bijear grass, analyses, S. Dak-.- 404 

Bur clover, notes, La. 215 

grass, notes, K. Mex. 732 

reed, analyses, S. Dak. 404 

Burdock, common, for fiber, U. S. D. A. 207 

notes, Wis. 145 

Burette clamp, convenient... 273 

Burnet, analyses. 883 

S. Dak. 404 

Uteh. 569 

culture experiments. 405 

Utah. 631 

Burnt marl, analyses, Ky. 274 

Burrill disease of corn and cornstalk disease 
of cattle. 855 
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Page. 


Bush beans, varieties, Pa. 727 

Ftah. r>48 


lespedeza, notes. 97 

lima beans, varieties, Pa. 727 

Butter accumulator tests, N,Y. Cornell. 246 

analyses. 503,578 

Ky. 274,337 

analysis, Konigand Hart method.... 373 

oleorefractometer in. 274 

and margarin, analysis. 273 

change in keeping. 168 

composition as affected by acidity of 

cream, Vt. 938 

dairy vs. creamery. 670 

detection of coloring matter in. 1.5 | 

foreign fats in. 868 ■ 

margarin in. 189 

detennination of fat in, Ky. 272 i 


Pa. 108 

effect of cotton-seed meal on, Tex... 324 

examination with polarized light... 274 

exhibition in Massachusetts. 337 

exhibitions, Swedish.. 169, 2.50,483, .580,938 

exportation from Norway. 172 

exports, Finnish. 85 

extractor, test. 477 

fat, determination of I’atty acids in.. 271 

faults. 941 

from different kinds of milk. 669 

milk with largo and small iVit 

globules, Yt. 939 

sweet cream v.<i. ripened cream, 

Vt.;. 936 

fungus on. 1025 

making, modern processes. 941 

notes. 483 

souring cream for. 167 

margarin in, Brulle method for. 372 

methods of analysis. 612 

preservatives. 754 

Iiroduction by different breeds, N, Y. 

State.68,69 

cows, Can .. 478 

in Norway. 172 

winter, Minn. 925 

quality, as affected by food. 941 

refractometer, new. 868 

salting. Pa. 758 

Schleswig-IIolstein, decline in qual¬ 
ity . 941 

substitutes, Pa. 753 

regulations controlling 

in Jersey. 84 

vegetable oils in, recognition. 271 

water content. 670,671 

yield, calculation, Can. 478 

Buttertlios, migration, U. S. I). A. 1003 

Ihitterfly, cabbage, notes.*.. 917 

gray hair-streak, on beans, TT‘. S. 


I 


! 


i 


D. A, 


1003 


yellow, notes, Mich. 649 

Butyric acid fermentation. 272,1025 

Botyrometer, Colibri. 764 

By-prmlucts, feeding. 330 

Bi/twnia toimntosHi, notes.. 65 


Page. 


Cttblwge aphis, notes.. 317 

Ohio. 151 

bacterial disease, Ky . 229 

bug, harlequin, in Oklahoma. 740 

butterfly, imiiorted, notes.. 917 

notes. 567 

Chinese, notes, N. T. Cornell. 217 

club root, N.J. 824 

notes. 65 

treatment. 647 

culture experiments. 405 

Colo. 296 

Fla. 637 

fly, notes. 65 

gall insect, treatment. 1007 

leaf curl, notes. 548 

pliisia, notes. 917 

root maggot in America.. 917 

notes, N. Y. Cornell.. 911 

treatment, N. Y, Cor¬ 
nell. 914 

varieties. Iowa. 985 

La. 142 

Me. 725 

Mich. 218 

Oreg. 65 

Pa. 727 

Utah. 548 

Cabinet beetles, U. S. I). A. 440 

Ca<’ao, api)aratus for drying. 216 

as food. 673 

beetle, notes. 838 

bug of Java. 440 

notes, Fla. 636 

Caco’.cia argyrospila, notes, Colo. 315 

semiferniia, notes, Colo. 315 

(Jactacece, aflinities. 487 

Cacti, grafting. 993 

Cactus, revision of 8pecie.s, XT. S. T). A. 190 

Caeoma nitens, note.s. 832 

“ (’sesar weed, ” for tlber, U. S. D. A. 207 

Oahoon palm, notes, Fla. 636 

Calamagrostis confinis, notes, S. Dak. 403 

Calatnovil/a longifoUa^ notes, S. Dak. 403 

(^alandra granaria, notes, Tex. 438 

oryzce, notes. La. 235 

Tex. 438 

Calceolarias, leaf blight, N.J. 827 

Calcium chlorid, absorptive imwer of soils 

for. 121 

in determination of potash 

in fertilizers. 866 

oxid in quicklime. 376 

Calf feeding, peanut oil in. 663,842,931 

manure voided by. 397 

Calico works refuse, analyses. Mass. State . 287 

California forestry experiment stations .... 731 

Station, bulletins.141,715, 717,721 

notes. 1031 


report. 775,788,790,791, 

792,793,794,798,806,807, 
808,809,812,814,815,816, 
817,818,819,820, 821,822, 
829,830,831,832,838,849 
University, notes. 1031 
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CaliforniH rmlina>, new. 2M3 

wines..345, 9ii5 

Callas, diseases, N. J. 826 

CalUrhytU fruticola, notes, U. S. 1). A. 440 

Calorimeter, Mahler’s, description. 942 

Calves, contagions diarrhea. 576 

feeding experiments. 332 

Mass. St at**-... 322 

Minn. 923 

N.C. 922 

separator skim milk for, Iowa. 4.’>3 

skim milk vg. whole milk for. 468 

N. C -. 922 

Camarota Jfavitarfiu, notes. 316 

Cambala annulata, notes, Ky. 235 

Camel, echinococcus in . 470 

Camelia japonica scale, notes, La. 235 

Canada hay, analyses, Mass. State. 1023 

pens and oats, f*Ttilizer experi¬ 
ments, Mass. State. 293 

stations, additions to arboretum... 41 r» 

imblieations. 54,55, 


62, 16!), 392, 394, 395, 397, 402, 
405, 403, 410, 414, 415, 416,417, 
418, 419,421, 422, 423, 424,426, 
429, 430,431, 434, 435, 436,437, 
441, 443, 450, 451, 452.453,4G1, 
462,463, 465, 466, 468, 473,474, 
475, 476, 477, 478, 480, 484, 485 


thistle, fiingns on. N. J. 823 

notes, Oreg. 822 

VVis. 145 

Cafiaigre, cultiv.ation and preparation for 

market. 631 

culture... 541,722 

Cal...;.715,722 

N.Mex. 984 

tanning qualities. .345 

Canal mud, analyses, Mass. State. 287 

Canary grass, culture experiment.H. 405 

Cal. 807 

Colo.... 290 

seed, notes. 985 

Cancer, coccidian origin. 932 

Cane disease iu South Queensland. 560 


I 


fungus disease. 233 j 

grass, notes. 93 j 

juice, ash content. 274 I 


sugar, alkalinity. 274 

in malt and wort. 376 

presence of commercial glucose, 
determination. 183,867 




polarization. 273 I 

sugars, alkalinity, determination. 274 I 

wax, investigations. 274 ! 


C^ker of apide trei s. 831 | 

larch trees. 831 j 


Cankerworm, fall, notes. 654 

notes. 567 

Ominabifi sativa, notes. 294 

Cantaloupe, definition. 992 

Cantaloupes, varieties, Ark. 53 

Caponlzlng experiments, Oreg. 71 

Capons, feeding experiments, N. Y. State ... 77 

Capsella burm-pastoris, notes, Nev. 67 


6205—No. 12-3 


Page. 

Cara'jana arhorescenn, notes, Can. 427 

Carholiyd rates— 

determination. 106 

formation of fat from. 72 

importance in physiology. 503 

in corn, as aflected by slow drying, 

. 744 

insoluble i n Lactarius piperatus . 110 

inversion. 106 

of mushnmms. 195 

the gum oi Acacia decurrens . 775 

yeast. 869 

rdle in intramolecular respiration of 

plants. 113 

Carbonate of lime in arable soils, rdlo. 283 

soils, determination... 118 

potash, analyses, Mass. State. 287 
Carbon hisulpliid — 

as an iiiHec1i(*ide. 668,6.55 

Ky. 1006 

Vt. 1007 

cover for fumigation, IT. S. J). A. 1003 

effect on yield of crops. 564 

for destroying nematode,s in the soil... 147 

melon lice, IT. S. D. A. 650 

Carbon dioxid, formation by detached leaves 277 

in fruit shipping. 0.38 

Carbonic acid content of air. 196 

in drinking and mineral 

waters, studies. 273 

Carex arutata, notes, S. Dak. 404 

rctrorm, notes, S. Dak. 404 

«iccata, notes, S. Dak. 404 

stenophylla, notes, S. Dak. 404 

stmmmea, notes, S. Dak. 404 

notes, S. Dak. 404 

fti/chiiocephala, notes, S. Dak. 404 

vulpinoidea, notes, S. Dak. 404 

Carica papaya, notes, Fla. 636 

Carnation rust, Bordeaux mixture for__ 234 

twitter, IT. S. D. A. 440, 740 

Carnations, aerial roots of. 873 

fungus diseases. 832 

N.J. 825,826 

Oarneodes viegsoria, notes, Yt. 915 

Carpet beetle, (.SVe Bufialo beetle.) 

pitchy, notes, Vt... 1007 

(larpocapgapomonella. (Sec Codling moth.) 

Carrion beetle, squash. 654 

vegetarian, notes, Can. 442 

Carrot fly, note.s, Me. 740 

Carrots, analyses.%. 37 

Can. 402 

Mass. State. 294 

rtah... 669 

culture experiments, Cal. 807 

Iowa. 986 

Mass, State .. 294 

Utah. 532 

fertilizer experiments. 890 

varieties.:. 890 

Can.416,418,419 

Nev. 293 

Oreg. 36 

Casein curd, analyses, Pa. 110 

digestion products. 1023 
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EXPERIMENT STATION EECOED, 


PagG. 

Casein in cow’s milk, determination, N. T. 


State. 966 

of cow's milk, study. 165 

human milk, study. 165 

Cashew nut, notes, Fla. 636 

Cassava, analyses. 818 

culture experiments, Fla. 635,636 

Oastilloa elautiea^ not«s. 251 

Castor beans, culture experiments, Miss... 819 

pomace, analyses. Mass. State. 287 

Casuarinece, comparative anatoiii}’. 279 

Catabomba pyrastH, notes. 741 

Catalpa planting in the West. 649 

Cataitega aceri^lla^ notes. 1008 

Vt. 915 

Catch crops, autumn, culture. 720 

Caterpillar, clover-head, notes, Mich. 649 

clover-seed, notes, D. S. D. A... 313 

on Helleborus niger .*... 917 

tent, notes, Oreg.. 65,836 

U. S. D. A. 313 

Caterpillars, bacteria infesting. 05,655 

notes. 317 

Catley guava, notes, Fla. 636 

Cattle, abortion. 165 

and meat supply of Germany. 756 

br<«d tests, Utah. 572 

British, improvement. 468 

dehorning, N. Y. (yornell. 666 

effects of the Bhakha plant on. 245 

measuring band, Kjellestrbin’s. 468 

plagues in Germany, repression_ 472 

pleuro-pneumonia.. 472 

^ poisoning by acorns. 472 

Lathynig mtivus seed. 472 

aKnmiuation, Ky. 274 

ringworm in, Del. 845 

tick, notes. La. 235 

ticks and Texas fever, Tex. 471 

device for destroying, Tex.... 473 

Wahima, of central Africa. 242 

Cauliflowers, varieties. Can. 423,424 

Me. 51,725 

Mich. 218 

notes, Nev. 294 

Ceanoth.ua pinetorum, notes, U. S. D. A. 114 

Ceddomyia deatYuctor. {See Hessian fly.) 

leguminicola, notes, Mich. 648 

N. C. 65 

U.S.D. A. 313 

pini, studies. 316 

rhoia, notes, U. S. D. A. 1002 

tritici, notes. 316 

Cecidomyid on poison oak, U. S. D. A. 1002 

Cedar, red, moth on. 316 

notes. 993 

Cednta aUantica, notes. 144 

Celery diseases, notes, N. T. State. 60 

fly, notes. 660 

stem fly, notes. 560 

varieties, Fla. 637 

La... 142 

Mich. 218 

Oreg. 6 

Pa. 727 


Paga 


Cell membrane of fungi. 195,506 

membranes of plants.14,968 

dissolution during germi¬ 
nation . 301 

Cells, animal and vegetable, iron compounds 

in. 968 

vegetable, centrosoraesin. 388 

Cellulose, chemistry. 869 

derivatives. 190 

fungus, study. 869 

in bacilli and fungi. 110 

feeding stuffs, determination.. 866 

sugarcane. 111,273 

reserve, action of diastase on .... 966 

Cement, analyses. Cal. 794 

benches for subirrigation in green¬ 
houses . 299 

Oenehrua tribuloides, notes, N. Mex. 732 

Centaurea cyanna, notes, Oreg. 822 

Centiorhynchus aulcicoUia, notes.917,1007 

Centipedes, venom, XT. S. D. A. 740 

Centrosplieros in fungi. '280 

Cephalotaxua drupaoea, notes. 144 

fortiinei, notes. 144 

pedunculata, notes. 144 

Ceratiomyxa, swarm spores. 487 

Ceratocyatia fimbriata, notes, U. S. D. A ... 987 

Cercoapora as a cause of peacli spot, U. S. 

D. A. 5.57 

flexuoaa,'n. up . 1000 

graminicola, n. sp. 1000 

hibisci, n. ai) . 1000 

mianiafsippiensis, n. sp. 1000 

reaedm, notes, U. S. D. A. 558 

Cereal, rusts, U. S. D. A.... 559 

seeds, method of examining. 279 

Cereals as affected by fungi. 560 

culture experiiuonts, Cal. 808 

fertilizer requirements. 541 

loss of weight in storage. 419 

pollination. 140 

Cerebro spinal meningitis in horses, Del... 843 

Ceresa hubulua, notes, Colo. 315 

U.S.D. A.. .562 

taurina, notes, U. S. D. A. 562 

Certinensis po])lar, notes, N. Y. Cornell. 425 

Oeuthophilus latibuli, n. sp., U. S. D. A. 440 

Ceylon coca leaves. 44 

Ohcenomelea japonica aerotina, notes. 649 

Chcerophylhim bidboauiriy notes. 298 

Chcetopaia cenea on cereals, U. S. D. A. 1003 

Chafl* scale, notes. La. 235 

Ohalara paradoxa^notGB . 487 

Oharoaaa graminia, notes. 655 

U.S.D. A. 740 

Charbon and oedema, relation. 161 

and rouget, inoculation against... 80 

bacillus, studies. 666 

symptomatic, and malignant oede¬ 
ma. 165 

Charts in soil, study. 794 

Cheat, analyses, Ky.*.. 274 

Check list of plants of the Kortheastern 

States. 487 

Cheese, Ainerioaa, analyses... 888 
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I*age. 


Cheese, analyses. 338 

ash analyses. 935 

bacteriology. 674 

blue spots. 482 

Borden, analyses. 338 

Camembert, analyses. 338 

cellars, ventilation. 674 

changes during ripening. 342 

Cheddar, analyses. 338 

manufacture. 481,1025,1020 

Cheshire. 85 

analyses. 338 

cholera bacilli in.-. 168 

determination of fat in .... 11,15,100,673 

double cream, analyses. 338 

Dutch, analyses. 338 

Edam, manufacture, Minn. 030 

N.Y. State' ... 1026 

factories, care of milk for. 169 

from centrifugal milk, analyses.... 85 i 

goat’s milk, analyses. 82 

reindeer’s milk, analyses. 82 

Gloucester, analyses. 338 

Gorgonzola, analyses. 338 

Gouda, manufacture, Minn. 039 

-N. Y. State... 1026 

Gruy{ire, analyses. 338 

legal standard for, N. Y". State. 340 

Lombardy, cause of gre<‘U color.... 673 

making, bacteria in. 85,250,941 

experiments,N.Y.St.'itc. 85,1020 
from milk rich in fat, N. Y. 

State. 1026 

in Canada. 480,484 

mites, repression. 939 

Parmesan, anal^^ses. 338 

prevention of green coloration. 85 

production by ditferent breeds, N. 

Y. State..... 68 

quality, ns allbcted by chemical fer¬ 
tilizers. 109 

ripening, study, N. Y, State. 1026 

Roquefort, analyses. 338 

skim milk, manufacture. 85,484 

skii)per, uptes. 653 

soft, manufacture. 941 

Stilton, analyses. 338 

vegetable. 672 

York cream, analyses. 338 

Cheimatobia brujincfla^ notes .. . 316 

Chelanops n. sjr, U. S. D. A. 440 

Ohclyoxmus xerobatis, n. sp., U. S. D. A- 440 

Chemical and seed-control stations of Swe¬ 
den, reports. 677,041 

apparatus, new. 776 

control stations of Sweden, re¬ 
ports. 109, .377 

institute of University of Halle, 

description and plans. 504 

instruction in the United States.. 110 

laboratory of University of Sfc. 

Petersburg. 615 

station at Oerebro, report. 190 

Chemist, report, Ihd... 486 

Kv . 274 


Page. 

Chemist, report, N. Y. Cornell. 486 

Ohio. 172 

S. Dak. 582 

Tex. 582 

Wyo. 943 

Chemistry, abstracts of artiedcs.9,104, 

187, 269, 367, 502, 609, 689, 775, 864, 964 

agricultural. 691,869 

analytical.-. 691 

Division, U. S, D. A. 573,614 

olementar}", manual. 190 

of albuminoids. 966 

chlorophylls. 14,110,691,968 

copper salt fungicides. 56 

plant cell membranes. 14 

the cotton plant. Miss . 807 

tobacco. Ill 

tobacco smoke. Ill 

organic, text-book. 110 

Chemists, Association of Oilicial Agricul¬ 
tural. 178,614 

sugar, Austria-IIuJigary, cou- 

veuiion. Ill 

Chenopo&iurn album, notes, N. Mex. 732 

j Cheriraoya, notes, F'la. 636 

Chermea abietis laricu, notes. 567 

Cherries, analyses of juices. 110 

black knot. 1000 

culture. 992 

ill California. 728 

powdery mildew. 1000 

varieties. 728 

Cal. 820 

Can. 421,423,424 

Mich. 52,55 

Utah. 901 

Wyo. 55 

West India. 221 

Cherry aphis, notes. 318 

Barbados, notes, Fla. 636 

loaf blight, treatment, N.Y. State 302,1001 

U. S. I). A. 558 

sand, notes, N. Y. Cornell. 421 

scab, notes. 1000 

spot disease. 1000 

Utah hybrid, notes, N. Y. Cornell.. 421 

Westoni dwarf, notes, N.Y.Cornell. 421 

Cheshire cheese. 85 

Chestnut, culture in the West. 821 

notes. 300 

timber worm, notes, U. S. D. A... 651 

weevil, notes, K. J. .' 836 

N. C. 561 

ChOvStnuts, culture. 902 

diseases. 233,910 

varieties. 300 

Cal. 820 

Mich. 55 

Chicago maize feed, analyses. Mass. State. 1023 

Chicken dermanyssus, U. S. D. A. 440 

Chicken flea, notes. 742 

Chick-pea, culture experiments, Ala. Col¬ 
lege . 882 

Chicory, culture.. 298 

in Belgium. 548 
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EXPERIMENT STATION RECORD. 


Page. 


Chicory, fertilizer experiments... 410 

roasted. 931 

varieties. 548 

wild, culture experiments. 405 

Chigoe in Asia, notes. 566 

Chile saltpeter. 521 

Chilocorutt bivulnerug, notes. 741 

Chiloneurugdiagjridinarum, notes,U. S. 1). A. 740 

Chilopod myriapods, poison gland. 230 

Chilo saccharalis, notes. 567 


La. 235 

China grass. {See Kamie.) 

Chinch bug, distribution, TT. S. I). A. 7:J9 

false, notes, Nebr. 150 

hib<'rnatiou, IJ. S. D. A. 739 

infectious diseases, Iv’ebr. 150 j 

U.S.D.A.. 312 I 

in Illinois.234 i 

Iowa, notes, U. S. D. A. 739 j 

inillot as a trap crop, Miidi_ 7 I 4 j 

notes. 654 


Iowa.314,1005 

La. 235 

Minn. 1003 

Ohio. 151 

U.S.T). A. 651 

Chinese vegetables, K. Y. Cornell. 217 

yam, notes, Fla. 636 

cabbage, notes, N. Y. ('onudl. 217 

mustard, notes, N. Y. Cornell. 217 

potato, notes, Pa. 142 

quince, notes, N. Y, Cornell. 9iio 

Chionagpis citri, notes. 742,834 

euonymi, notes, U. S. 1). A. 650 

furfurug, notes, XJ. S. D. A. 562 

Chlorate of |»otash in mushroonis. 49 

Chloi’in, absorptive power of soils for-121,122 

compounds, etfcct on star< h con¬ 
tent of potatoes. 720 

generation for laboratory purposes 273 

in soils for sugar cane.. 295 

Chlorig alba, notes, N. Mex. 732 

Chloroform, effect on artificial digestion_ 14 

Chlorophyll, chemistry. 14,110,691,968 

forms. 786 

grains in seeds and sprouts ... 195 

Cbloroplatiiiates in nitrogen determination. 775 

Chloropg sp., notes. 316 

Chlorosis, iuffueiice of humidity of calcare¬ 
ous soils on. 233 

stock grafting on... 424 

sulphate of iron for. 312 

treatment. 147 

Cholera bacilli, effect of milk on. 249 

in dairy products.18,168 

hog, notes. 472 

Chromosomes in living organisms. 388 

Chrysanthemum culture. 649 

fertilizer requirenuuits .., 143 

leaf spot... 311 


N.Y. State. 59 

XJ.S.B.A. 558 

Chryganthemum lexieanthemum. {See Ox- 
eye daisy.) 

Chrygobothrig fetnorala, notes, Nebr. 990 


Page. 


Chrygopa californica, notes. 741 

Chrygopophagug compregdeornig, n. sp., 

notes, U. S. 1). A. 739 

n. geii., notes, U. S. 1). A.. 739 

Chrygojwgon gryllug, liay from... 634 

.vrrralafWN, notes. 93 

Cliiifa, notes, La. 215 

Churning cream at different tempera¬ 
tures, Yt. 937 

exhaustiveness. 250 

soured with hydroclilo- 

ricacid. 248,672 

exporinu'iits, Vt. 936 

treatment of cream during_ 941 

Churns, tests. 483 

Cbytridiose of grape, external character¬ 
istics. 642 

treatment. 738 

Cicada chimneys, notes, IT. S. D. A. 740 

hieroglyphica, notes. 837 

periodical, U. S. 1>. A. 440 

gejftendecim, notoa . 316 

Cider making experiments. 1027 

pure yeasts in. 485 

oxidation of tannin in. 775 

Cienegas of southern California. 790 

Cinerarias and calceolarias, notes. 549 

Cinna arundinacea, notes, S. Dak. 403 

Citron, varieties, Cal. 820 

Citrus fruits and grapes, fertilization. 729 

culture experiments, Fla. 637 

insects attertiug. 438 

notes, Fla. 036 

pomelanvg, notes. 728 

City fog, influence on cultivated plants- 16 

('ladocliytriuui, viticohtm, notes . 436,642 

Cladogporium carpophUum, notes. 1000 

N. Y. ('or- 
nell.... 546 

herbarnm and other fungi 

atfecting cereals 560 

notes. 05,147 

Clarification of juices containing glucose .. 190 

Clay in soils, determination. 118 

land, cultivation. 706 

Clerus formieariiig, notes. 654 

Climate and rainfall, inflneuce on form of 

fruit. 279 

soils, relation, Cal. 794 

effect on fruits-.*. 638 

quality of apples. 297 

influence in development of rust.. 045 

of Mexico, notes, U, S. D. A. 172 

Climatology and horticulture, iuterrela- 

tious, U. S. I). A. 507 

Cligioeampa califoni ica, notes, U. S. D. A... 313 

congtnHa, notes, Greg. 836 

IT. S. 1). A .... 313 

eroga, notes, Greg. 836 

pluvialig, notes, Greg. 836 

thoracica, notes, U. S. 1). A- 313 

Clothes moths, notes, Vt. 1007 

Clouds, classification. 970 

Clover, alsike. {See Alsike clover.) "v 

analyses, Minn. 1(X)8 
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Clover, Bokhara. (.SVe Bokhara clovor anil 


Sweet clover.) 

crimson. (See Crimson clover.) 
damage to, in Michigan, IT. S. 1). A. 740 

drasteria, notes, Midi. 649 

hay, analyses, Ky .. 274 

Minn. 1008 

worm, notes, Mich. 648 

IS’.C. 65 

IJ. s 1). A. :m 

head caterpillar, noti^s, Mich. 649 

thrips, iiotes. Mich. 645) 

insects affecting Mich... 648 

Japan, Japan clover.) 

leaf beetle in Maryland, IT. S. 14. A . 44o 

weevil, notes, Mich. 648 

U. S. 1). A_ 6.52 

mammoth. (See Mammotli clover.) 

mite, notes, Greg. 807 

lieavine, cnltnro experiments, Utah. 531 

red. (See lied clover.) 

root borer, notes, Mich. 648 

N. C. 65 

mealy bug. notes. Mich. 649 

rot , notes, Gel. 828 

seed, American, control. 851,5)03 

American vs. German .. 57 

caterpillar,notes, U. S. G. A .. 313 

examination. 428,5)03 

dodder in. 428 

gcTmiliation test. 638 

impiiiities. 4.30 

midge, notes. 65 

Mich. 648 

U.S. 1). A. 313 

vitality. . . 641 

sickness, prevention. 58 

silage, analy.‘4cs, Utah. 56!) 

stem borer, notes, Mich. 619 

straw, analyse.s, Minn. 10i>8 

sweet. (aScc Sweet <• lover.) 

varieties. 343 

white. (See IVhite clover.) 

zizag, culture experiments, N. C ... 35 

Club root, notes. . 147 , 95)6 

of cabbag<‘ and its allies, N. J- 824 

notes. 65 

treatment. 647 

turnips. 147 

ru.sli, river, analyses, S. Gak. 404 

Cniciis an'<enMw, notes, Oreg. 822 

Wis. 145 

hmceolatuji, notes, Iowa. 551 

Oreg. 822 

Coast sands of Franco, reclamation. 75)4 

Coca, cultivation in India. 44 

leaves, Ceylon. 44 

CocciJ<4?, maritime species, U. S. G. A- 563 

u.sp., notes. 443 

Coocidian origin of cancer. 932 

Cocmnella ahdominalis, notes. — 741 

califomiea, notes. 741 

(Tjeis) conformis, notes. 741 

tr^asciata juUana, notes. 741 

oevhta, notes..... 741 


Page. 


Coccinella U-notalu, notes, N'elir. 150 

artwf/winca, notes. 741 

('occinellidie, notes, S. G. A. 313 

Cockle bran, analyses. 1008 

(-ocklebur, notes, N. Mex. 782 

M is. 145 

spiny, notes, Oreg. 822 

(Cockroaches and locusts of Gidiuiia. 440 

migration, U. S. 1\ A. 1002 

( ’“coa as food. 931 

Cocoanuts, notes, Fla. 636 

(Joeo grass, notes. 823 

Codling moth, ursenites for, Ivy. 1006 

double brooded, U. S. G. A ... 739 

in Australia.. 236 

N('\v Jersey. 566 

notes. 236,310,560,567,654 

Colo. 315 

Ky. 314 

N.\'. Cornell. 900 

U. S. 1). A. 739 

Utah. 566 

remedies, Ori'g. 65 

Pa. 150 

treatment, Idaho. 236 

Coffee, adulteration. 331 

culture in Africa. 44,898 

Honduras. 216 

examination. 190 

insects of Hawaii. 446 

Liberian. 216 

new alkaloid in. 190 

(.Cold, effect on growth of trees. 781,786 

l>lanta. 777 

days, occurrence. 789 

storage of fruit.299,993 

waves, origin. 976 

(y’oleoptera, (Janadian, notes. 1008 

i'oleoptera sji., notes. 64 

('olcophorafeteherclla. notes. 1008 

Cnleosanthvs des *.ytorum, notes, U. S. 1). A .. 114 

2^hilodice, notes, Mich. 649 

(Colibri butyrometei. 754 

Colletotrichvm falcatvni, notes. 432 

lindem utfrianum, notes, Okla. 997 

IJ.S.G.A-. 558 

oiif/oc/jcpfwm, notes. 909 

Colorado Itiver hemp, notes, U. S. G. A. — 207 

Station, bulletins. 485, 

553,901,981,982,984,987,1020 

report. 296,315,346 

turkey-foot grass, notes. ' 97 

Color in tanuingmaterials. 868 

of milk, relation to fat content. 250 

Coloring inatti r in butter, iletection. 15 

(California red wines.... 966 

grapes. 615 

huckleberries. 615 

plants. 968 

Sop h ora ja poniea . 869 

siinllower seed.s. 115 

of apples. 994 

Colors, floral, laws of. 998 

Colostrum, analyses. 335,668 

of the cow, study..— 666 
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Columbian bark beetle, notes, XT. S. 1). A... 651 

Exposition, horticultural les¬ 
sons. 993 

Colza oil, composition. 15 

Comfrey, i>riokly, analyses, Mass. State ... 294 

culture experiments. 405 

notes. Mass. State. 294 

Commerce between Mexico and the United 

States, U.S.D.A. 347 

Comparative morphology of fungi, U. S. 

I). A. 557 

Completoria complens, notes. 436 

Composition of Paris green. 964 

Covchylis amhiguella, notes. 442 

larva;, insecticides for. 236 

Confections, analyses, Ky. 274 

Coniferm, West American, notes. 301 

Conifers, diseases of, U. S. D. A. 557 

liock y M ountain. 993 

Coniferous fruits, comparative anatomy- 873 

Connecticut State Station bulletins. 247 

notes. 88,348 

report 110,130,134,136, 
140, 148, 153, 163. 169 

Storrs College, notes. 173 

Station bulletins. 655 

report. 390, 

398, 402,405, 443,444, 
445,458, 463,478, 485 

ConorhinuB bite, U. S. U. A. 441 

Conotracheliis nenuphar. (See Plum cur- 
culio.) 

Conservation of wine in its bearing on pub¬ 
lic health. 345 

Constaiitlevelapparatus for distillations ... 869 

and temperature water bath.. 504 

Consular re]>ort8, IT. S. I). A. 87,172 

Contagions diarrhea of calves. 576 

diseases for animals injurious 

to agriculture. 695 

of animals in Massa¬ 
chusetts. 164 

Convict labor on public roads, IT. S. D. A... 94.3 

Cooking of food, suggestions, U. S. 1>. A_ 331 

Cooley system in cooperative creameries, 

Conn. State. 169 

Cooperative creameries. 483 

Minn. 941 

drainage in Ilhine Hesse. 485 

experiments with field crops in 

Ontario. 419 

work against insects, IT. S. 

DA. 740 

Cooper’s hawk, notes, Va. 694 

Copper carbonate— 

ammoniacal as a fungicide, Iowa. 307 

preparation, D<d. 832 

for rust of oats and wheat, Can. 435 

Copper content of soil and cane in its rela¬ 
tion to disease.... 312 

question, history and physiology... 148 

salt fungicides, chemistry. 56 

preparation. 647 

solution, alkaline, for determining 
reducing sugars. Ill 


Page. 


Copper solutions, effect on plants. 872 

sulphate, effect on fermentation of 

grape must. 969 

for pourridid of grapes... 60 

smut of grain, Wyo... 1000 

oats, Con. 436 

spraying potatoes .... 560 

atinkingsmut of 

wheat, Can. 435 

OoprUgopheri, n. sp., U. S. D. A. 440 

Coprolite bacterium of the Permian i)eriod8 - 196 

Cord grass, analyses, S. Dak. 403 

Cordycepa melolonthce, notes. 149 

revision of genus. 872 

Ooriandrum sativum , notes, bT. Y. Cornell... 218 

Cork-forraiug trees, notes. 821 

Corn-and-cob meal, analyses, Conn. Storrs.. 444 

Ky. 274 

oats for horses, relative value, 

Utah. 751 

oat mixtures, analyses, Conn. 

Storrs. 444 

wheat for pigs, relative value_ 400 

as a silage crop, Me.34, 710 

billhugs, notes, Iowa. 314 

black mold in, notes. 65 

bran, knalyaes, Conn. State. 153 

composts for, Ga. 526 

continuous cropping, Conn. State. 136 

culture, Ohio. 211 

crop statistics, U. S- D. A. 582 

cross fertilization, III. 30,981 

cultivation to diflorent depths, Ind. 1.35,415 
Utah. 527 

cultivators, teats, Ind. 415 

culture e.vperiinents, Colo. 290 

cutting and shocking, Ga. 526 

detasseliug, Ga. 526 

Ill. 981 

Kans. 321 

Nebr. 216 

N.y. Cornell. 418 

Utah. 527 

digestibility, as affected by ensiling, 

Pa. 159 

digestibility, as affected by field-cur¬ 
ing, Pa. 159 

digestibility, as affected by rate of 

seeding, Pa. 157 

digestibility, at different stages, Pa .. 157 

of different variet ies, Pa 1.57 

digestible matter per acre, Pa. 157 

distribution and consumption in the 

United States. 943 

draft on soil. Conn. State. 137 

dry matter in, at different stages, 

Me.716,743 

dry r*. soaked for pigs, Kans. 571 

steers, Kans. 571 

early cultivation and distribution.... 275 

oar worm, notes, U. S. D. A . 313 

effectof slow drying on carbohydrates, 

Me. 744 

Egyptian, culture experiments, Colo . 984 

evolution. 294 
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Page. 

Corn feed, cooked, analyses. Mass. State.... 331 

fertilizer experiments, Ala. College .. 982 

Conn. State... 136 

Ga. 525,884 

Tnd.136,415 

Ky. 202,296 

La............ 525 

Mass. State. 288,293 

Miss. 799 

Ohio. 212 

Pa. 720 

Held experiments, Ark. 44 

Ill. 29 

Ind.. 134 

Kaus. 32 

Ky. 204 

Mass. State. 206 

Okla. '34 

fodder, analyses, Minn. 1008 

N.J. 842 

Pa. 157 

Utah. 569 

and silage, digtjstibility of, 

Me. 746 

digestibility of nitrogen-free 

extract, Pa. 155 

for inilcli cows. Pa. 158 

loss in drying, Colo. 082 

ensiling, N. Y. State . 66 

for brewing purposes. 1026 

horso.s. 162,242 

frequency and depth of cultivation,Ill. 30 

of cultivation, Kans. 32 

germination tests. 275 

harvesting at different dates, Ill. 30 

busker and fodder cutter. Va. 345 

. iin|)orts iuto Europe, U. S. 1). A. 677 

improvement by selection, Ind.135,415 

ill rotation, Ind. 135 

Ohio. 211 

iutercultural fertilization, Oa-.... 526 

Jerusalem. (*See Jerusalem corn.) 

Kaflir. (See Kaffir corn.) 

kernels, analyses. • 985 

Conn. State. 163 

Minn. 1008 

N. J. 839, 842 

Utah.•- 569 

leaf plant louse, notes, Iowa. 314 

meal, analyses. Conn. Storrs. 444 

Minn. 1008 

N.J. 842 

Utah. 569 

Vi. com for pigs, N. Y. State ... 1010 

grass for steers, Iowa. 452 

methods of planting and cultivating— 

Kans. . 33 

Okla. 34 

securing fmlder. Ark. 45 

oil cake, analysis, Vt. 931 

period of growth, Ind. 134 

plant, ash analyses, Ky. 274,288 

analyses, III. 31 

Me.34,716 

digestion experiments. 6,7 


Page. 

Corn plant, nutrients at different stages of 


growth. Me. ..... 716 

rate of growth, III.. 31 

planting at different dates. III. 29,981 

Ind.131,415 

depths, 111. 29* 

distances. Can .. 416 

Ill .. 29,981 

Ind.. 134 

Kans. 33 

rates, Ind. 415 

Utah. 527 

in hills Vi. drills. Ill. 30 

plowing to different depths for, Ind. 135,415 

potash fertilizers for. 542 

products, analyses, Mass. State. 1023 

pulling fodder, Ga. 626,884 

N. C. 527 

relation to imvironment.. 275 

residual effect of barnyard manure, 

Tnd. 135 

root pruning, III. 30 

louse, notes, Iowa. . 314 

web worm, notes, N. J. 836 

worm, notes, Iowa. 314 

Ky. 235 

Ohio. 150 

rotation oi. continuous cropping, Ill. 30,981 
Ind. 415 

seed from different parts of ear, Kans. 33 

sexual abnormalism m . 787 

' silage. (See Silage.) 

smut, IT. S. I). A. 559 

stalks, analyses, N. J. 842 

sugar ill, N. Y. State. 984 

stover, analyses. Conn. Storrs. 444 

sweet, culture experiments, fTolo. 296 

notes, Iowa. 985 

varieties, Ky. 62 

Mich. 218 

Pa.. 142 

Utah. 548 

subsoiling, Ga. 526 

synonomy and history. 275 

varieties. 275 

Ark. 215 

Can...416,417,418,419,423 

Colo. 981 

Ga. 526,884 

Ill..... 29,980 

Ind. 415 

Kans. 34 

La. 142,206,625 

Miss. 798 

Nebr. 216 

Kev. 293 

Okla. 34 

Pa. 727 

Utah. 527 

Vt. 884 

Wyo. 44 

weevil, notes, La. 235 

Tex. 438 

worm. (See alio Bollworra.) 

notes, Colo. 315 , 
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Corn worm, notes, Iowa. 3U 

Ohio. 151 

zigzag, notes, Cal. 722 

Corncobs, analyses, Minn. 1008 

N. J. 842 

digestibility, Mass. State. 318 

Cornel sawlly, notes. 654 

Correlation of the growth of roots and 

alioots. 379 

Corrosive sublimate for imtuto scab. 910 

Tnd.... 379 

Mich.. 228 
907 

Wyo .. 1000 

Corthylus colmnhianuft, notes, U. S. 13. A- 651 

Cori/daZu cam, alkaloids. 869 

Corylea', embryolog}'. 195 

Coryma ptdicaria, iioteB,l^ehr . 150 

Cosmos blight, notes. 437 

Cotton, American, in Turkestan. 985 

boll rot, notes, Ala. 145 

weevil, IT. S. 1). A. 1001 

boll worm. {See Boll worm.) 

crop of India, 1894, C. S. D. A. 943 

the United States. 943 

statistics, TJ, S. T). A. 582 

culture experiments, (>al. 807 

elfect of crossing on til)er, Ala. Col* 

lege ... 288 

Egyptian, variotit^s, Ark. 215 

fertilizer e-xperinu'Uts, A la. College. 290 

Ca. 528,885 

La. 529 

Miss. 799 

field experiments, Ala. (College. 288 

Ark. 45 

hull ashes, analyses. Mass. State... 202, 
287,980 

hulls, analyses, N.J. 797 

improvement hy select ion and cross¬ 
ing, (Ja. 542 

insect, new, in Texas, U. S. D. A_ 740 

insect.s in Mississijipi, U. S. I). A. 563,1002 

oil in lard, detection. 15 

perennial, culture experiments,Cal. 808 

plant, chemistry, Miss. 807 

planting at dilfereut distances, Ga. 528,885 
La. 207,530 

seed and cow]»ea hay for steers, Ark. 923 

apparatus for cleaning. 485 

hran, analyses. Mass. State_ 663 

cake for milch cows. 160 

feed, analyses, Ba. 1014 

digestibility, Ta. 1015 

for dairy cows, Pa. 1014 

hulls, analyses, Ky. 274 

Mass. State_ 331 

and meal for cattle, N. C. 921 

meal, analyses. 163,401 

Ala. 401 

Conn. Storrs- 444 

Mass. State. 163, 

287, 331, 522, 663,980 

Minn. 1008 

N. J. 390,797,842 


Page. 

Cotton-seed meal, analyses, S. C. 402 

and hulls vs. cotton seed 

for corn, Ga. 884 

effect on beef tallow, Tex. 325 

butter, Tex. 324 

lard and suet, 

Tex. 324 

for barley, La. 542 

calves, N. C. 922 

horses, N. C. 921 

oats, La. 542 

pigs, N. C. 922 

industry, statistics. 400 

proteids. 376 

Conn. State. 163 

soil y^reparation. Ark. 402 

stalk fiber, n(»tes, U. S. D. A. 207 

varieties, Ala. College. 288 

Ark.215,898 

Ga. 527,884 

La. 206,529 

Miss. 800 

S. C. 530 

waste, analyses. Mass. State. 287 

world’s supply and consumption, U. 

S. D. A. 87 

worm, Paris green for, U. S. 13. A ... 1002 

Cottonwood leaf beetle in New York, IT. S. 

I). A. 564 

notes. 993 

N. Y. Cornell. 425 

scale insects, U. S. I). A. 440,740 

Cottony maple scale, notes. Wash. 562 

Courlaud soils, examination. 513 

Counti\v road bridges, U. S. D. A. 943 

Cow feed, analyses, Conn. State. 153 

in relation to public health. 335 

Cowpea hay, curing and storing, Ark-215,252 

for steers, Ark. 923 

vines, analyses. Conn. Storrs. 444 

Mass. State. 294 

N.J. 842 

yield and composition at diff’erent 

periods of growth. Ark. 45 

Cowpeas, culture experiments. Ark.212,898 

13el. 828 

La. 542 

Mass. State 294 

N. C. 35 

fertilizer experiments, Can. 402 

Del. 802 

Ga .... 530,801 

fertilizing value. Ark. 45 

for green manuring, Del. 803 

Ga. 528,885 

N.J. 794 

varieties, Del. 803 

Ga. 530,802 

La. 215 

N.C. 35 

Cows, age as afil'ecting compositiou of milk. 456 

disembittered lupines for. 163 

dry, cost of keeping. 752 

giving rich milk, breeding. 573 

ground fish meal for. 657 
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Cows, milch, as atfected by change from 

barn to pasture, Vt. 926 

at experiment stations, tests.. 663 

breed tests. 457 

Ill. 250 

N. T. State. 1013 

ewperative feeding experi¬ 
ments in Denmark. 58.5 

cost of food at different periods 

of lactation, N. Y. State. 69 

cotton seed feed for, Pa. 1014 

feeding experiments.ICO, 241,657 

feeding experiments— 

Conn. Storrs.. 655 

Iowa. 460 

Me. 747 

Ma.ss. State. 326 

N. Y. Cornell. >023 

N.Y. State. 1013 

N. C. 921 

Pa. 157 

ground wheat for, Can. 462 

hairy vetch for.... 931 

herd nicord, Can. 468 

herd record at Weende. 659 

mangel wurzels and sugar 

beets rs silage for. 416 

potatoes for.163, 573 

prairie hay for, Minn. 918 

rape-seed cake as winter feed 

for. 76 

rations for, Conn. Storrs— 458, <>56 

selection by milk analysis.... 455 

silage vt. fodder for, Can.' 453 

soiling, Iowa. 1013 

wheat for, Can. 463 

whale tle€rh meal for. 927 

winter keeping. 573 

Cow’s milk, albumen in, determination- 372 

Cows, salting, Miss . 843 

spaying, experiments. 165 

Crab apples, varieties, Cal. 820 

Can. 423 

Mich. 5?. 

grass, wild, analyses, S. Dak. 403 

Crambui albelluB, notes, N. Y. Cornell. 63 

alboclavellus, notes, N. Y. Cornel). 63 

caliginoBellusi, notes, N. Y. Cornell 63 

elegans, notes, N. Y. Cornell. 63 

exnccatus, notes, IT. S. D. A. 313 

Jloridus, notes, N. Y. Cornell. 63 

giradelluft^ notes, N. Y. Cornell... 63 

innotatellus^ notes, N. Y. Cornell.. 63 

intenninelluB, notes, Iowa. 314 

N. Y. Cornell 63 

laqueatellui, notes, N. Y. Cornell. 63 

Ieac/i«Ww.v, notes, N. Y. Cornell— 63 

luteolellus, notes, N. Y. Cornell... 62 

mutabilis, notes, !N. Y. Cornell. 63 

rurioolellug, notes, N.Y. Cornell... 63 

spp., parasites, N. Y. Cornell- 63 

synopsis of species, N. Y. Cornell. 62 

teterrelhis, notes, N. Y. Cornell — 63 

topiariug, notes, N. Y. Cornell. 63 

IT. S.D. A. 562 


! 


Page. 


Crambm vulgivagellus, notes, N. J. 836 

N.Y. Cornell. 63 

(.’ranberry bogs, management. 298 

gall, fungus, U. S. I). A. 559 

girdler, notes, U. S. D. A. 562 

scald, D. S. D. A. 559 

Cranberries, analyses, Mass. State. 331 

Vratogcoinyg caKtanops goldmaiti, notes, 

r.S.D.A.... 787 

egtor, notes, IT. S. 1). A. 787 

fulvegceng, notes, II. S. 1). A ... 787 

oreocetes, notes, U. S. 1), A_ 787 

peregrinus, notes, C. S. D. A .. 787 

lyerotcnsis, notes, IT. S. D. A ... 787 

Cream, acid te.st, Ill. 83,248 

artificial souring. 249 

content of milk, determination. Ill 

determination of fat ill. 185 

effect of acidity on composition of 

butter, Vt. 938 

gluten meal, analyses, (>onn. State .. 153 

ill milk ol different breeds. 454 

los.s in volume after standing, Can.. 477 

loss of fat by keeping. 185 

new method of Rouring. 167 

pasteurization. 580 

payment for. Me. 847 

preservaiiou. 169 

raising at different tenilieratures, 

Can. 476 

by different methods. 1024 

Can.. 476 

m cold water. 380 

systems for c reamer i es, 

(-'oun. State. 169 

npeniug by bacteria. 85 

(Vmn. Storrs. 478,678 

separators, tests. 344 

Del. 847 

Iowa. 477 

N. Y. Cornell. 246 

Pa. 109,940 

S. Dak. 338 

Vt. 940 

sweet VA'. ripened, for butter-making, 

Vt. 936 

treatment during churning. 941 

Creameries and infectious diseases. 479 

Babcock teat in, Conn. State.. - 247 

care of milk for. 169 

coiiperative. 85,483 

Minn.. 941 

Creamery record, 1892 and 1893, Mass. State. 328 

Creaming and aerating milk, N. Y. Cornell. 483 

by Cooley system, Iowa. 476 

gravity vs. centrifugal, S. Dak... 338 

quality of different cows’ milk, 

Can. 477 

Crested dogs tail, notes. 97 

Crimson clover, analyses, N. J. 204 842 

S.Dak. 404 

as a green manure. N- J- 205 

chaff, .analyses, Del. 842 

culture experiments.. 405 

Ky... 294 
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CriuiBon clover, culture experiments, La.. 216,642 


Nev.. 294 

N. J. 204,807 
N.C.. 35 

Utah. 531 

for iiasture, N. J. 200 

soiling, N. J. • 206 

seed, analyses, Del. 842 

germination tests. 429 

seeding at different dates.. 632 

straw, analyses, De.l. 842 

trefoil, culture experiments, Nev. 294 

Crioeeris asparagi, notes, N. Y. State. 833 

Ohio. 150 

Crop areas, changes in, U. S. D. A. 87 

production in Texas, effectof precipita¬ 
tion and teraxierature. 196 

report, Ark. 46 

of Denmark. 46 

reports, U. S. D. A. 172, 347,486,582 

European, U. S. B. A. 87,347 

review, U. S. D. A. 7.55 

statistics, 1894, U. S. D. A. 755 

Crops and live stocks in Ontario, statistics. 840 

cereal, Austrian, 189.3, U. S. B. A. 87 

Japanese, 1893, U. S. B. A. 87 

exhaustion of soils hy.. 515 

foreign, statistics, U. S. B. A .. 755 

preservation, Utah. 541 

protection of, by woodlands and wind¬ 
breaks. 263 

rotation, La. 217,543 

yield, as affected by carbon bisnlphid 564 

Cross fertilization of fruits, Minn. 723 

grapes, Minn. 46,729 

(Crossed races of silkworms. 151 

Crvtalaria juneea, mites, U. S. B. A. 207 

Crown knot of fruit trees and vines, Ariz.. 431 

Crow’s foot, big, analyses, S. Bak. 403 

Crude fiber. {See Cellulose.) 

Crypianthe recurvata, notes, U. S. B. A- 114 

Cryptograniic botanist, report, N. Y. Cor¬ 
nell . 486 

Cryptomeria japimiea, notes. 143 

Cryptorynchus lapathi, spread, U. S. B. A... 1003 

Cryptns mundus^ notes, N. Y. Cornell. 63 

Crystallization of ‘ ‘ masseciiite ”. 170 

Cucumber beetle, striped, notes, N. Y. State. 8.33 

flea beetles, treatment.. . 652 

jilaiit louse, notes, U. S. D. A. 312 

Cucumbers, bacterial diseases. 487 

varieties, Cal. 807 

Colo. 296 

La. 142 

Mich. 218 

Okla. 988 

Pa. 727 

illlucurbits, crossing. 992 

Culex pipiens^ noim . 653 

Culture media, preparation. 389 

Cultures of fungi. 487 

Oupr earns lawaoniana , n otes. 143 

macrocarpa, notes. 143 

nootkatenaiSy notes. 143 

ihyoidea, notes. 143 


Page. 

Cupuliferce, anatomy. 279 

embryology. 195 

Curciilio, notes. 567,654 

Tex. 899 

peach, notes, Fla. 647 

N. Y. Cornell. 646 

plum, notes, Fla..*... 647 

quince, notes, N. Y. Cornell. 900 

Currant bud mite, notes. 310 

leaf sjiot, U. S. B. A. 559 

mite, black, notes... 65 

moth, notes. 56 

stem giidler, U. S. B. A. 439 

Currants, analyses of juices. 110 

spot disease*, tTeatment, Iowa_ 308 

varieties, Can. 423,424 

Colo. 296 

Mich.52,55 

N. Y. State. 66 

Oreg. 55 

Pa. 727 

VVyo. 55 

Currents of the Great Lakes, study, U. S. 

B. A. 19 

Cuacutii nrvenaisy notes, Wash. 554 

epitfiymim, notes, N. C. 58 

physiology. 224 

tri/olii, notes, N. C. 58 

Cut grass, Virginia, analyses, S. Bak. 403 

Cuttings and grafts, insect and fungus ene¬ 
mies . 147 

packing for shipment. 638 

Cutworm, brassy, notes, U. S. B. A. 313 

Cutworms, hymenoiiterous enemies, U. S. 

1). A. 441 

notes. 654 

(’an. 442 

Colo. 315 

Iowa. 314 

Ohio. 151 

Oreg. 65 

Yt.. 915 

remedies. 317 

U.S.B.A. 441 

Cyclamen, root rot. 1000 

disease, N. J . 826 

Cycloconiwn olcaginum, notes. 63 

Cycloloma alriplicifoUa, notes, Iowa. 552 

Cyclones of the temperate latitudes. 702 

Cylaa furmicarius, notes, La. 235 

Cylindroaporium padi, notes. 1000 

U.S.B.A. 658 

Cymojderuapanaminte^iais, notes,U. S.B. A. 114 

Cynoaurus criatatua, notes. 97 

Gyperaa erythrorhizos, notes, S. Bak. 404 

rotundxia, notes. 431 

U.S.B.A. 554 

Cyphomandra betacea, notes. 63 

Oyrtoneura caeaia, notes, U. S. B. A. 1002 

Cy&topua eandidua, notes, N. J. 823 

portulacce, notes, N. J. 823 

Dactylia glomerata, {See Orchard grass.) 

Dactylopiua citri, notes. 438,443 

deatr'uctor, notes, U. S. B. A_ 652 

Umgifilia^ notes, U. S. D. A. 692 
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JDactylopiu* solani, notes. 438 

trifolii, notes, Mich. 949 

U. S. D. A. 652 

Baddy long legs, notes. 317 

Baffodils, basal rot. 61 

Bagger oocklebur. {See Spiny cocklebur.) 

Bablia stalk borer, notes. 316 

Bairies, traveling, in Canada. 484 

Bairy animals, improvement. 468 

apparatus, tests. Pa. 169 

bacieriology. 754 

handbook. 482 

bams, construction and ventilation, 

Iowa. 1029 

building at Ontario Agricultural Col¬ 
lege . 485 

bulletin, Canada. 169 

calendar for 1895. 580 

Division, U. S. D. A. 852 

experiments in North America. 85 

farms, rotation for, N. J. 807 

frauds. Can. 484 

herd record, Minn. 749,928 

Vt. 928 

Swedish management. 573 

industry in Ireland. 941 

North Carolina. 483 

the IJ uited States. 483 

Victoria. 483 

products. 753 

analj’ses. 310 

cholera bacilli in. 38 

digest of laws relating to.. 941 

methods of analysis. 184 

school and experiment station at 

M arairolle, France. 344 

schools and dairy protlucts. 85 

Bairying, abstracts of articles. 81,165, 

245, 335, 473,576, 666, 753,846, 934,1024 

American. 344 

at the World's Fair. 1026 

from a business standpoint. 1026 

in Georgia. 173 

Ontario. 169 

Siberia. 580 

progress in. 941 

scientific methods. 1026 

technical education in. 174 

value of Babcock milk test in- 1025 

Bairyman, report, S. Bak. 582 

Baisy, oxeye, notes. 224 

Oreg. 822 

Banish agricultural exports and imports, 

1892-’93. 170 

State Agricultural Councilors, re¬ 
port . 756 

Bate and fig wine. 869 

"l^lms, notes. 548 

Fla. 636 

Bead wood in forests, clearing away. 144 

Beath Valley ^Expedition, botany, TJ. S. B. A. 113 

web of young trout, U. S. B. A. 684 

Beoapitation, effect on plant organs. 870 

Beoapitalisation of soientifio names....... 487 

Decay of firuita, K. J.... 825 
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Decays of mature apples, N.J. 825 

Deciduous trees, geographical distribution. 650 

Deeticus albi/rons, notes. 151 

Dehorning of cattle, N.Y. Cornell. 666 

De Laval separator testa, N. T. Cornell_ 246 

system in cooperative creamer¬ 
ies, Conn. State. 169 

Delaware Station, bulletins.81,298 

report-*. 788,795, 

803,810,811, 816, 827, 830, 832, 

834, 842, 843, 845, 846, 847,849 

DeltocephahiH concentricus.w. sp,, notes. 564 

fuscinervosus, n.sp., notes... 564 

DematopJioranecatrix as a cause of i)ourridio 

ofgrape.s. 60 

Dematophora necatrix as a cause of root rot 

of grapes. 234 

Dendroctonug frontalis, notes. 654 

notes. 654 

Dennett grass, analyses, S. Dak. 404 

Depressed scale, notes. 742 

Desert of Sahara, utilization. 513 

Desiccated milk. Can. 473 

Desniodium rnolle, notes. 96 

N.C. 35 

Detasseling of corii,Ga. 526 

in. 981 

Kans. 32 

Nebr. 216 

N. Y. Cornell. 418 

Utah. 527 

Determinations requiring low tempera¬ 
tures. apparatus for. 504 

Dew oiiu frost formation. 702 

Dewberries, notes. 728 

varieties, La. 142 

N.Y. State. 988 

Dextrin and maltose from starch. 965 

Dextro.se a.s affected by ammonia. 775 

and levulose in sweet wine and 

honey. 868 

Diabrotica IS-jmnctata, notes, Ky. 235 

longieoi'nis, notes, Iowa. 314 

Ohio. 150 

vittata, notes, N. Y. State. 833 

Diarrhea, contagions, of calves. 576 

Diaspis lanat us, iiotes. 438 

TJ.S.D.A. 439,650 

patelliformis, notes. 649 

Diastase, action on reserve cellulose. 966 

in plants. 786 

influence of light on..' 387 

Diastatic ferments, efl’ect on reserve cellu 

lose. 873 

Dicyanogen. poisonous action. 115 

Dietary studies, Conn. Storrs . 444 

Digestibility— 

as affected by ferments. 162 

of American feeding st nfls, Mass. State, 331 

bread as atfected by aluminum com¬ 
pounds. 238 

Bnfi'alo gluten feed. Mass. State. 317 

com, as affected by variety, Fa. 157 

at different stages, Pa. 157 

effect of ensiling. Pa... 159 
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of com, effect of lield-cviring, Pa. 159 

corncobs, Mass. State. 318 

corn fodder and corn silage. Me. 746 

driedbrewers’grains, Mass.State_ 818 

feeding stuff’s. 7 

Conn.Storrs. 445 

food, effect of watering before or after 

eating. 745 

wetting. 745 

gluten, eft’ect of heat.-. 242 

hay of mixed grasses, Mass.State. 317 

niargarin. 230 

new-process linseed meal, Mass. State 317 

nitrogen-freeextractofcorn fodder, Pa 155 

pasture grass, 

Pa. 156 

oats as affected by heating. 66 

old-prooesslinseed meal, Mass. State. 318 

pentosans. 237 

pentose carbohydrates. Me. 744 

spring-wheat bran, Mass. State. 318 

wheat, Minn .. 1009 

middlings, Mass. State. 318 

winter-wheat bran. Mass. State. 318 

Digestible matter in corn per acre. Pa. 157 

rye at different, cut¬ 
tings, Pa. 717 

nutrients in different feeding 

stuffs, Minn. 1009 

Digestion, artificial, t'ffcct of chloroform- 14 

method. 2,14 

of protein in feeding 

. stuff’s. 12 

experiments. 7.52 

American. 5 

with hy-products .. 6, 8 

rnniinants.... 6 

sheep, Me.... 746 

Mass. 


State 317 

swine. 6 

the com plant 6,7 

flask for soil analysis. 689 

of fat ill the stomach. 1023 

soils for analysis. Cal. 793 

peptic, as affected hy acids. 751 

investigations. 917 

product s of casein. 1023 

without digestive feraients. 242 

Digitaria sanginnalii, culture cxiieriiuents, 

Cal. 807 

Dilution of milk, control. 941 

Dimerosporium magnolia;, n. sp. 1000 

Dimorphism of root tubercles of the pea, 

U. S.D. A. 657 

IHo$corea alata, notes. 220 

hatataa, notes, Pa. 142 

Dioapyros kaH, mannane in the seeds of ... 386 

notes, Tex. • 899 

Diplaclme faacimlaru, notes, S. Dak. 403 

IH})lodia minuta, n. sp. 1000 

acuisafras, n. sp. 1000 

Diplosis pyrivora, notes, N..T. 148,835 

IHplotaxia harperi, notes, U. S. D. A. 652 

Director, report, Aria. 346 


Page. 


Director, report, Ark. 87,848 

Conn. Storrs. 485 

Fla.. 677 

Ind. 485 

Ky.. 262,347 

Me.: 755 

Mass. State. 347 

Miss. 849 

Nev. 347 

N.J. 849 

N.Y. Cornell. 486,677 

N.Y. State. 87,1030 

N.Dak. 682 

Ohio. 172 

Pa. 172,756 

S. Dak. 582 

Tex. 582 

Utah. 682 

Va. 583 

Vt. 943 

Wash. 583 

Wyu. 943 

Diseases, contagious, for animals injurious 

to agriculture. 695 

of animals in Massa¬ 
chusetts. 165 

infectious, and creameries. 479 

of man and of domestic animals 

spread by dogs. 840 

lilants, abstract s of articles ... 67, 

145,224,302,431, 554, 
641, 732, 823, 905, 994 

at Ames, Iowa, in 1894. 268 

cause and means of re- 

))res8ion. 1000 

laboratory for, Cal. 831 

parasitic. 832 

relation of weather, Vt. 999 

study. 584 

N.J. 823 

trees, text book. 550 

truck crops, N.J. 825 

Disinfectants for fecal matter. 969 

Disinfection, formic aldehyde. 389 

with steam, apparatus for.... 691 

Disippus butterfly, notes. Me. 740 

Dissis rosea, notes. La. 235 

Biatichlia gpicata atrieta, notes, S. Dak. 404 

Distillations, cxinstant level aiiparatns for.. 869 

Distillery corn feed, analyses, Del. 842 

feed, dry, analyses,Mass. State.. 1023 

IXtiola radioata, notes...:. 195 

Diatomaweatermanni, notm . 469 

Diatomum tricolor, TiOie» .. 932 

Dock, sour, notes, Wis. 145 

Dodder in clover seed... 428 

method of destroying. 823 

notes, Wash. 654 

Dogfennel, notes, Oreg’. 822 

JOolichoa aesqiiipedalia, notes, N. T. Cornell. 218 

ainensia. Cowpea.) 

Domestic animals, parasites of. 651 

Double petunias, notes. 649 

Dongli, fermentation. 468 

Downy mildew of beet, XT. S. D. A. 5Sfr 
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Downy mildew of grape*. 62^ 233,436 

note*, Can. 62 

V. S. 1). A . 553 

treatment, Pa.... 735 

tomato, IJ. S. D. A. 559 

Dracaenas, blight of, N. J. 827 

Dragon flies, notes. 653 

Driiinage, farm, notes, Ark. 942 

influence of plant cover on. 198 

waters of cultivated soils. 977 

Drains, depth and capacitj'. 346 

Draiteria crechteaf notes, Mich. (U9 

Dried ai)ple8, zinc in. 297.992 

brewers' grains, analyses, N. .1. 842 

blood, analyses. 4ui 

Mass. State. 631 

N. J. 3!Ki, 797 

as a fertilizer. 400 

Drought of 1893 and its causes. 512 

Droughts and famines in India, U. S. I). A.. 973 

Drug and pliarinaey laws, U. S. 1). A. 573 

Drugs, adulteration, IT. S. D. A. 573 

Dry cows, cost of keeping. 752 

ground tisb, analyses, Mass. State. 287 

N.J. 390 

rot of 8wee( potatoes, notes, U. S. 1>. A . 937 

Drying of grain or hay. 296 

Durian, culture in Dominica. 637 

JMirio zibethirme, notes. 637 

Duck hawk, notes, Va. 694 

Durra, while, culture experiments, Utah.. .542 

Dwarf (‘herry, Western, notes, N.W. Cornell 421 

panic grass, analyses, S. Dak. 403 

sedge, analyses, S. Dak. 404 

Eagle, golden, notes, Va..... 694 

Earth roads, construytion and repS^, 

U.S. D. A...\ 170 

East Java Experimental Gardens, report, 

1892-93. 347 

Experiment Station, report, 

1894 . 347 

Eaton grass, analyses, S. Dak. 403 

Eatoiria ohtueata^ notes, S. Dak. 403 

pennsylvanica, notes, S. Dak. 403 

Echinococcus in a camel. 470 

Echino(ystis lobata, notes. 819 

Economic entomology and mycology, stud it s 742 

value of parasitism. 200 

Ectobia yermanica, notes, IT. S. D. A. 1002 

Edam cheese, manufacture, Minu. 939 

N.Y. State.-.. 1026 

Editoral notes. 1,89, 

175, 255,349,489,585,679,759,851,945 

Education, agricultural, in Germany. 583 

Egg albumen, decomposition by vibriuncs.. 27.3 

and feather eating, Can. 466 

Eggplant blight, notes, Fla. 646 

Eggplants, varieties, La. 142 

Me.!.. 726 

Eggs, fertility. 467 

produced by different breeds of hens, 

La. 574,682 

Egyptian corn, culture experiments, Colo.. 984 

cotton, varieties, Ark. 215 

Eight-spottedforester, notes. 316 


Page. 


Eiglit-spottwl forester, notes, Colo. 315 

I". S. D.A.... 312 

Elechipterox cornutu, notes. 316 

Electric light, eftect <ni lettuce, W. Va. 809 

8i>iiiach and cauli¬ 
flower. W.Vu_ 809 

])lan 18 on fa ri u s. 252 

plow. 942 

test.\. 485 

Kleifrical purilication of water. 196 

sanitation. 283 

Electricity, atmospheric, efl'ect on root 

crops, Utah. 537 

effect oilplants. 543,638 

foridows. 848 

in farming. 582 

horticulture. 222 

Electro-culturo of plants, W.Va. 809 

study. 142 

Elrctro-iiorticulture. 6.38, 902 

'N'. Y. ( 'oruell. 424 

Element, a new chemical. 14 

Eleochavis aannmata,, i)ote.s, S. Dak. 404 

obtufsa, notes, S. Dak. 404 

palu; fnx,n<)tm, S. Dak. 404 

EUuaine mgyptiacn, ii<»tes. 823 

cororaiia, uu.alyses, Ala. College... 982 

notes. 45 

S.Dak. 403 

iiidicay notes. 823 

Elevator Kcreeiiings, anulysiH, Conn. State.. 153 

Elm borer, iinjiorted, not(>s, N. J. 049 

leaf beetle, notes, Del. 835 

N.J. 649 

U. S. 1). A. 651 

.scale, notes. 742 

w hite, iu the West. 730 

note.s. 993 

Elymui arenariiiff, notes, Can. 415 

striatus, notes, S. Dak. 404 

virginicut, notes, S.Dak. 404 

Emblethie arenarius^ notes, iNebr. 150 

Embryology of BeaUacece . 279 

Empum aphiiUis, on chineh bugs. 150 

aulicce, notes. 149 

jaasi, notes. 149 

miiscce, notes. 149 

pachyrrhinm, notes. 149 

Einulflin in Manihot spp. 873 

Endive, culture experiments. 405 

varieties, La. 142 

Energy produced by combustion of albumi¬ 
noids in the body. 163, 242 

Engines, oil, trials of. 848 

Ensiling corn, efl'ect on digestibility, Pa... 159 

grasses in Norway. 242 

meadow grass and clover. 242 

sojaboan and vetch, Vt. 918 

Entwnogenous fungi, notes. 149 

Entomological and Natural History Society 

of London. 440 

publications, U. S. D. A. 739 

work, cooperative, U.S.1).A. 650 
of experiment stations 264 
Entomologist of Sweden, report... 742 
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Entomologist report, Del. 834 

Fla. 646,654 

La. 235 

Me. 740 

Miss. 838 

N. J. 835 

N. Y. Cornell. 486 

Ohio. 172 

S. Dak. 582 

Vt.... 915 

Entomologists, Association of Economic. 650,1008 

Eutomologj% abstracts of, articles- 62,148,234, 

312. 437, 561, 648, 739, 832, 911.1001 

Division, U. S. D. A.312, 

315, 439,440, 562, 650, 739, 916,1001 
economic, historical sketch, 

tJ.S.D.A. 650 

studies. 742 

Entoniophthora si^ha^rosperuia^ notes. 149 

Entomo8%mrium inaculatum, notes, Y. 

Cornell. 900 

Entomosporium maculatvm, notes, (I. S. 

D.A. 558 

Entropy, jirinciple of. 163 

Entyloma floerkecr, gonidial chains. 487 

lephroideuin on sugar beets. 147 

Ephedra viridu, notes, IT. S. D. aV ... 114 

Epheatia eliitella, notes. 567 

intcrpunctella, notes. 1008 

sp., notes, Colo. 315 

Ephippiyer terreatris^ notiJs. 838 

Epicauta cinerea, iiote.s, Ohio. 151 

lemnUcata, notes, Ohio.... 151 

'mar^inata, notes, Ind. 38 

pemuylvanica^ notes, Ohio. 151 

notes, Ohio. 151 

Epicroais terebrans, notes. 316 

Epidajnts scabies, notes, U. S. D. A. 651 

Epidermic cells of Insects, functional adap¬ 
tations . 917 

Epilachne borealis, notes, N. Y. State. 833 

Eragrostis abyssinica, notes. 97 

multijlora, notes, S. Dak. 403 

pilosa, notes, S. Dak. 403 

purshii, notes, S, Dak. 403 

Erigeron calvus, notes, U. S. 1). A. 114 

EriocMoa annulala, notes. 94 

amiaicr, notes. 94 

Eriogonum brachyanthurn, notes. 114 

nivale, notes, U. S. D. A. 114 

Erysimum asperum perenne, notes, U. S. 

D. A. 114 

Erysipheoe, Botcifi . 311 

Erysiphe communis, notes. 305 

graminis, notes. 437 

" horridula, notes . 305 

sp., notes, N. C. 58 

Espalier grape culture. 221 

Esparcet, culture experiments, Colo.. 296 

Eucalypta, notes. 488 

Eucalyptus citriodora, notes. 427 

glohosus, notes. 427 

miorocory8, notes . 144 

saligna, notes .. . 730 

tcretieomis, notes. 427 


Pago. 


Eucalyptus tree^uses. 425 

Eudemis bo trana, notes. 316 

larvcB, insecticides for. 236 

Eumiymus europoeus^ notes . 821 

scale, treatment, D. S. D. A. 650 

Euphorbia drummondi, notes. 335 

“D,” notes... 903 

preslii, notes. 903 

Erischistus tristigmus, notes. 741 

Eustichia norvegica fruiting in Wisconsin.. 487 

Euteitix slossoni, u. sp., notes. 564 

southwicH, n. sp., notes. 564 

Evaporation, apparatus for.. 15 

influence of plant cover. 199 

Evergreens adapted to I’ennsylvania. 730 

for slielter belts. 994 

Everlasting grass, notes. 94 

Mexican, notes. 94 

Evolution among plants. . 874 

Excelsior feed, analyses, Mass. State. 331 

“ Excelsior ” waste, analysis. 287 

Exoascem, n. sx)., notes. 233 

of stone fruits. 436 

siironts and leaves deformed by.. 311 

Exoascus australis, notes. 233 

cecidomoj)hiliis, notes. 233 

N.Y. Cornell 555 

cerasi, notes, N. Y. Cornell. 556 

communis, notes, N. Y. Cornell... 555 

confusus, notes. 233 

N. Y. Conioll. 555 

decipiens, notes. 233 

N.Y. Cornell. 555 

superficialis, notes. 233 

denpiens superficialis, notes, N. Y. 

(k)rnell. 655 

deformans, notes, N. Y. Cornell... 555 

farloxvii, notes, N. Y. Cornell. 655 

insititim, notes, N. Y. Cornell. 655 

longipes, notes. 233 

N. Y. Cornell. 655 

mirabilis, notes. 233 

N.Y. Cornell. 565 

tortilis, notes . 233 

N. Y. Cor- 
nell.... 665 

pruni, notes, N. Y. Cornell. 555 

rhizipes, notes . 233 

N. Y. Cornell. 555 

varius, notes. 233 

N.Y. Cornell. 555 

Exobasidium, notes, N. J. 827 

vUis, scald of grape leaves by. 230 

Exochomus pilatei, notes... 741 

Experiment station — 

at Posen, Germany. 943 

notes. 88^ 

173,253,348,487, 584, 678,757,860,944,1031 

Record, changes in arrangement. 1 

Experiment stations— 

. American, work of, Cal. 849 

and agricultural schools, European, Cal. 849 

entomological work. 264 

expenditures, supeyrisioii by Depart¬ 
ment of Agriculture. 176 
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In France, Government supervision_ 175 

Office of, U. S. B. A. 284, 

486,621,752, 803,842,986 
of tlie German Empire, association, re¬ 
port, 1894. 486 

Experts in soil investigations, need of 

ourses of instruction for. 759 

Extract in wine, determination. 613 

Extractor separator, tests, K. Y. Cornell_ 246 

Extractors, butter, tests. 477 

Exyra rolandiana, notes. 1008 

Fag^pyrum esculentum, notes, Mass. State.. 294 

Fairs, agricultural, bow to exhibit at. 300 

Famines and droughts in India, U. S. D. A. 973 

Farm and garden, posts of Ky. 315 

animals, feeding, IT. S. B, A. 842 

wheat. 449 

Okla. 752 

inbreeding. 574 

statistics, CJ. S. D. A. 943 

buildings at Massachusetts College, 

description. 674 

protection against light¬ 
ning. 196 

crops in Ontario, condition.217,419 

implements, tests. 485 

improvements and machinery, value, 

U.S.B.A. 755 

labor and wages in Ontario.217,419 

lands, value, U. S. I). A. 755 

I>roduct 8 , value, U. S. I). A...,. 755 

Farmers’ bulletins, IT. S. I). A. 233, 

294, 315,515, 521, 664, 752,803, 842, 982,986 

Fanners of lower Hesse, indebtedness. 1030 

Farming by electricity. 682 

experimental, iw Utab. 87 

in East Anglia, statistics. 486 

with and without stock. 202 

Farms, electric plants on. 252 

statistics, XI. S. B. A. 755 

Fasciation, investigations. 279 

Fat, effect on albuminoids of the food. 1012 

extraction apparatus, Iviiorr’s. 504 

Tollen’s. 376 

formation from albuminoids. 1013 

carbohydrates. 72 

in butter, determination, Pa. 108 

centrifugal skim-milk cheese. 484 

cheese, determination. 11,15,109,673 

curdled milk, determination. 189 

Holstein milk. 454 

human milk. 167,336 

liquids, apparatus for determining.. Ill 

milk as affected by food, Can. 401,462 

determination. 16, 

271,611,612,619,868,936 

of Jersey cows, Colo. 296 

relation to color.. 250 

source of, N. Y. State. 1011 

variation during period of lac¬ 
tation. 455 

of oats, investigation.* 965 

palm nuts.. 754 

the stomach, digestion. 1023 

resorption. 468 
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Fats and fatty acids, examination. 272 

bromiu absorption. 064 

examination. 15 

foreign, in butter, detection. 868 

hot-chamber refractometer for deter¬ 
mining. 190 

rancidity. 754 

Fattening lambs for British markets, Can.. 465 

Fatty acids— 

freezing point. 274 

insoluble, in butter, deterrnimiiion. 271 

volatile, in butter, determination. 271 

fluctuation, Del .... 846 

Fauna, North American, TJ. S. B. A. 787 

Feather-bimeb grass, analyses, S. Bak. 403 

“Feathered Gothic” moth in northern 

France, U. S. D. A. 663 

Feeding by-i)roductH. 339 

Feeding experiments— 

with beet ell ips. 241 

calves. 33 

lowii. 45 

M. ass. State. 322 

Minn. 923 

K. C.. 922 

capons, N. Y. SI.ate. 77 

bens, N. Y. St.ate. 77 

horses. 1018 

Mass. State. 330 

N. J. 841 

N.C. 921 

lambs, Can. 465,468 

Mass. St ate. 328,329 

Mich. . 239.060 

N.y. Cornell. 469 

N. C. 922 

milch cows. 169,241.657 

Conn. Storrs. 655 

Iowa. 460 

Me. 747 

Mass. State. 326 

Miss. 843 

N.y. State. 1013 

Pa. 157,447 

pigs. 77 

Can. 465 

Iowa. 322 

Ivans. 571 

Me. 750 

Mass. State .. 332 

N.Y.Cornell.- .469 

N. Y. State.70,1010,1016,1017 

C. 922 

S.Dak. 161 

Utah.71,569 

Yt. 929 

poultry, N. Y. Cornell. 1022 

sheep. 156,159 

Conn. Storrs. 463 

silage, Vt. 919 

steers. Ark. 240,923 

Can. 450,451 

Iowa. 321,452 

Kans.. 571 

Mass. State.. 318 
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Foeding experiments— Page. 

with steers, N. C. 921 

Utah. 240,570,747 

Feeding farm animals, U, S. D. A. 842 

of animals for the production of 
meat, milk, manure, and force... 931 

standards. 349 

stuffs, adulteration. 522 

N C. 569 

American, digestibility. 

Mass. State. 331 

analyses. 110,163,468,882 

Ark .. 76 

Conn. Storrs. 153,444 

Del. 842 

Mass. State. 163, 

331,663,1023 

Minn. 1008 

N.J. 842 

Utah. 569 

compiled analyses Mass. 

State-.--1.. .1. 331 

composition and digesti- 

bility, S.Dak. 467 

concentrated, selection .... 330 

determination of pentosans 

and pentoses in. Ill 

digestibility. 7 

Conn. Storrs . 445 

Minn. 1009 

fertilizing value. 287 

food value. 468 

for times of drought. 663 

methods of analysis. 10,184 

nature and use. 3,'U) 

Is^ew England,compiled anal 

yses, Conn. Storrs. 444 

Fehling’s solutions, standardizing. Ill 

titration. 270 

titration in wine analysis. 615 

Feltia suhgothica, notes, Vt. 915 

I'en soils of South Liiieolnsliire, composi¬ 
tion . 395 

Fennel, dog, notes, Oreg. 822 

Fenugreek, analyses, S. Dak. 404 

Fermentation— 

abstracts of articles. 389, 

507,094,969 

acetic acid, studies. 969 

alcoholic, determination of starch by... 374 

effect of antiseptics. 170 

studies. 170,250,345 

anaerobic, by Bacillvs orthohutylicus - 280 

lactic, studies. 969 

micro-organisms of. 694 

of dough. 468 

grape must as affected by copper sul¬ 
phate. 069 

Farmeated and distilled liquors, methods of 

analysis. 183 

F^nnents in foods, effect on digestion. 162 

Ferns, culture, Iowa. 991 

ornamental, tip blight, N. J. 827 

trichomes on. 487 

varieties, Iowa. 991 

Farrocyanid test for Bordeaux mixture — 560 


Page. 

Fertility of eggs. 467 

Fertilization of citrus fruits end grapes.. - - 729 

Frunui americana vars., 

Minn. 723 

soils. 630 

vanilla flowers by bees. 196 

Fertilizer analysis,explanation ofterms,Md. 980 

N.C. 980 

metbods. 179,367 

Conn. State. 131 

tables for calculating, 

Md. 882 

control in Germany. 10 

Fertilizer experiments— 

as related to soil analysis... 705 

K. I. 391 

at Grignon, France. 140 

cooperative. Conn. Storrs. 398 

Ky. 202 

Pa. 718 

S. C. 530 

ill Great Britain. 398 

Norway. 25 

misuse of results. 256 

of Gorman Agricultural Swiety. 882 

on asparagus, Del. 811 

barley.25,418 

Mass. State. 293 

Utah. 542 

buckwheat . 883 

Canada peas and outs, Mass. State.. 293 

carrots . 890 

chicory. 410 

corn, Ala. College. 982 

Ga. 525,884 

Ind . 415 

Ky. 202,296 

La . 525 

Mass. State. 288, 293 

Miss. 799 

Ohio. 212 

Pa . 720 

cotton, Ala. College .. 290 

Ga. 528,885 

La . 529 

Miss . 799 

cowimas. Can. 402 

Ga. 530,801 

flax. 403,985 

fruit trees. 148,727 

garden crops. Mass. State. 296 

grapes.. 60 

Va. 636 

grass. Pa. 720 

hay and oats. 519 

hemp, Ky. 215 

Hungarian grass, Conn. Storrs. 405 

meadows. 418,887,898 

Mass. State. 295 

oats. 409,418,722,889,890 

Mass. State... 291,293 

Pa. 720 

Utah.. 642 

and rape,Can. 419 

parsnips. 410,890 
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Fertilizer experiments — Pago. 

on pasture lands.*. 398 

peach trees, Del . 816 

K. J. 816 

potatoes . 295,399, 410, 419,890 

Colo. 296 

Ky. 296 

M ich. 208 

N. J. 805 

rnta-bagas. 399 

rye :. 208,418 

Ark. . 411 

salt grass, N.J . 806 

Scotch tares, Mass. State. 293 

soja bean. Mass. State. 293 

sorghum, Kans. 37 

strawberries, K.J. 818 

sugar beets. 216 

cane. 295. 5'43 

Miss. 808 

sweet potatoes, Ga. 811 

N.J. 812 

tobacco.216,985 

Conn. State. 140 

Ky. 296 

La.41,42 

Pa. 718 

tomatoes, N.J. 813 

turnips. 130, 889,890 

vetch and oats, Mass State. 293 

watermelons. G a. 401 

wheat.418,419,809 

Ind. 413 

Miss. 806 

Ohio. 211 

Pa.. 720 

Utah. . 542 

Fertilizer formulas, uniformity. 518 

industry, statistics. . 202 400 

laws. 401 

Ala. 401 

Md. 287,980 

Mass. State. 287 

Mich. 401 

N.Y. State. 980 

N.C. 980 

Pa. 401,798 

S. C. 402 

requirements of bananas, Cal... 815 

cereals. 541 

chrysanthe¬ 
mums . 143 

trade in Indiana. 397 

Massachusetts. 522 

New Jersey. 396,797 

New York. 980 

Pennsylvania. 401 

Hhode Island. 401 

South Carolina. 402 

Vermont. 980 

Fertilisers, absorptive power of soils for... 120 

abstracts of artides. 24,124, 

201,284,395,518,623,706,794,881,978 

analyses.UO, 397,401,713,882 

Ala......... 401 

Cal..... 798 


6206—No, 12- i 


Pago. 

Fifrtilizers, analyses, Can. 402 

Conn. State. 134 

Tnd. 27 

Ky. 202,287,401,980 

Me. 630 

Md. 287,980 

Mass. State. 134, 

202, 287,522, 631,980 

Mich .. .-v. . 401 

N.J. 396,706,797 

N.Y. Cornell. 630 

N. Y. State. 25,287,980 

N. C. 27,882,980 

Pa. 401,402.798 

R. 1. 401,522,882 

S. C. 402 

Vt. 26,882,980 , 

W. Va. 402 

adjilteration. 134,522,631 

and barnyard manure. 134 

green manures. 400 

their application. 222 

use, Miss. 395 

as insecticides. 237,653 

availability of nitrogen in, Conn. 

State. 130 

chemical effects. 521 

choice and use.. 203 

compiled analyses. Mass. State. 287 

determination of nitrogen in_ 502 

potash in.371,865,867 

directions for use. 122,286 

effect on hay. 888 

tobacco, Md. 210 

for corn, application, Ga. 526 

fruit trees. 55 

grapevines. 424 

liome mixing. 134,401 

Ala. 401 

Mass. State . 287 

N.J. 396,706,797 

N.Y. State. 980 

R. I. 402,522 

in Algeria. 133 

farming. 400 

market'gardening. 203 

IhePuisaye. 202 

Inspection. Ala. 401 

Conn. State. 134 

Ind. 27 

Me. 630 

Md. 287.980 

- Maas. State. 134,287 

N.Y. State. 25,287 

Mich. 401 

N.J. 797 

N. C. 27 

R.1. 882 

Vt. 26 

methods of application. 203 

preparation and use. 134, 

286,397, 400,521 

Ala. 401 

Ky.... 401 

N.J. 797 
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EXPERIMENT STATION RECORD. 


Pago.. 

Fertilizers, valuation. 25,397,401,713 

Ala.401 

Conn. State. 134 

Tnd. 27 

Ky. 401,980 

Me. 630 

Md. 287, 980 

Mass. State. 134,287,980 

Mioh. 401 

N.J. 390,700 

N. Y. State. 287,980 

N.C. 27,980 

Pa. 401,798 

R. I. 401,522,882 

S. G. 402 

Vt .... 26,980 

V8. barnyard manure. 400 

Fertilizing constituents removed from tho 

soil in wine. 902 

value of cowpeas, Ark. 45 

phosphoric acid of bone 626 

Fescue grass, analyses, Conn. Storrs. 444 

meadow. (/?ee Meadow fescue.) 

red, analyses, S. Dak. 404 

notes, Ky. 294 

sheep, culture experiments, Utah... 531 

notes. 97 

tall, culture experiments, Utah. 531 

notes, Ky. 294 

various-leaved, culture experi¬ 
ments, Utah. 531 

eiattor, notes, Ky. 294 

ortna, notes. 97 

pratensiu. {See Meadow fescue.) 

rubra^ notes, Ky. 294 

Fiber Investigations, Office, U. S. D. A... 207,982 

Fibers, vegetable. 485 

Fibrin,as affectedbydilutesalinesolutions. 869 

Fidonia piniari, notes. 567 

Fieldand garden crop8,Korthwestern India. 299 

crops, abstracts of articles. 27,134, 

203, 288,402, 522, 631,713,798,883,980 
codj>erative experiments in 

Ontario . 419 

in Ontario, area and yield. 419 

curing of com fodder, effect on diges¬ 
tibility, Pa. 159 

Field experiments— 

at Grignon, France. 141 

in Belgium. 295 

Norway. 543 

on grasses . 37 

wheat, Colo. 296 

Md. 414 

with barley. Can. 418 

carrots. Can. 418 

com, Ark. 44 

Can. 418 

Ill.:.. 29 

Ind. 134 

Xans. 32 

Ky. 294 

Okla. 34 

cross-bred wheats. Can. 418 

cotton^ Ala. College. 288 


Page. 


Field experiments—Continued. 

with cotton, Ark.-. 45 

fall wheat, Can. 418 

fertilizers. Conn. Storrs. 398 

Ky. 296 

Mass. State. 296 

in Great Britain.. 398 

fungicides. 267 

mangelwurzels, Can. 418 

oats. Can. 418 

ni. 35 

peas. Can. 418 

potatoes. Can. 418 

red clover. 28 

sorghum, Kans. 37 

spring wheat, Can. 418 

sugar beets. Can. 418 

cane. 295 

timothy, Utah. 532 

turnips. Can . 418 

wheat, Ark. 538 

Kans. 538 

Utah. 543 

Fig, biology and cultivation. 143 

borer, notes. La. 236 

culture in California. 728 

soils, analyses, Cnl. 794 

white Adriatic, curing. 728 

Figs, curing. 220,728 

notes. Can...... 424 

preparation for market. 728 

varieties. 220 

Cal. 819,820 

La. 142 

Mich. 55 

Finger and toe disease of cabbage, notes... 996 

Fingered colley, analyses. 630 

Fiorinia fiorinice var. camellice, notes. La... 235 

Fir, silver, notes. 223 

trees, influence of age on germination of 

seed. 427 

notes. 993 

Fire blight of quinces, N. Y. Cornell. 900 

Fish, ground, analyses, N.J... 797 

meal, ground, for cows. 657 

Fishhawk, notes, Va. 095 

Fistula, notes; La. 245 

Fistulina hepatioa, notes. 728 

Flagella of bacteria, staining. 487 

Flat pea, analyses. Can. 406 

Mass. State. 294 

as a forage plant. 898 

culture experiments.. 406,542 

Ala. College. 982 

Can. 418 

Colo. 984 

N. C. 35 

Utah. 542 

notes. 96,215,634,808 

Cal. 721 

Mass. State. 294 

U. S. D. A. 887 

turnips, varieties, Can. 410 

Flat-headed borer, notes, U. S. D. A. 740 

remedies, Nebr. 990 
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Page. 


Flax cultivation in Ireland. 985 

culture ©xperimeuts. 887 

Oolo. 296 

Misg. 807 

fertilizer cxiwriments. 403,985 

for seed and fiber, D. S. D. A. 982 

in Holland, culture. 216 

varieties. 403 

Wyo. 44 

Flaxseed, analyses, Minn. 1008 

Flea beetle, black, notes, Colo. 315 

broad-striped, notes, Ohio.. .. 150 

cucumber, notes. 652 

grapevine, notes. 816 

pale-striped, notes. N. J. 836 

two-striped, notes, Colo. 315 

Flea beetles, notes, Oreg. *65 

hen, on horses, TJ. S. D. A. 740 

turnip, notes. 654 

Flensburger separator, tests. 344 

Flesh meal, Liebig's, value in agriculture.. 521 

Floating meadow grass, analyses, S. Dak... 404 

Floats, analyses, Mass State. 287 

Flocculation of soils by lime. 282 

Floods, eft'ect on forests of Bohemia. 144 

Flora, fungus, of Hanover. 278 

mycological, of Montpellier. G47 

of Malay peninsula.;. 196 

North America, geological origin. 617 

Queensland. 279,617 

Floral colors, laws. 993 

Florida land tortoise, insects iii burrows, 

U .S.D. A. 440 

phosphate, analyses Mass State... 287 

red scale, notes, U. S D A. 740,1003 

Station, bulletiris. 286, 

559, 635, 636, 646, 654,078 

report. 635,636, 646,654,678 

Flour and bread, examination. 190 

hygienic studies. 468 

errors in analysis. 15 

examination. 377 

Flower and vegetable seeds, culture for 

market. 548 

seasons, philosophy. 694 

Flowering bulbs, cult lire in North Carolina. 647 

plants, studies. 487 

under colored screen .... 694 

Flowers and insects, interrelations. 787,874 

extraction of perfume. 345 

opening and closing. 873 

zygmorphic. 280 

Fine ashes, analyses, Can. 402 

Fluke, cotton tail rabbit. 932 

Fluorin compounds, influence on beer fer¬ 
ments . 170 

Fluted scale in Florida. 440 

Fodder plants, poisonous. 468 

Fog, city, ©flfect on plants. 16 

Foliage and leaf scars of Pinus rigida . 487 

Folsom grass, culture experiments, Nov— 294 

Food, effect on composition of milk. 935 

Can_ 462 

Iowa... 461 


milk and butter production. 160,752 


SUBJECTS. 1083 

Fage. 

Food, effect on quality of butter. ‘941 

nutrients, heat e<iiiivalorit. 590 

relation to excretion of hydrocarbons 72 

value of fruits. 331 

Foods abstracts of articles. 65 , 

152,237,317,443, 568, C55, 743,8:8,917,1008 

adulteration. 331 

IT. S.D. A.,. 573 

analyses, Coiin.Storrs. 444 

Mass. State. 1023 

cooking and steaming for animals.. 445 

suggestions regarding, 17. S. 

F. A. 331 

digestibility, as afl'ected by watering 

before or after eating. 745 

examination. 504 

boat equivalent of nntrieiits. 590 

human, investigations. 90 

improperly cooked, parasites in. 472 

in storage and transportation, protec¬ 
tion . 573 

nutritive value and cost, U. S. D, A.. 752 

patent, for increasing yield of milk.. 468 

Foot and mouth d isoase, prevention of trans¬ 
mission in skim milk. 81 

Forage plants. {See also Grasses.) 

analyse.'!. 98 

and grasses, S. Dak. 403 

woods in meadows. 969 

Australian. 45 

culture experiments. 295 

Ark. 531 

Mass. State. 294 

Minn. 722 

N.C. 34 

in Belgium. 405 

for Southern countries, notes. 45 

the South. 91 

ILS. I). A . 294 

under trial at Minnesota Station. 722 

yield per acre, Nebr. 203 

Forcing and propagating houses, descrip¬ 
tion, Ky. 348 

houses for raisins. 221 

of vegetables, methods. 548 

Foreign agriculture, notes, IT. S. D. A- 486,943 

Forest culture and timber trees. 223 

destruction by (jriflltiscampeairisvLud 

Tettix suhula ta . 731 

fires and floods in Pennsylvania. 731 

causes and prt^ vention... 263,7431,821 

in North America. 731 

origin and loss Irom, Pa. 731 

management. 56 

preservation, importapcc. 780 

tree plantations, Can. 426 

Pa. 730 

planter's manual. 427 

trees, geographical distribution. 223 

growth. 488 

insects affecting, Pa. 780 

transplanting, Colo. 206 

Forests, clearing away dead wood. 144 

climatic and economic influence... 427 

eflect of thinning on tree growth.. 300 
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EXPEEIMENT STATION EBCOED, 


Page. 


Forests of Bohemia, effect of flootls. 144 

ew J ersey. 25*1 

pet Filled, ot Arizona.. 253 

thinning. 301 

Forestry, abstracts of articles. 56, 

143, 222,300, 425 550, 730, 821,903,993 

and the abandoned farm. 903 

Association, American, meeting.253,731 
at Michigan Agricultural College. 903 

inJNTatal. 731 

report, S. Dak. 550 

station at Chico. 427 

stations in California. 731,821 

studies. 427 

Formalin as a preservative. 487 

Formic aldehyde lor hardening animal tis¬ 
sues. 473 

antifeeptic power. 507 

Formol, antiseptic properties. 389 

Fostile, analyses, Pa. 110 

for fungus diseases. 738 

Fowl meadow grass, analyses, S Dak. 404 

Fox sedge, analyses, S. Dak. 404 

Foxtail, green, analyses, S. Dak. 403 

meadow, analyses. 568 

cnlturoexperimenta.Utah 531 

new disease. 311 

wild water, analyses, S. Dak. 403 

yellow, analyses, S. Dak. 403 

Franseria hookeriana, notes, Nev. 57 

N. Mex. 732 

Frasera tuhuloya, notes, U. S. D. A. 114 

Frauds in dairy industry. Can.. 484 

Fraxinus anomala, notes. 821 

Freezing point of fatty acids. 274 

milk. 611 

Freight rates, IT. S. D. A. 87,172 

French pink, notes, Greg. 822 

Fringe tree, American, notes. 222 

Frit fly, notes. 65 

Frost cracks, efl'ect on the oak. 144 

Frosts, night, prediction. 788 

i>rotectioii against. 389, 621, 787,789 

Frozen wheat and barley as a feeding stuff, 

Can. 452 

for pigs, Can. 466 

Fruit, American, prejiaration and shipment 

to England. 549 

and garden crops, manuring. Pa. 727 

vegetable garden for faruiere- 993 

apparatus for watering and spray¬ 
ing . 443 

as food and medicine. 842 

hark beetle, notes, Ind. 1003 

]^I, Y, Cornell. 546 

U. S. D.A. 313 

blossoms, non-fertility. 992 

crop, prospects, May, 1894, D. S. I). A. 87 

culture in Australia.t.. 729 

Bohemia. 820 

California. 729 

Gironde. 820 

Kentucky. *51 

Nebraska .. 990 

New KniilatMl. 299 


Page. 


Fruit, culture in north Georgia. 820 

Ontario. 419 

decays, studies, N. J. 825 

farming in Luxemburg. 993 

forcing in hothouses. 729 

Growers’ Association of Ontario, re¬ 
port . 56 

of conifers, comparative anatomy.... 968 

packing house,plan. 252 

production by States, IT. S. D, A. 347 

relation to blossoms. 991 

rot of peach, notes, N. Y. Cornell. 546 

statistics for Ontario, Can. 55 

trees, analyses, N. Y. State. 50 

arsenical spraying while in 

bloom. 654 

fertilizing. 56,143,638, 727 

“insect lime” for. 742 

overladen, treatment. 143 

Fruits adapted to Maine. 726 

Qviebec, Canada. 424 

and vegetables— 

exhibit at World's Fair. 993 

fertilization by bees. 566* 

for English markets. 549 

as aftected by climate. 638 

mulching. 038 

food for animals. 76 

California, analyses, Cal. 814 

canning, drying, and preserving_ 821 

citrus, insects affecting... 438 

cold storage. 299,993 

cross fertilization, Minn. 723 

culture with irrigation. 729 

earliness vi. quality. 821 

food value. 331 

Ge.orgia, catalogue. 820 

influence of climate. 56 

rainfall on form. 279 

nati ve, improvement. 093 

now types, N. Y. Cornell. 637 

varieties. 638 

of arid regions, analyses. 729 

packing and shipping. 821 

preservation. 424,549 

protection during transportation, 

U.S.D.A. 419 

from birds, Ind. 991 

pruning, notes. 549 

seedling, on Pacifle Coast. 143 

small. {See Small fruits.) 

thinning, notes. 299,729 

waxlike constituent. 615 

nodo#t««, analyses. 630 

vesiculomu, analyses. 630 

Fuel value of asphalt. 942 

fat pine knots. 942 

petroleum. 942 

Texas coai. 942 

Wyomiug ooal and oil. 942 

Fumigation cover for bisulphid of carbon, 

U.S.D.A. 1963 

for scale insects, U. S. D. A_ 441 

Fungi as affected by light... 389,507 

AuetralMu,iMii4beek. B. A — 557 
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Page. 

FtiBgii cell memtottO^e. 195,506 

centrospheres in. 280 

chemical i rrl tabili ty. 17 

comparative morphology, XT. S. D. A. 557 

cultures. 487 

developme»t. 147 

field observations, XT. S. D. A-. 486 

mineral food. . 968 

new species, notes. 738 

notes, S. Dak. 560 

of cultivated plants. 909 

grain, new. 909 

on weeds, N. J. 823 

parasitic, biological relations. 647 

new s]>ecie8. 1000 

sexual reproduction. 17 

tendrils in — *.. 195 

Pungicides and insecticides, apparatus for 

applying, N. Y. State. 7'.t9 

Fungicides and insecticides, preparation and 

use, N. Y. State. 739 

Fungicides— 

effect on germination of seeds. 301 

Tex. 439 

field experiments. 267 

for bean anthracnoee, K. J. 996 

club root fungus, N. J. 994 

diseases of tomato, N. J. 995 

leaf blight of nursery stock, XJ. S. 

D. A. 556 

potato scab, N. J. 995 

Yt. 908 

rusts, Iowa. 307 

preparation and use. 647 

Can. 62,437 

Fla. 559 

Mass. Hatch. 61 

N. Y. Cornell. 734 

Teiin. 724 

with insecticides, Fla. 559 

XJ S.D.A. 651 

Fimgus and insect injuries . 61 

cellulose, study. 809 

disease of Silphaoj a^a . 237 

diseases for represslou of insects. - 655 

literature, Conn. State — 14H 

of plants, N.J. 823 

treatment, N. II. 302 

flora, of Hanover. 278 

on butter. 1025 

JFhtrcrwa gigantea, notes. 278 

Furfurol, constituents of plants. 869 

determination. 111.189 

Furs, destruction of insects attacking. 655 

Fusariiim sarcochronum, notes. 909 

Funcladium dendriticum, notes, S. D. A. 558 

> pyrinum, notes, XJ. S. D. A.. 558 

Wash. 560 

Fusicoceum ahietinum, notes. 909 

Qulega offiHnalU, analyses, Utah. 569 

notes, S. Dak .. 404 

Utah. 531 

Otderuca scanthomslcBna, notes, N. J.. 649 

Del. 835 

Gall fly, raspberry, notes. 654 


Page. 


Gall fungus, cranberry, U, S. D. A_ 559 

insects and their host plants. 151 

insect on cabbage, treatment. 1007 

motll, maple. 654 

(imlleria mellmiella, notes. 149 

Colo. 315 

Galton curves as showing discontini»e<l va- 

nation.. 280 

Gametes, motile, llopinatococcrjug for class 

demonstration. 487 

iiardnia mangosteena, nott^s. 819 

Garden and farm, pests, Ky. 315 

herbaria. 489 

webworm, notes, Colo. 315 

Gardeners, education. 756 

Gardening. Danish.. 56 

for farmers. 56 

Gardens, automatic sprinkling. 299 

irascardia maOagaacarensis. notes. 837 

Gas exchange bet ween animals and air. 116 

leaves and atiuos* 

pbere. 782 

of bumnu beings, apparatus 

lor measuring. 332 

plants. 787 

lime for turnip gall weevil. 917 

Gases in water apparatus for examining- 15 

movement in rhizomes . 487 

OastroloUum .sp., jiotes. ... 335 

(iama parvi/fora. notes, N. Mex. 732 

Oaytiphytmn eriospennum, notes, X". S. I). A. 114 

Gelatin preparations, notes. 18 

Oelechia terealella. {See Angouinois grain 
motli.) 

Generii. deac.ri]>tions instdliciency.— 195 

Oeocoris (mllata, notes, Ncbr. 1.50 

Geogra})hical distribution of deciduous trees 550 

forest trees- 223 

Geologist, report. Wyo. 943 

Geouietrid,14-tiapped. notes.U.S D. A. 313 

Oeomys arenarius, notes. U. S.D.A. 787 

hrevicepB attwateri, notes,U. S, D. A, 787 

sagittalig, notes, U. S. D. A. 787 

personatus fallux, notes, U. S. D. A. 787 

texensis, notes. U. S. D. A. 787 

tuza mobilensis, notes,U S. D. A- 787 

Georgia Station, bulletins. 400,525, 

527, 530. 542 801, 811 883, 884, 898 

financial statement. •>•485 

notes . 173,584 

report. 485 

Geotropic curving of nodes..* 786 

Germ feed, analyses, Conn. State. 163 

Mass. State. 163 

meal, analyses. Minn. 1008 

German Naturalists and Physicians, Asso¬ 
ciation, convention. 486 

Germination— 

and development of seeds as affected by 

alkaloids. 903 

and yield of seed, effect of quality. 419 

as aflected by salts. 904 

experiments with beet seed. 224 

of barley, variations in sugar eom- 
pounds during. 869 
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Experiment station record. 


Gemiinatiou— Page, 

of grapes, Influence of temperature and 

moisture of soil. 422 

grass seeds, intermittent temperature 

for. T... 641 

macrosporos of MarsiHavestita . 487 

nuts and acorns as affected by age... 550 

X>otatoes as affected by fertilizers.... 542 

seeds as affected by— 

age. 427,638 

fungicides. 301 

Tex. 439 

liot water. 904 

juoiature, U. S 1). A. 639 

temperature, U. S. D. A. 640 

seeds deeply i)lanted. 822 

the pollen grain. 115 

tests. 428,639 

Can. 429 

Giant knotweed, notes, U. S. I). A. 889 

sedge, analyses, S. Dak. 404 

spurry, analyses, S. Dak. 404 

Ginger, culture in Jamaica. 423 

mineral matter in. 331 

Ginkgo tree, notes. 222 

Ginseng, culture. 216,294,637 

D. S. D. A. 886 

roots, analyses, Ky. 274 

Glanders and farcy, notes. 472 

in man, mallein for. 334 

malleiii for diagnosing. 80 

Mont. 932 

Tex. 471 

notes, La.:. 245 

tuberculin and mallein for diag¬ 
nosing, Me. 666 

Glasshouses, construction and heating. 727 

for the tropics. 221 

Olceosporium ancpelophagtim, notes, U. S. 

D. A. 559 

fragarice, notes, N, J. 823 

/nictigenum, notes, U. S. D. A. 558 

sp., notes. 233 

N.C. 58 

venetwm^ notes, D. S. D. A — 559 

Glover scale, notes. La. 235 

Glucose, action of alkalies on. 376 

clearing hy acetate of lead. 344 

commercial, determination in pres- 

♦ ence of cane sugar. 183,867 

determination by alkaline copper 

solution. 504,868 

effect of lime and baryta. 344 

feed, analyses, Mass. State. 331 

in sugar juice, estimation. 273 

juices, clarification. 190 

new gravimetric method for. 504 

refuse, analyses, Mass. State. 331 

Gluten, effect of heat on digestibility. 242 

feed, analyses, Conn. State.. 153 

Del. 842 

Mass. State. 163,331 

N. J. 842 

Vt. 931 

digestibility, Mass. State — 317 

.meal, analyses, Conn.Storrs. 153,444 


Page. 

Gluten, meal, analyses. Mass. State... 163,331,663 


Minn. 1008 

N.J. 842 

Vt. 931 

Glycerin in wine, dotennination. 613 

nutrition of green plants by. 873 

Glycerol content of ivine. 374 

Glycogen formation in the assimilation of 

xylose. 75 

Glycine hUpida . (See Soj a bean s.) 

Qnetacem, anatomy. 279 

Goat moth, notes. 917 

Goat’s milk, cheese from. 82 

rue, analyses, S. Dak. 404 

culture experiments, Utah. 531 

Qongylonema molin^ revision of genus. 933 

Good lioads Convention of* Virginia, pro¬ 
ceedings, U. S. D. A. 942 

Gooseberries, analyse-s of juices. 110 

varieties, Can. 423,424 

Colo. 296 

La. 142 

Mich. 52,55 

N.Y. State. 56 

Oreg. 55 

Pa. 142,727 

Wyo. 55 

Gooseberry leaf blight, U. S. D. A. 557 

mite, red, notes. 742 

powdery mildew, U. S. D. A- 550 

wine, notes. 637 

Goosefoot, notes, N. Mex. 732 

Goo.se manure, analyses, Mass, State. 202 

“Goose” wheat, analyses, Minn. 1008 

Gox)her8 and moles, automatic gun for. 65 

pocket, and moles, notes. Ark... 389, 787 - 
monographic revi.sion,U. S. 

D. A. 787 

Oopherus polyphemue, notes, U. S. D. A. 440 

Gortyna nitela, notes . 316 

Iowa. 314 

U.S.D.A. 312 

Goshawk, notes, Va. 694 

Goesyparia iihni, notes . 742 

Goseypium herhdceum, notes, TJ. S. D. A- 207 

Gouda cheese, manufacture, Minn. 939 

N.Y. State.... 1026 

Goumi, varieties, La.. 142 

Gourds, culture experiments. Cal. 807 

varieties and culture. 548 

Grafting grapes, apparat us for . 821 

movements of sap in. 617 

of grapes, physiology N. Y. Cor¬ 
nell . 724 

top, notes.. 992 

vines, apparatus for. 821 

Grafts, insect and fungus enemies. 147 

Graham bread, food value. 163,467 

Grain aphis, notes.. 65 

artificial drying. 296 

beetle, notes, Tex. 438 

for lambs before weaning, Wis. 661 

fungi, new. 909 

intensive cultivation. 21 

louse, notes, Ky..... 235 
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Page. 

Grain, louse, notes, Oreg. 836 

predisposition to rust. 560 

prevention of injuries. 1001 

rusts, investigations. 311 

parasitism. 647 

prevention. 437 

studies. 432 

treatment. 1001 

Kans. 224 

smuts, treatment, Wyo. 1000 

v». roots for lambs, Micb. 660 

winter, condition, IT. S. D. A. 87 

Gramma grasses, analyses, S. Dak. 403 

Granary weevils, notes, Can. 442 

Tex... 438 

Grandeau method for humus in soils. 691 

Grape anthracnose, Can. 62 

N.Y, Cornell. ^734 

U. S. D. A. 559 

sulphuric acid for. 738 

beetle, spotted, Okla. 989 

berry moth, notes. 316 

chytridiose, treatment. 738 

disease, caused by Botryiis cinerea . 147 

new. 560 

hybrids. 729 

leaves as a feeding stuff. 468 

scald of, caused by JExoband- 

ium vitis . 230 

mildew.. 436 

Ifbol for. 831 

new remedies for. 910 

must, fermentation. 969 

influence of pruning on compo¬ 
sition . 143 

root grafts repellant to phylloxera.. 300 

roots, Mycorrhiza on. 969 

seed caterpillar, notes. 316 

weevil, black, notes, Can. 442 

Q«apos, American, position of hybrids in 

classification. 266 

American, waxes of. 615 

apparatus for grafting. 821 

bacterial disease in Var. 311 

gummosis.147,910 

bacteriosis. 231 

black rot. 233 

Can. 62 

N.Y. Cornell. 734 

D.S.D.A. 558 

treatment. 02,830 

Tenn. 724 

brown rot, Can. 62 

N.Y. Cornell. 734 

treatment, Tenn. 724 

brunisure. 229,910,1000 

coloring matter. 615 

cross fertilisation, Minn. 46,729 

culture. 221,547 

Colo. 902 

Fla. 637 

Okla. 989 

downy mildew, notes. 233,437,62,436 

Can. 62 

treatment. Pa. 735 


XT. S. A. D. 558 


SUBJECTS. 1087 

Page. 

GrajHis, distance of planting. 637 

fertilizer experiments. 50 

Ya. 636 

Cal. 818 

fertilizing. 424 

germination, as affected by temper¬ 
ature and moisture of soil. 422 

grafting, N. Y. Cornell. 724 

green manuring..... 143 

gummosis. 432,437 

improvement by crossing. 637 

influence of pruning. 143 

manuring. 638 

native, study, Kans. 55 

new disease. 560 

new insect affecting. 838 

Old ium on. 560 

]>ectic disease. 303 

Persian, notes, Cal. 722 

plaster for. 729 

pot VK, planted canes. 729 

pourridie of, treatment. 60 

powdery mildew. Can. 62 

N. Y. Cornell- 734 

prematiire falling. 300 

protection against spring frosts... 49 

U. S. D. A. 559 

pruning. 221 

and training. 821 

ripe rot, N. Y. Cornell. 734 

rougeot on. 233 

self-pollination, N. Y. State. 46 

shelling, N. Y. Cornell. 732 

Sicilian, analyses. 221 

‘ ‘ spot ’ ’ disease, not(‘8. 233 

training, Can. 423 

trellising. 992 

varieties, Can. 424 

Colo.. 902 

Ky. 52 

La. 142 

Mass. Hatch. 55 

I Mich.52,55 

Minn. 55 

N.Y. State. 55,988 

Okla. 989 

Grog. 55 

Pa. 142 

Temi. 724 

Utah. 901 

Wyo. 55 

white rot, perithecia.' 304 

Grapevine flea hoetle, notes. 316 

leaf hopper, notes. 316 

root worm, U. S, D. A. 563 

Oraphohtha interstinctana, notes, Mich. 649 

U.S.D.A 313 

Grass mixtures, tests. 138 

seed, vitality. 641 

tree gum. 754 

Grasses, analyses. 101 

and clovers, for meadows, Can.... 405 

pasture, Can. 405 

forage plants, analyses, S. Dak 403 
culture experiments, .Ark. 631 
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Grasses, culture experiments, Mass. State. 290 

Pa. 720 

field exiieiimonts. 137 

for protection of shores and har¬ 
bors, Can. 415 

identification. 487 

mixed, analyses, N. Dak. 752 

test of species, Utah. 5:J2 

new species. 18 

of Tennessee. 091 

Grass eating insects, notes, N. Y. Cornell... 62 

Grasshoppers, damage in Minnesota. 441 

in New York, U. S. D. A- 7 :0 

kerosene emulsion for, TJ. S. 

D. A. 441 

mechanism of generative 

ai>i)aratu8. 236 

notes. 054 

Gravimeter for sugar analysis. 273 

Gravimetric method, new, for glucose. 504 

Gray plant bug, notes, Nebr. 150 

soldier bug, notes. 741 

Great horned owl, notes, Va. 695 

Lakes, currents, U. S. D. A. 19 

Greedy scale, notes, La. 235 

Green ash, cultivation. 730 

notes. 093 

fodder, preservation. 543 

grain, culture experiments, Ala. Col¬ 
lege . 982 

manures,utilization of nitrogen in.. 133 

Vi. barnyard manure.. 27,396,798 

manuring, cowjieas for, Del... 803 

N.J. 791 

crops for. 412 

experiments. 27 

for barley, Utah. 541 

cotton, Ga. 528,885 

graiies. 143 

liotatoes. 292,723 

wheat, Del. 803 

in Sweden. 27 

plants, hydrogen poroxid in. 615 

Greenhouse benches for experiment work.. 267 

subirrigation. 267 

beating, steam vi. hot water, 

N.y. Cornell. 424 

pest, new siiocies. 65 

Greenhouses, subirrigation. 170 

Ground bug, large-eyed, Nebr. 150 

Grouse locust, flight. 151 

Growth, annual, as related to hardiness.... 993 

Grubs, white, destruction by Botrytu 

teneUa . 317,917 

notes. 653,651 

Oryllua eanipeit.ris destroying forests. 731 

Guano, analyses, Mass. State. 980 

deposits, notes. 522 

determination of nitrogen in. 609 

Guava, notes, Fla. 636 

Quignardia bidweUii^ notes, U. S. D. A. 558 

Guilielma specioaa^ notes. 820 

Guinea grass, notes. 694 

Gulf storm of October, 1894. 702 

Gum, grass-tree. 754 


Page. 


Gum, woo<l . 754 

Gummosis, bacterial, of grajies. 147,432,437 

of Carpinus hetulacea . 233 

Gun, automatic, for gophers and moles .... 65 

Gunning-Kjeldabl method for nitrates. 110 

Ghymnoiporangmm fuioui, notes. 437 

sp., notes... 436 

Gypsum, analyses. Cal. 798 

Can. 402 

as a fertilizer. 549 

for alfalfa, Nev. 293 

reclamation of alkali soils, Cal. 791 

Gypsy moth commission, work of, IJ. S. D. A. 440 

in Massachusetts. 838 

Japanese, parasite of, U.S.D.A. 440 

notes. 1007 

extermination. 314 

Haderiafractilinea, notes, Ohio. 151 

devastatriXy notes, Iowa. 314 

Ohio. 151 

stipatay notes, Ohio. 151 

Uxematohia ierratay notes, Can. 442 

Mass, natch- 65 

Miss. 437 

U.S.D.A. 313 

Vt. 915 

lIcematocQCcuH for class demonstration of 

motile gametes. 487 

“ llagy,” culture experiments, N. C. 35 

llailstorms, statistics. ^ . 878 

Hair grass, tufted, culture exj>eriment8, 

Utah. 531 

waste, analyses. Mass. State. 287 

Hairy veteh, culture experiments. 405 

N.C. 35 

for green manuring. 412 

luilcli cows. 931 

notes. 419 

Vt. 886 

Hall rush, analyses, S. Dak. 404 

llaltica chalgbeay notes. 316 

Handbook of Australian fungi, U. S. 1). A . 557 

dairy bae.t oriology. 482 

Hand separators, test, Del. 847 

Hard fescuci, analyses, S. Dak. 404 

Hardiness as relatecl to annual growtli. 993 

Harlequin cabbage bug in Oklahoma, U. S. 

D. A. 740 

Ilarpiphonis maculatuty notes.:. 566 

Harrington’s rainfall cliarts. 789 

Harrowing and manuring meadows. 45 

Harvester.s, tests. 252 

Harvesting machines for beets-... 346,541,848 

Harvey water motor, Wyo. 346 

Hawk, rough-legged, notes, Va. 694 

sharp-shinned, Va. 094 

Hay, analyses, Ark. 76 

Conn. Storrs. 444 

Utah. 569 

artificial drying. 290 

as atfixsted by fertilizers. 888 

clover, analyses, Ky. 274 

crop statistics, U. S. D. A. 582 

fertilizer experiments. 519 

from barley, wheat, and outs, Cal. 808 
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Page. 


Hay, from Norwegian grasses, analyses .... 568 

heating and spontaneous combustion. 242 

of mixed grasses, digestibility, Mass. 

State. 317 

worm, clover,notes,Mich. 648 

worms, clover, notes, U. S. D. A. 313 

Health of plants under glass. 873 ; 

Heat capacity of soil constituents. 200 | 

effect of hairy coat of animals on pro- j 

daction and radiation. 242 j 

equivalent of the nutrients of food... .590 ! 

imoduction in the chick before and i 

after hatching. 031 : 

Sedeomapulegeoides^ iioieB . 903 ■ 

Hedera helix, notes . 566 1 

Hedges, trees for, Wyo. 56 j 

Sedysarum coronarium, notes, . 34 

Utah. '531 


I 


Heel 8crai>e and scooter. 912 | 

Heifer vs. steer beef, Iowa. 321 

Uelianthus annwu#, notes, N. Mex. 732 

symbiosis. 873 

ciliarie, notes, N. Mex. 732 ! 

tuberosus, symbiosis. 873 : 

Heliophobus popular is, noies . 236,567 | 

Ueliotliis arrnigera. {See Bollwomi.) 

Heliotropism, studies. 

Mellehoriis niger, notes. 917 

Helminthology, Italian, bibliography ami 

history... 933 

Helminthosporium ravenelii on Sporobolus 

indicui, notes. 234 

Helopeltis of lud ia, notes. 152 

Hexenbesens of pine. 832 

Hemerobius sp., notes.. 741 

Hemiptera of ButFalo and vicinity. 567 

Heniji, broom rape of, !Kfy. 233 

Colorado Kiver, notes, U. S. 13. A. 207 

cultivation and innuuhicture in 

Madras. 294 

culture experiments, Can. 424 

fertilizer experiments, Ky. 215 

Indian, notes, IT. S. 13. A. 207 

Mauritius, notes. 278 

rozelle, for fiber, U. S. 13. A. 207 

sisal in tlio Bahamas. 722 


Hemp-like hibiscus, for fiber, IT. S. 13. A- 207 

Hendersonia taphrinicola ii. sp... 1000 

Hen fiea in Florida, notes, IT. S. D. A. 563 

on horses, U. S. 13. A. 740 

bouse refuse, analyses, Mass. State_ 202 

Henna, studies. 114 

Hens, characteristics of breeds. 931 

feeding e xperlment.s, N. Y. State. 77 

Herbaria, destruction of insects attacking. 655 
Herbarium, United States National, contri¬ 
butions from, U. S. D. A. 113, 

114,190,777 

material, preparation and care, 114 

Heredity in horses. 931 

Hermaphroditism ill plants. 195 

Herring cakes, analyses. 156 

food value. 166 

Hessiau fly, “flaxseed stage”. 438 

in New Zealand. 667 


Page. 

Hessian fly, notes. 236,316,438,654 

Ohio. 151 

parasites, U. S. D. A. 441,1003 

ravages in France. 151 

Heterodera radicicola, notes, Fla. 646 

Heterogeomys torridus, notes, U. S. D. A. 787 

Hibernia defoliaria, notes, Can. 442 

Hibiscus cannabinus, notes, U. S. I). A. 207 

moscheutos, notes, U. S. D. A. 207 

sahdaHffa, notes, U. S. D. A. 207 

Hickory ashes, analyses, Ky. 272,274 

Hierochloa borealis, notes, Can. 417 

Highways, construction and repairs, U. S. 

I). A. 943 

Uippodamia arnbigua, notes. 741 

convergens, notes. 741 

Nebr. 150 

IS-punctata, notes, Nebr. 150 

Hog cholera, notes. . 472 

treatment, U. S. 1). A. 665 

raising in Denmark. 242 

Hogs, number and condition, U. S. 1). A_ 486 

ofdiirertmt breeds, njcasuremcnts.. - 931 

wheat for. 468 

Holcvs lanatus, notes. 97 

Hollies, culture. 993 

Hollj bock, diseases, N. J. 825 

Holstein cows, fat content of milk from- 454 

Howalocenchrus oriizoides, notes, S.Dak... 403 

virgmica, notes. 403 

Hominy chop, analyses, Conn. Storrs. 444 

meal, analyses, Pa. 110 

Home-mixing of fertilizers. 401 

Ala. 401 

N. J. 396, 706, 797 

N. Y. State. 980 

K. I. 402,522 

Vt. 882 

Honey, analyses. 190 

Ky. 274 

and bees. 64 

crystalline magmas in. 241 

locust, culture in the U'est. 821 

planting for. 64 

producing plants of Nebraska. 1003 

production in Ontario.217,419 

Hoj> lice, notes, Oreg. 65 

IT. S. D.A. 313 

Hops, essential oil of. 754,869 

nematode disease. 311 

physiological studies. 418 

study of. J . 982 

llordeum jubatnm, notes. 224 

Nev .. 57 

Wyu. 640 

Homiodendron hordei, notes. 147, 647 

Horn fly, notes. 567,654 

Can. 442 

Mass. Hatch. 65 

U. S.D.A. 313 

\^t. 915 

on horses, IT, S. D. A. 440,564,740 

remedies. Miss. 437 

Vt. 915 

Horse bean, analyses, Mass. State .. 294 
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Horse uean, notes, Mass. State. 294 

Vt. 886 

liot fly, notes, TJ. S. B. A. 313 

chestnut leaf blight notes, TJ. S. B. A. 556 

feeds, analyses, Mass. State. 163 

nettle, notes, Iowa. 551 

N. Mex. 732 

radish, culture. 727 

wild, notes. 819 

teeth of, Va... 666 

Horses, cerebro spinal meningitis in, Bel... 843 

corn for. 162,242 

corn V8. oats for, Utah. 751 

disembittered lupiiuis for. 163 

feeding experiments. 1018 

Mass. State... 330 

N.J. 841 

N. C. 921 

hen flea on, U. S. B. A. 740 

heredity in. 931 

manure production. Pa. 127 

narrow vs. wide rations for... 240 

(lualities desired in, Mich. 242 

Horticultural legislation in British Colum¬ 
bia . 917 

lessons from Columbian Ex¬ 
position . 993 

School, Kational, at Ver¬ 
sailles (France). 222 

“sports”. 300 

work at Arkansas Station..- 56 

Horticulture, abstracts of articles— 46,141,217, 
296,419,543,635, 723,809, 899,985 
and climatology, interrela¬ 
tions, U. S. D. A. 507 

eleetriiuty in. 222 

from a (dimatic standpoint... ^ 993 

text-book . 56 

Horticulturist, report, Bel. 810 

Fla. 636 

Ind. 485 

Miss. 821 

N.Y. Cornell. 486 

N.Y. State. 56,59,987 

Nev. 293 

Ohio. 172 

S. Bak. 582 

Xex. 582 

Wyo. 943 

JIosacHa pursMana, notes, S. Dnk. 404 

Hosts as aflected by ticks. 653 

Hotbed frame, new. 299 

Hothouses, fruit forcing in. 729 

Hot water, effect on gormipation of seeds.. 904 

treatment for— 

oat smut, Iowa. 308 

U. S. B. A. 557 

Utah. 559 

smut in grains. 309 

Wyo. 1000 

treatment, influence on yield— 310 

Vi. steam for greenhouseheating, 

H. Y. Cornell. 424 

Houses, country, block system for number¬ 
ing . 754 


l*age. 


Huckleberries, coloring matter of. 615 

notes. Can. 424 

Human excrement as a fertilizer. 797 

irrational treatment.... 134 

foods, investigations. 90 

milk, fat of. 336 

jiarasito, new. 469 

Humidity of calcareous soils influence on 

development of chlorosis. 233 

Humus, assimilation by plants. 284 

in soils, determination. 118 

Grandeau method for. 691 

of arid and humid regions. 197 

soil, organic compounds in. 200 

Hungarian brome grass- 

culture experiments Cal. 721, 807 

Utah. 531 

Hungarian grass- 

analyses, Ky. 274 

culture experiments. Utah. 532 

-fertilizer experiments, Conn. Storrs_ 405 

hay, analyses. Conn. Storrs. 444 

notes, Mich. 714 

Hybernia tillaria, notes. Me. 740 

Hybrid cherry, notes, N. Y. Cornell. 421 

walnu t trees, notes. 427 

Hybridization without crossing, study. 507 

Hybrids, grape, old and new. 300 

in classification of American 

grapes. 266 

replanting vineyards. 729 

Hydrocarbons, excretion as related to food. 72 

Hydrochloric acid, a soil solvent, Cal. 792 

free, separation from 

chloride. 775 

for souring cream .... 248,672 

Hydrocyanic acid gas as an insecticide, Ky. 1006 
for Sail J 086 scale, U. 

S. B. A. 440 

patent, U. S. B. A- 740 

preparation and use . 741 

Hydrogen peroxid in green plants, deter¬ 
mination. 615 

of the atmosphere. 14 

Bulphid apparatus, new. 273 

generator, apparatus for. 504 

Hydrophobia in lann animals, Bel. 843 

Eylattei obscurus, notes, Mich. 648 

trifoUif notes, C. 65 

Hyleiinus tericeui, notes. U. S. B. A. 740 

Hymenoptera, anatomy of digestive tube... 151 

Hyoseris scabra^ notes. 903 

Hyperoipis lateralis, notes. 741 

Hyphantria eunea, notes. 316 

Hypocreacece, revision of species. 61 

Hypocrea mcchari, a cause of black rot of 

sugar cane. 311 

Hypoderma macrospomm, notes. 312 

Ice cream fruit, notes, Fla. 636 

crystals on plants. 196 

Icerya, Australian genus (?), U. S. B. A. 684 

mmtierratemii in Columbia, U. 8. 

B.A. 440 

Ichneumon flies, notes .. 237,448 

lobneumonidw, Provaaoher's, U. 8. B. A ... 441 
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Idaho Statioo, bulletins. 236,283 

notes.88,173 

Jdia spp., parasitic habits... 151 

Jdiocerusnervatvs, n. sp., notes. 564 

Illinois Station, bulletins. 29, 31,35, 83,234, 

248,250,391,408,412,431,663,980 

notes. 253,584 

University, notes. 584 

Inbreeding of farm animals. 574 

Tncurearia eapiteUa^ notes. 65 

Indian beard grass, notes. 93 

hemp, notes, U. S. D. A. 207 

millet, analyses, S. Dak. 403 

reed grass, analyses, S. Dak. 403 

rice, analyses, S. Dak.. 403 

tanning materials. 251 

Indiana Station, bulletins. 38,134,138,413, 

414,640, 985,989,991,997, K)03 

notes. 88, 850 

report. 378,414,485 

Indican, sugar from. 615 

Indigenous plants of Natal. 278 

Jndigofera cordi/olia, notes. 245 

Industrial plants. 898 

Inflorescence, abnormal, notes. 873 

Inoculation for tuberculosis, Vt. 664 

in the manufacture of koumis.. 847 

Insect Life, U. S. D. A... 439,440,562,650, 739,1001 
“Insect lime” for protection of fruit trees. 742 

Insect parasitism, notes. 149,317,654,655 

pests of Queensland. 440 

treatment. 237 

U. S D. A. 440 

Insecticides — 

analyses Mass. State. 317 

Pa. 110 

and spraying, Idaho. 236 

appliances for, N. Y, State. 739 

fertilizers as. 237 

for tent caterpillar, Mass. Hatch. 64 

inorganic chemicals os. 568 

preparation and use. 65,437 

Fla. 659 

Mass Hatch.61,64 

N. Y. State. 739 

U.S. D. A... 315,650,651 

Vt. 915 

with fungicides, Fla. 559 

U.S.D.A. 651 

Insects affecting- 

acorns, U. S. D. A. 440 

beer casks in India.:. 440 

citrus fruits. 438 

clover, Mich. 648 

coffee in Hawaii. 440 

com. 65-i 

eotton. 739 

in Mississippi, U. S. D. A. 1002 

dried fruits, U. S. D. A. 1002 

drugs, U.S.D.A. 663,1002 

forest trees, Pa. 730 

furniture. 742 

furs. 656 

gardens, flelds, orchards, and forest s — 667 

gwilninmlU8,U.S.D.A. 740 


Insects affecting— Page. 

herbaria. 655 

imported nursery stock.J... 567 

mushrooms. 587 

oats. 654 

oranges. 834 

I>eacheH, N. Y. Cornell. 546 

pines. 567 

shade trees, N. J... 649 

Vt. 915 

stored grain, Tex. 438 

U.S.D.A. 1002 

sugarcane.317,655 

sweet potatoes, IT. S. D. A. 987 • 

the red beech. 237 

vegetables, U. S. D. A. 1002 

wheat. 654 

wood. 488 

woolens. 055 

Insects and flowers, interrelations. 787 

fungu.s injuries. 61 

beneficial, in Australia. 742 

California. 741 

notes, N. C. 236 

classification, Minn. 742 

cooperative work against,U.S.D.A. 441 

destructive. 152 

fertilizing anaroid plant, U. S. D. A. 1002 
functional adaptations of the epi¬ 
dermic cells. 917 

grass eating, synopsis of species, 

N.Y. Cornell. 62 

habits and nietamorpboses. 916 

in a decayed cherry tree. 567 

burrow of the Florida land tor¬ 
toise, U. S. D. A. 440 

injurious- 

in Aldabra, Assumption, and 

Gloriosa Islands. 440 

Colorado. 440 

Florida. 1001 

Hawaii. 441 

Iowa. 265 

Now Jersey, U. S. D. A. 652 

New Mexico, U. S. I). A- 652 

New York City parks, U. S. 

DA. 651 

North Carolina. 236 

Northidaho, U.S.D.A. 652 

Norway. 567 

Nova Scotia. 440 

Ottawa. 441,1008 

legislation against. 741 

IT. S. D. A... 440, 


" 916,1002 

repression by fungus diseases. 655 

treatment. 8^8 

predaceous and parasitic. 237,6.54,655,742 


N. J. 836 

protection of. 8*^7 

senses of, U. S. D. A. 563 

Inspection of fertilizers. 25 

Ala.. 401 

Conn. State. 134 

Ind. 27 

Mo. 630 
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Inspectiou ol fertilizers, Md. 287,980 

Mass. State. 134,287 

Mich. 401 

. 797 

N.Y. State. 287 

■N.C. 27 

R. I. 882 

Vt. 26 

Intensive cultivation of ^jraiu, study. 216 

Inulin, action of oxalic acid on. 966 

lodin, reaction on starch. 615 

starch. 376 

Iowa Station, bulletins... 307, 

314, 321,342, 391, 414, 4.'j2. 453, 460, 471,475. 
477, 551, 985, 991, 997,998,1004,1013,1029 

fpoma>a mexicana . notes, N. Mex. 732 

pxirpurea, notes, N. Mex. 732 

Iris and lily disease, notes. 234 

Iron and alumina in pliosphates, determina¬ 
tion . 368, 691,867 

Iron and alumina in the reversion of sui)or- 

phosxdiate... 978 

compounds, distribution in animal and 

vegetable cells. 968 

salts, eflect on yeast. 507 

sulphate, absorptive iiower of soils for. 121 

Irrigation, amount of water in, Utah. 251 

by electricity. 582 

experiments, Ariz. 85 

U tah. 86 

fall UA. spring, U tall. 539,581 

for fruits. 729 

oats, Utah. 86 

orchards.1. 755 

potatoes. 542 

Utah. 86,536 

wheat, Utah. 86 

frequency, Utah. 580 

influence on fertility of soils... 395 

in humid regions. 89 

South Dakota. 581 

measurement and division of 

water for, Colo. 485 

methods, Utah. 87 

night vs. day for wheat, Utah.. 581 

Xtrinciides. 848 

jirogress in. 1029 

pumi), in Kansas. 346 

pum pin g w a ter for, N ebr. 1029 

reservoirs, earthen dams for.... 87 

sewage. 581 

storage of water for. 170 

Nehr. 1029 

study. 582 

surface subirrigation, Utah. 580 

water for, Nebr. 1028 

ways and means.. 346 

windmill. 485 

Irritability of idauts. 17 

Jmria farinosa as aflfected by sulphate of 

copper. 487 

Isatis tinctoria, noim . 140 

I$omerU arborea globosa, notei, U. S. D. A. 114 

Ito9oma hordei, notes, Ohio. 151 

spp., notes. 654 

tritioif notes, Ohio. 151 


Page. 


Iva axillaris^ notes, Kev. 57 

1^3% scale insects on, U. S. D. A. 440 

variegated, blight, N. J. 82® 

Jxodidce, sp., notes. 742 

Japan clover, culture experiments. 428 

Ky. 294 

Kev- 294 

K.C.... 34 

Jerusalem artichokes, culture experiments. 

Ark. 890 

notes. 984 

corn, culture experiments, Cob). 984 

La.. 542 

Utah 542 

notes, Ark. 215 

Jesuit’s tea plant, notes. Cal. 722 

Johannson butter extractor, tests. 477 

Johnseni grass, analyses, S. Dak. 403 

cult lire exiieriments, ITtali. 531 

notes, Ky. 294 

Mich. 715 

Joint worm notes, Ohio. 151 

Journal of Mycology, U. S. 1). A. 555 

the British Board of Agricwlture 2.55 

Juglandaeecv, embryology... 195 

Juncuti gerardi, noto.s, N. J. 806 

nodosus, notes, S. Dak. 404 

tenuis, analyses, S. Dak. 4t>4 

Juneberrics, varieties, Minn. 55 

Wyo. .55 

Junebug, not("8. 507 

Juniper bark borei*, not(*H, IT. S. D. A. 312 

tTuniperus chinensis, iiot( s. 144 

drupaeca, notes. 144 

Jute, culture exjierimeiitH, ('an. 424 

Kaffir corn, anal 3 \s(‘ 8 . Mass. Slate. 294 

culture experiments, Ark. 215 

(.'olo .... 290,984 

La.. 542 

Mass. State 294 

Utah. 542 

Kainit, analyses. 401 

Ala. 401 

N. J. 396,797 • 

R. 1. 402 

S. C. 402 

and Thomas slag, exiieriments ... 519, 522 

detection of adulteration. 134 

determination of xiotash in. 807 

for ])ear midge, N. J. 148 

Kale, varieties, Oreg. 55 

Kansas Station, bulletins. 32, 

37,38,56,224, 538, 571 

index to imblications. 347 

report. 281,346 

Kentrophyllum lanatum, notes.* 145 

Kentucky blue grass. (See Blue grass, 
Kentucky.) 

marls, analyses, Ky. 283 

Station,bulletins .... 51,401,980,1006 

notes. 348, 584 

reports. 202,216, 


216,221,229,233,235,252, 
269,272, 274, 288, 287,288, 
294,295,290,299,309,811, 
814, 815,316, 817, 387,347 
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K^erofieue attaobroent for knapmiclk puiupe, 

MisB. 442 j 

sjiraying pumps 910, ! 

1008 ! 

omulsion for euoDymus scale, ll. ! 

S- I). A. 6.'.0 ! 

grasshoppers, TT. S. 

D. A . 441 I 

peach scale, TT, S. | 

I). A. 6.j0 I 

plum scale, N. Y. 

Cornell. 1004 

preparation and use... Hl'.H 

for mosquitoes,TT. S. I). A. 440,652 j 

pourridi6 and white gruh. 838 ; 

Kidney bean, proteids. ;:7G j 

Conn. State. 463 

vetch, analyses,Mass. State. 294 | 

culture experiments . 405 ■ 

N. C.... 34 : 

rtah- 531 

notes, Ky. 294 j 

Moss. State.. 294 

Kjeldahl metliod f<tr nitrogen in feeding 

stufiTs. 864 j 

Kniphorfla buds, mttes. 300 

K»otweed, analyses, S. Dak. ... 404 

culture experiments, Colo. 984 

sachaline, notes. 732,808 

T^S. I>. A. 889 

Kcderia crutata, notes, 8. Dak. 404 

Kohl rabi, iViowa on. 737 

Konmis, inoculation in maun fact nre of. 847 

Labor and wages, farm, in Ontario. 217 

Laboratory apparatus. 504,691 

Lace-winged fly, notes . 741 i 

Lacewing fly, notes, TT. S. D. A. 652 ! 

Laebninte in the valley of ttio Vistula.. 837 

Lachnosterna fusca, notes, Mo. 740 

sp., injuring wheat, U. S. 1). A 1003 

spp., notes, Ohio. 151 

Lac insects, new... 438,837 

'Lactarius iiiperatuSy insoluble carbohy¬ 
drates in. 110 

Lactation, variation in milk during period of 455 
Lactola, an artificial product of skim milk.. 484 

Lactoscope, Berg’s, for use in dairies. 475 

Lactuca scariola, notes. 224 

Ind. 640 

Iowa. 551 

Ladybird, boreal, notes, K. Y. State. 833 

destroying black scale. 742 

Ladybirds, notes. 741 

U. 8. D. A. 313 

LcBstadia hidwelUi. {See Black rot of 
grapes.) 

Labaina sugai* cane. 722 

Lambs, fattening for British markets, (Tan.. 465 

market, Wis. 661 

feeding exi>eriraents, Mass. State. 328,329 

Mich. 239,660 

N.Y. Cornell.. 469 

N.C.. 922 

grain for, before weaning, Wis. 661 

roots for, Mich. 660 

rations for, Can. 465 


Page. 


Lambs, rations for, Minn. 752 

Wis. 661 

Lamb’s quarters. {Sec Goosefoot.) 

Laminaria di^itata, analyses. 630 

Lampronatci f rigidi, notes, N. Y. Cornell.., 03 

Lamjyronia. rnbiella, notan . 05 

Lampyria gplcndidula, notes.;_ 742 

Landscajie gardening, poplar.s in, N.Y. Cor¬ 
nell . 425 

Languria mozardi, notes, Mk*h. 049 

Larch, canker, notes. 831 

di.sease, notes.. 317 

European, as a timber tree. 094 

notes. 993 

.sawtly, notes. 654 

worm, notes, C. 8 D. A. 313 

Lard, analyses. 5U4 

and sheep suet, effects of cotton s^ed 

meal on, Tex. 324 

delection of cotton oil in. 15 

Larva* in a child’s face, U. 8.1). A. 440 

luiiiceraeat, notes, IT. 8. D. A. 1003 

Lasiocainpa pini, notes. 567 

La Bins niger in potato tubers. 152 

Lathyrvs, revision of genus in North and 

t.Tentral America. 388 

heterophylluSyiiotiiB . 45 

notes, N. C. 35 

sativtiB, notes. 335 

pois<*nous efl'ects. 472 

sylvestri-8. (Sec Elat i>ea.) 

iuberosufi tiibers. notes. 45 

rcaoiw.t, analyses, Can. 406 

Law of arithmetical moan. 114 

Laws against insects, U. 8. D. A. 740,916 

plant pests. 047 

weeds inX. Dak., U. 8. D. A.. 144 

fertilizer. {See Fertilizer laws.) 
relating to contagious discuses of 

animals in Massachusetts. 164 

weed, of Oregon. 822 

Lead, })reeipitation from clarified wine and 

must. 375 

suits, eflcct on yeast. 507 

I.eaf beetle,clover, in Maryland, IT. 8. D. A. 440 

elm, notes, Del. 835 

N.J. 649 

TT. 8. D. A. 651 

blight, not<‘s, Tex. 899 

of e.alceolari as, N. J. 827 

cherries, IT^. 8. D. A.' 558 

^ treatment, N, Y. 

State. 302 

gooseberries, U. 8. D. A.... 557 

horse ebestJiul a, U. 8. D. A.. 556 

mignonette, U. S. D. A. 558 

nursery stock, treatment, 

TT. 8. D. A. 556 

pears, U. 8. D. A. 555,558 

Wash. 560 

plums and cherries, preven¬ 
tion, N. Y. State... 1001 

notes, U. S. D. A. 558 

treatment, N. Y. 

SUte. 302 

potato, Mich... 228 
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Leaf blight, i>otato, U. S. D. A. 558 

quinces, N. Y. Cornell. 900 

U. S. D.A. 558 

Mich. 5a 

strawberries, N. J . 823 

N.Y. Cornell... 910 

F. S. D. A. 558 

Wash. 560 

sweet xiotatoes, XJ. S. H. A... 987 

blister of pears, notes, Oreg. 8*^7 

IT. S. 1). A. 740 

bug, four-lined, N. Y. Cornell. 654 

chafer attacking petunias, IT. S. D. A. 441 

clubbing, vine. 233 

crninx»ler, notes. 816 


curl, notes, Y. Cornell. 546,554 

of cabbages, notes. -. 548 

^ peaches, F. H. D. A. 557, 5r9 

Wash. 560 

strawberries. 910 

deformations,Tuorxihology andanatomy 436 

disease of olives. Cal. 8-8 

June in Saxony. 312 

diseases of nursery stock, notes, N. 

Y. State. 68 

folder, notes. 1907 


F. S. 1). A. 313 

footed bug attackingplums, F. S. D. A. 564 

notes, Tex. 809 

hoi>per, grapevine, notes. 316 

notes, F. S. h. A. 313 

roller, linden, notes, F. S. D. A. 313 

orange, notes, F. S. I). A. 313 

of strawberries,treatment,Mich 55 

rollers, notes, Colo. 815 

rust of pears, treatment. 437 

plums, F, S. D. A. 558 

8 cnb,white,of 8 weeti)otatoe 8 ,F.S.D.A. 987 

skeletonize!*, notes. IOO 7 

F. S. P.A. 313 

spot fungus, notes, Fla. 646 

of beets. 902 

N. J. 906 

treatment, Pa. . 736 

chrysanthemum. 311 

F. S. I). A... 558 

treatment, IT. 

T. State— 59 

currant, F. S. D. A. 659 

orchids. 647 

quinces, N. Y. Corncdl. 900 

strawberries, N. J. 823 

Leather refuse, availability of nitrogen in.. 24 

Leaves and twigs as fodder. 76 

assimilation. 195,617 

detached, absorption of oxygen .... 277 

green and etiolated, respiration.... 194 

respiration. 103,507,782 

shrinkage in drying, N. J .. 785 

solandi printing. 487 

Leeanidm sp., notes. 834 

Jjecanium baecharidis, n. sp., notes. 917 

oerasifex on plums. 152 

eitri, notes. 438 

. devretsa, notes .. 742 


Page. 

Leoanium hesperidum, notes ...... 488,566 

1T.8.1).A .... 313 

insignicolla^ notes... 742 

rnaeulatum^ notes. 566 

olece, notes. 742 

F.S.D.A. 313 

perfdcce, notes, F. S. D. A. 813 

reticulatum, n. sp., notes. 917 

sp. on blackberries, F. S. D. A- 563 

Lecithin in plants, determination. 270 

seeds, determination. 965 

Leeks, culture.t. 819 

varieties, La. 142 

Legumes, African, notes. 637 

analyses, Can. 406 

cultivation for repression of bac¬ 
teria. 874 

Leguininoxo} and Oxalidece^ spontaneous 

movements of leaves. 873 

bacteria of root tubercles- 279, 

382, 504,507, 784,969 

tiiborculoides, revision. 279 

Leguminous idants, analyses. 102 

effect of quicklime on . 533 

root tubercles.616,969 

soil inoculation. 200,294 

Lemhrosia angusti/ormis, n. sp. 1000 

illiciicola, n. sp. 1000 

prinoidei, n. sp . 1000 

Lemon peel, notes. 15 

Lemons. California, analyses, Cal. 815 

notes. 220 

curing, for market, notes. 221 

varieties. Cal. 820 

Lentils in foreign countries, statistics. 295 

Lepidiuin intfirmediurn?^ notes, Nev. 67 

Lepidoptera of Norway, catalogue. 566 

scales, taxonomic value, F. S. 

D. A. 563 

Lex>idopterou8 larva*, classitication. 236 

Lejndosj^artum striatum, notes, F. S. P. A.. 114 

Leptoglosm* notes, Tox. 899 

Leptospheeria circinans, notes. 647 

herpotrichoides, notes.312,909 

tritioi, notes. 909 

Lepus americanus. notes. 982 

sglnaticus, notes. 032 

Lesjtedeia bicolor intermedia, notes, N. C_ 35 

egrtohotrya, notes. 97 

striata. (See J apan clover.) 

I^ettuco as affected by electric light, W. Ya. 809 

physical properties of 

the soil. 635 

culture experimen ts, Colo. 296 

diseases.* 910 

mildew, notes. 234 

prickly, notes, Tnd. 640 

Iowa. 661 

varieties, Can.. 423 

La. 142 

Mich. 218 

Okla. 088 

Oreg. 65 

Pa. 727 

Leucania albilinea. notes. Pel. 836 
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Leueania albilinea, Botes, U. S. D. A.312,313 

unipuncta, notea, Colo. 315 

U. S. D A .... 312,313 

Lencin in pancreas digestion. 869 

Lichens, intercellular communications. 115 

Licorice, notes. 44 

root, culture in United States.... 634 

Light, amount required by plants. 873 

and air, bactericidal action. 969 

heat,eflroct on animal and vegeta¬ 
ble life. 512 

cx)lored, effect on* transpiration of 

plants... 507 

effect on animal body. 332 

bacteria and fungi... 280,389,507 
growth of plant organs .... 17 

diastase. 387 

Lightning, protection against, 17. S. D. A ... 20 

of farm buildings 

against. 196 

strikes, statistics. 620 

Lily disease, notes. 234 

Lima beans, varieties, Utah. 548 

Lime, action on flocculation of soils. 282 

analyses .. 401 

and baryta, effect on glucose. 344 

magnesia, action in marl and 

burnt lime. 628 

as a fertili/.er. 203 

calcium oxid in. 376 

determination. 110 

effect on growth of leguminous plants 533 

root tubercles. 507 

fertilizer experiments with. 521 

for club root of cabbage. 647 

turnips. 736 

potato scab, R. 1. 907 

root diseases of alfalfa. 560 

in arable soils, rdle. 395 

soils, determination. 22,119, 503,792 

slaked, analyses, Mass. State. 202 

tree moth, notes, Mo. 740 

Limekiln ashes, analyses, Mass. State. 202 

LimenUit disippun, notes, Mo. 740 

Limeon annulicomis, n. si)., notes, IT. S. D. A. 739 

Liming experiments. 286 

harmful efitMJt. 521 

soils deficient in lime. 130 

Limneria misftissippiensis, n. sp., notes, U. S. 

D.A. 739 

Limonite, analyses, Ky. 274 

lAmoOirips tritici, notes, IT. S. D. A. 652 

Limestone, analyses. 401 

phospbatic, analyses, Ky. 272,274 

Limes, Spanish, notes, Fla. 636 

LirmtiM viUgaris, notes, Wis. 145 

Linden and beech oils for table use. 163 

leaf roller, notes, U. S. D. A. 313 

Linseed cake for milch cows. 160 

meal, analyses. 163 

Conn. State. 444 

Ky. 274 

Mass. State .. 1023 

Minn.. 1008 

N. J. 842 


Page. 


Linseed meal, analyses, N. Dak. 752 

new process, digestibility. 

Mass. State. 317 

old process, analyses. Mass. 

State. 331 

digesti bility, 

Mass. State.. 318 

Lipariamo7iacha,hsuiU^TiQ\ disease.63,566,568, 1008 

notes. 63,566 

Litmus tincture, preparation. 615 

Live stock at Louisiana Stations. 243, 574,582 

of Great Britain and Ireland IT. 

S.D.A. 943 

value, U. S. B. A. 755 

Loco weed, notes, N. Mex. 732 

Locust, American, in Virginia, IT. S. D. A... 739 

borer, notes. 567 

diffi'rontial, notes, Colo. 315 

grouse, flight. p.. 151 

migratory, of Argentine Republic.. 566 

N. S. Wales and Fiji 

Islands. 442 

red legged, notes, Can. 442 

Colo. 315 

seventeen-year, notes. 316 

U.S.I).^. 652 

two lined, notes, Colo. 315 

Locusts niul cockroaches of Indiana. 440 

in Algeria, notes. 443 

France. 838 

Palestine. 506 

the Caucasus, oxtormination- 152 

invasions. 151 

means of destruction, U. S. D. A .. - 739 

notes. 654 

IT. S.D.A. 313 

Logan berry, notes. 637 

Cal. 817 

Fla. 637 

Logwood ashes, analyses, Mas.s. State. 287 

Lolivm italicKm. {See Rye grass, Italian.) 
perenne. {See Rye grass, English.) 

Lombardy cheese, cause of green color. 673 

l)oplar, notes, N. Y. Cornell. 425 

London Entomological and Natural History 

Society, U S.D.A. 440 

London purple and Paris green for codling 

moth,Ky. 1007 

for codling moth. 150 

*' Lone star ' cattle licks, notes, Tex. 472 

Long-eared owl, notes, Va. ^ 695 

loaf pine, cultivation. 730 

mussel scale, notes. 834 

Boale, notes. 742 

Loose smut of wheat, U. S. D. A. 559 

Lophopappua, n. gen. 487 

Lophophora, revision of species, U. S. D. A.. 190 

Lophyrus n{fva^ notes . 667 

Loquat, notes, Fla. 6^6 

Lotui argenais notes, U. S. D. A. 114 

tetragonalohna, culture experiments, 

Cal. 807 

notes, Cal. 722 

Louisiana Stations, bulletins.39,41, 

142,206,215,216,217,235,243,245, 512, 


624,629, 642, 643,644,674,582,710,806 
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Louisiana Stations, notes. 173 

Sugar School, notes. 88 

Louping ill of sheep, notes. 471 

LoxosUge cereralis ? notes, Colo. 315 

madtircB, notes, U. S. D. A. 313 

gticticalis, notes, TJ. S. D. A. 441 

Lubricating materials, viscosity. 1027 

Lucern. (See Alfalfa.) 

jAicilia macellaria, notes, I.a. 235 

Luff a acutangula, notes, N. Y. Cornell.. 218 

cylindrical notes, N. Y. Cornell. 218 

Lumpy jaw in the spine of a cow. 472 

ioilid of potassium for. 470 

Iowa. 471 

Lupine, blue, culture experiments. 407 

aei'd meal, bread from. 07 

white, analyses, Maas. State. 204 

culture experiments. 407 

Utah.... 542 

notes, Mass. State. 204 

yellow, analyses, Maas. State. 294 

culture experiments. 407 

N. C . - 35 

notes, Mas.s. State. 294 

Lupine.s, black Siberian, alkaloids in. 808 

culture e.xpcriments in Belgium... 407 

disembittered, for horses and cows. 103 

for green manuring. 412 

nitrogenous fertilizers for. 887 

soil inoculation for. 534 

Lupinus alhus, notes, Mass. State. 294 

covillH, notes, U. S. I). A. 114 

lutms, notes. Mass. State. 294 

N.C. 35 

Lycoperdo'ii hovIMa, iioim . 728 

plu)nheiim,notoH . 728 

Lycopsis arvensis, Vuccinia rubigo-vera on.. 233 

Lyda spp., notes, U. S. 1). A. 312 

Lyme grass, analyses, S. Dak. 404 

Lyrnexylon fericeuin^ notes, IT. S. D. A. 651 

Lyonasla t ctinilata, sp., notes. 233 

Lysolasa fungicide. 832,910 

an insecticide. 442 

for mildew of grapes. 831 

Machine for harvesting beets. 541 

Iieeling potatoes. 848 

Machinery, agricultural, tests. 755 

Machines, spraying, trials' at Cambridge, 

England. 442 

Macrobasis unicolor, notes, Ohio. 161 

Macrodactylus subspinosus, notes. 655 

Macrogeomys costaricensU, notes, U. S. D. A. 787 

dolichocephalus, notes, U. S. 

D. A. 787 

Macrophoma vegtita, notes. 909 

Macrospores of Margilia vegtita, gennina- 

tion. 487 

Macrosporium disease, new, of squashes- 268 

of potatoes,U.S.i). A. 658 

solani, notes. ... 560 

U.S.D.A. 558 

Madia spp., notes, Oreg. 822 

Maggots in butter, U. S. D. A. 740 

Maffneeia. determination.110.503 


Page. 


Magnesia, determination in soils. 120 

Magnesium pyrophosphate, determination 

of phosphoric acid as. 15 

Magnolia glauca, notes . 300 


Maine Station, bulletins ... 34,51.630 632.666,847 
report.... 601,709. 716,725 732. 734 
740,743, 744,746, 747,750,753,755 


Maize. (See algo Corn.) 

botanical study. 692 

culture experiments. 405,890 

feed, analyses, Mass. State. 163 

Yt . 931 

Malay jieninsula, flora of. 196 

Malijnghla punicifolia, notes. 221 

Mallein as a remedy for glanders. 80 

for diagiio.singglanders. 80 

Me. 666 

Mont. 932 

Tex...... 471 

tuberculosis, Me ... 666 

Mallophagidce, notes. 654 

Malt, acid content, estimation. 376 

and wort, cane sugar in. 376 

determination of saccharose in. 868 

sprouts, analyses, Conn. Storrs. 444 

Malting val ue of barley. 418 

Mamestra gubjuncta, notes, Vt. 915 

Mammfc apple, notes, F’la. 636 

sapota, notes. Fla. 636 

Mammoth clover, culture experiments, Nev. 294 

N.C. 35 

notes, Ky . 294 

Mangel wurzel and beet rust. 500 

lly. notes .. 65, 316 

Mangel wurzels, analyses. 37 

Can. 410 

Minn. 1008 

and sugar beets vs. silage 

for milch cows, Pa. - 440 

culture experiments, Ark. 890 

Iowa 985 

U tab 532 

for sheep. 156 

varieties, Can .. 416,417, 418,419 

Oreg. 36 

Mangifera indica, notes . 819 

Mango blight, notes. 234 

Mangoes, culture. 819 

notes. Fla. 636 

preserving. 424 

Mangosteon, notes. 819 

Fla.. 636 

Manihot spp., emulsin in.. 837 

Manitoba maple, notes, Can. 427 

Mannane as human food. . 655 

in the seeds of Diotpyros kaki — 386 

Mannite in wine, determination.. 503,869 

Mannitic fermentation of wines in Sicily.. 251 

Manual training in technical schools. 264 

and apprenticeship sys¬ 
tem, U. S. D A. 486 

Manure. (S^e also Barnyard manure.) 

box. description.. . 631 

for natural meafttows. 45 
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Manure,goose, anal^ see, Mass. State. 202 

peat. 287 

preservation. 203,515 

production by horses. Pa. 127 

rabbit, analyses. 287 

relation to plant evaporation. 798 

voided by a calf, amount. Can. 397 

Manures, raapagenient and use. 521 

Manuring, cost in farming with and with¬ 
out stock. 202 

methods, Utah. 518 i 

practical guide for. 202 

Maple gall moth, notes. 651 

Manitoba, notes. Can. 427 

moth, notes. 1008 

pneudqcoccus, notes, U. S. D. A. 739 

sirup, analyses, Vt. 942 

sugar, analyses, Vt. 942 

trees, deep and shallow tapping. 942 

Maples, sugar, of central Michigan. 487 

Margarin, digestibility. 239 

in butter, detection. 189,372 

regulations controlling sale in 

Jersey. 84' 

Margarodesin the United istates, U. S. D. A . 1003 

Margarodes trilobitnm, notes. 838 

vitium, notes. 832 

Market gardening, fertilizers for. 203 j 

Marl, analyses, Ala. 401 

Marls, analyses, Ky. 274,283 

Mass. State. 287 

Pa. 110 

Michigan, notes, Mich. 623 

Marram grass, notes. 418 

Marsh culture experiments in Sweden. 515 

hawk, notes, Va. 694 

soils of M6doc, reclamation. 976 

Marshes, utilization. 24 

Maryland Station, bulletins. 209, 

287. 539, 880, 882,980, 983 ! 
Massachusetts College farm buildings, de¬ 
scription . 674 

Hatch Station, bullet ins .. 55,61, 


64,65,117,391.513,020, 630,700. 976 
State Station, bulletins.. 117,134, 
163, 196, 202, 282, 
287, 513, 522, 621, 
631, 976, 980,1023 

report. 282, 

283, 287, 288, 290, 
291, 293, 294, 295, 
296, 297, 317, 318, 
322, 326, 328, 329 
330, 331, 332, 343 


Stations, consolidation. 944 

McutBarinula quercina on Qiiercus 2 )edtm- 

fulata . 311 

“Massee-uite,” crystallization. 170 

Matzoon, analyses. 1026 

Mauritius hemp, notes. 278 

May beetle, notes, Mo. 740 

bug, diseases. 65 

Meadow brome grass, culttire experiments, 

Utah. 531 

fescue, analyses. 56S 

6206—No. 12-5 


Meadow fescue, analyses, Utah. 569 

culture cx}»erimentB, Mass. 

State. 290 

culture experiments, Nev- 294 

Utah 531 

notes. 97 

Ky. 294 

La. 215 

tall, analyses. 568 

c u 11 ure X perim on is, 

Colo. 296 

foxtail, analyst's. 568 

S. Dak.. 403 

tmlture experiments, Utah 531 

gt'rmination testa ... 429 

neM" disease. 311 

notes. 97 

grass and clove^, ensiling. 242 

rough-stalked, culture exper- 

• iments, Utah. 531 

rough stalked, notes. 97 

slender, analyses, S. Dak ... 403 

W(»od, notes. 97 

oatgrass,('uiltnreexperiments, Nev 294 

rush, analyst's, S. Dak. 404 

Meadows and pastures, manuring. 418 

cart' of. 898 

experiments on, at Pumpherston, 

Sev>tland. 137 

fertilizer experiments. 418, 887, 898 

fertilizer experiments, Mass. 

State. 295 

manuring and harrowing. 45 

natural, manuring. 45 

ejiiantitative hotantical analysis.. 776 

Tlioraas slag and kaiiiit for. 522 

M(*al, ejxaininatiem. 15 

Me^aly bug, cleiver root, notes, Mich. 649 

new, on i>otato tubers. 438 

note's, U. S. D. A. 652 

Meat extracts, examination. 931 

meal, analyses, Mass. State. 663 

food value. 752 

nitreigenin. . 965 

preserved, cxamiiiation. 190 

supply of England. 756 

Mechanical drawing in te'cbnieal schools, 

U. S. D. A. 486 

strain, intlue'ncoem plantgrowth 17 

tissue, growth. 487 

Mtjclianism of plant respiration. 388 

Medicago IxipuUna^ neites.. 808 

Ky. 294 

K. C. 34 

media., notes, N. C. 34 

mtivo. {JSee Alfalfa.) 

Medicinal plaiits of Nerth Carolina. 278 

sweet wines, examination. 377 

Megilla vittigera, notes. 741 

MHaleuoa leticodendron, neites. 427 

Melampsora papulina, notes, Mass. Hatch.. 61 

Melanoplxi8hivittatuft,\ioim, Cedo . 315 

differentialifi, notes, Colo. 315 

fewMr-rwtrwa, notes, Can. 442 

Cole..*.. 316 
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Page. 


Melanotug communis, notes, Iowa. 314 

Melieocca Mjuga, notes, Fla. 638 

Melilotus alba, {tiee Bokhara elover and 
Sweet clover.) 

Melissopus lati/erreana, notes, IT. S. 1). A... 440 

Melitara prodenialis, notes. 742 

Melitriose and its quantitative determina¬ 
tion . 503 

MellUia ceto, notes, N. Y. State. 833 

Melolantha vulgaris, diseases. 65 

Melon disease, new, IT. S. 11. A. 557 

diseases, treatment, Okla. 997 

louse, notes, Iowa. 1006 

N. Y. State. 833 

IT. S. T). A. 650, 652,1002 

jiapaw, notes, Fla. 636 

Melons, analyses of juices. 110 

liotliouse cultivation. 727 

Memlirancs of fungi, constituents. 279 

Menhaden fish manure as a fertilizer. * 400 

Mentzelia rejlexa, notes, IT. S. 1). A. 114 

Mercury, bichlorid, stability of a<|ueouH so¬ 
lutions. 190 

salts, eflect on yeast. 507 

thermometer, invention. 976 

Mesochorus sp., notes, Ky. 235 

Metabolism and respiration of germinating 

plants . 276 

of a dog fed fractionally. 77 

lime. 77 

Metamorphosis in botany. 786 

Meteorological conditions - 

as affecting vegetation. 618 

of 1894, U.S.D. A. 7.55 

Meteorological observations in— 

Argentine Republic. 975 

Bombay. 975 

Franco, 1892. 876 

India. 879 

Italy, 1890. 880 

Mexico. 621,880 

New England. 879 

Puerto Rico. 878 

Russia. 880 

Sweden. 877,880 

Wurtemburg. 870 

Meteorological observations, old French ... 976 

observers in India, instruc¬ 
tions. 880 

Meteorologist, report, Tt'x. 582 

Meteorology, abstracts of articles-18,115,196, 

280, 389,507,617, 695,787, 874, 970 

Ark. 21,196, 391, 789, 878 

Cal. 788 

Conn. Storrs. 390 

Del. 788 

Ill. 391 

Iowa. 391 

Kans. 281 

La. 512 

Mass. Hatch.... 117,391,513,700,976 
Maas. State. 117,196,282,513,621,976 

Miss. 789 

Nehr.117,976 

N.Y. State.21,976 


Page. 

Meteorology,N. C. 21, 

117,282, 390, 391, 621,702,879,976 

N. Dak. 513 

Ohio. 116 

Pa. 115,701 

S. Dak. 513 

r. S. D. A. 280 

Utah. 512 

Wyo. 18,943 

elementary. 196 

in Australia. 974 

Mexican, bibliography. 702 

needs of. 874 

of the tlftiienth, sixteenth, and 
seventeenth centuries, U. S. 

I). A. 511 

practical and applied. 512 

Methyl salicylic ether in plants. 389 

Mice injuring orchards, Nehr. 990 

Michigan College, notes. 173 

Station, hulletins. 52,53, 

.54,55, 208, 218, 227, 228, 239, 242, 
299, 401, 623, 632, 648, 660, 713 

notes. 173, 348 

Microbes, a.s factors in society. 969 

role of. 18 

Micrococcus insectonwi bn chinch bugs. 150 

Microiirgan i su) H- 

beneficial and hnrniful. 280 

decomposition of amygdalin by. 18 

fixation of atmospheric nitrogen hy- 202 

in sterilized milk. 249 

water. 283 

i>f air, incubation in gelatin. 18 

fermentation. 694 

the soil. 200 

water, incubation in gelatin. 18 

Miero8coi)e8, imjirovemeiits in making. 377 

Microscopic examination, methods. 377 

specimens, tannin for staining. 487 

Middlings. {See also Wheat middlings.) 

analyses, Vt. 931 

Mignonette leaf blight, U. S. 1). A .. 558 

Mildew, downy. [See Downy mildew.) 

in vineyards. 436 

of grapes. 831 

new remedies for__ 910 

peaches, N. Y. Cornell. 546 

U.S.D. A. 557 

Wash. 560 

strawberries, N. J. 823 

wheat, in Saxony, notes. 437 

powdery. ( See Powdery mildew.) 

Milium muUiflorum, notes, Cal. 721 

Milk, abnormal. 576 

acidity, determination. 866 

adulteration . 331 

detection. 84 

albuminoids of. Ill 

analyses. 577 

Mass. State .. 343 

S. Dak. 388 

analysis, Mohr-Westphal balance for. 869 
and butter production, influence of 

quantity of food. 752 
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Milk, and cream, determination of fat in... 185 

teats. 336 

its products, effect of feeding po¬ 
tato vines. 76 

digest of laws .... 941 

milk products, analyses. 934 

apparatus for cooling. 754 

as affected by feeding bone meal, Vt.. 926 

the source of typhoid fever. 84 

bacteria in. 483 

behavior toward rennet. Ill, 341 

by-products. 941 

cholera germs in. 18,168,249 

centrifuge, Ludlow’s. 483 

cheese, and whey, Interrelation. 473 

chemical action of bactesria in. 473 

citric acid in. 335 

color as related to i'at content. 250 

comxmsition as affected by age of cows. 456 

breed. 935 

food. 935 

t i 111 e o f 
milking.. 935 
at difterent periods of lac¬ 
tation, N. Y. State. 81 

creaming and aerating, N, Y. (’ornell. 483 

by Cooley system, Iowa .... 476 

deep setting, N. Y. State. 83 

hand separator, N. Y. 

State. 83 

quality, Can. 477 

curdled, determination of fat in. 189 

specitic gravity. 11,189 

curdling with rennet. 169 

desiccated, Can. 473 

determination of albumen in. 185 

casein in, K. Y. 

State. 966 

c ream c on ton t. Ill 

fat in. 185.847 

dilution, control of. 941 

effect on cholera bacilli. 249 

fat as affected by food, Can. 462 

Iowa. 461 

content for cheese making, N. Y. 

State. 1026 

determination. 15, 

250, 271, 579,611, 612,619,868 

loss in deep setting, Me. 758 

source, K. Y. State... 1011 

fault, investigation. 83 

fever, notes. 245 

freezing point. 611 

fresh and boiled.. 343 

from different animals, studies. 668 

breeds, cream content. 454 
globules, change during lactation, 

N. Y. State. 81 

human, abnormal. 84 

casein in. 165 

fat in. 167 

loss of solids on keeping. 578 

management of, cheese factories and 

creameries. 169 

market, of Christiania, impurities in. 842 


Page. 


Milk, of diflerent species of animals. ^ 343 

individual cows, fat content. 930 

pliosphato of lime in. 335 

preparation of a new drink from. 847 

preservation. 84,169 

for analysis. 250 

])roduction as affected by— 

change from barn to pasture,Yt .. 926 

food.. 160,468,748 

frequency of milking. 5 SO 

nitrogenous and carbonaceous ra¬ 
tions, Mo. 748 

temperature. 1023 

time of calving. 931 

weather, Vt. 924 

l>roduetion by aifl'erent breeds of cows, 

N.Y. State.. 68 

cost, N. Y. Cornell.. . 663 

wide vs. narrow rations for, 

Conn. Storrs.. 656 

(luality and odor as aflected by plants. 580 

as atfeeted hy weatlier, Vt_ 924 

“rennet test’*. 250,341 

rich and poor. 84 

ropy, examination . . 674 

samples. comi>o.site, (Jan. 475 

sampling, Pa. 109 

tube for. 674 

sour, specitic gravity. 611 

specific gravity, changes in. 185. 935 

standard, legal, change in, N. Y# State. 339 

sterilization. 1025 

storilized, organisms in. 249 

sterilizer, Flaack’s. 847 

supply of Berlin, statistics. 250 

test, Babcoek nietliod. 84, 

249. 250,271,474, 483,1023 

centrifugal method. 271 

(lerber method. 271 

Nahm method. 474 

testing and payment. 250 

tests, coni])arison. 15,271,475 

transmission of tuberculosis by, TJ. S. 

I). A. 844 

treatm^^nt. in the stable. 1024 

tuberculosis bacilli in. 669 

whole, vs. skim milk for calves, Minn. 923 
with large and small fat globules for 

butter making Vt. 939 

yield of Norwegian dairy herd. 76,242 

Milking, studies. 843,935 

Milkweed fiber, notes, U. S. 1). A.- 207 

Mill feed, analyses, Conn. State. 153 

sweepings, analyses, Mass. State. 287 

Millet, A frican, culture experiments, Colo.. 984 

La... 542 

analyses, Minn. 1008 

N.Dak.. 752 

S.Dak. 403 

as a trap crop for chinen hug, Mich. 714 
California, culture experiments, 

Mich. 715 

culture, Mich. 714 

experiments. 405 

Can. 424 
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Millet, culture experiments, Oolo. 296 

Mich. 713 

Utah. 542 

French, culture experiments. La . .. 542 

German, culture experiments. La... 542 

notes. Ark. 212 

Mich. 714 

green, analyses, Mass. State. 331 

Italian, notes, Mich. 715 

Japanese, notes, Mich. 715 

raany-flowered, notes, Cal. 721 

Mi88(»uri, notes, Mich. 715 

notes. 985 

Vt. 8H6 

pearl, culture experiments. La. 542 

Utah... 542 

notes. Ark. 215 

seed, analyses, Minn. 1008 

S.Dak. 405 

smut, notes, Mich. 714 

varieties. Can.416,419 

Colo.. 984 

Mich. 714 

Milling by-products, analyses, Vt. 931 

Millo maize— 

white, culture experiments, Ark. 215 

Colo. 984 

La. 542 

yellow, culture experiments. Ark. 215 

Colo. 984 

La. 542 

Utah. 542 

Mimicry, parasitic, of insect hosts. 149 

Mineral phosphates, analyses, Ala. 401 

N. J. 797 


determination of iron 
oxid and alumina in. 691 

waters, determination carbon di- 

oxid in. 273 

Mineralogical constituents of rocks, influ¬ 
ence on v(igetation. 881 

Minnesota Station, bulletins. 21,46,55, 

, 57, 301,522, 553, 918, 923,925, 
^928, 939, 941, 1003,1008,1009 

notes. 88,1031 

report. 689,691 

703, 706, 722, 723, 729, 738, 
742, 749, 752, 753, 754, 755 
University and Station, notes.. 1031 

Mint rust, on cultivated balm, N. J. 826 

Mississippi Station, bulletins. 395,437,442 

notes. 253,678 

report. 786,789, 

797,798,799,806, 807,808,819, 
821, 829, 838, 843, 846, 847,849 

Missouri College, notes. 584 

Station, notes. 584 

Modem dairy practice, principles. 343 

Mohavea hrevijlora^ notes, U. S. I). A. 114 

Mohr-Westphal balance for milk analysis.. 869 

Moisture, determination. 189 

influence of plant cover on. 198 

on germination of seeds, 

U. S. D. A. 639 

Molasses, analyses, £y... 274 


I'age. 


Molasses and peat, feeding stuff from. 1023 

as a feeding stuff. 331,468 

Mold of cherries, plums, and peaches, notes. 909 

recent investigations. 909 

Molds, a<',tion on albumen.. 279 

Moles and pocket gophers, notes, Ark. 389 

Molybdic acid and chromate of potassium, 

reaction between .. 190 

method for phosphoric acid. 180, 

188,502, 610, 864 

residues, utilization. 188 

Momordica charantica, notes, N. Y. Cornell. 217 

Monilia fimicola, on mushrooms. 234,311 

fructigena. Brown rot.) 
Monilochcetea infuscang, notes, U. S. D. A... 987 

Mononffchvg vulpexulug, n«>te8, U. S. I). A ... 652 

Monophadnng bardug, notes. 316 

Monogt.egia ijnota, notes. 316 

Montana Station, bulletins..._ 147,172,931,932 

organization. 172 

Moor culture, studies. 283 

soils, investigations .. 283 

Moon, influence on rainfall. 700 

Morchella esculenta, notes. 728 

Morning glory, notes, N. Mox. 732 

Morphology and anatomy of leaves and 

shoots deformed by Exoascce . 559 

Mosaic diseasi', of tobacco. 234 

U. S. D.A. 557 

Mosquitoes, geographical distribution and 

life history. . 653 

kerosene for, U. S. D. A. 440,652 

Moss, hybrid. 487 

on lawns and trees, removal. 223 

Moth borer of sugarcane. 567 

catching plant from Now Zealand, 

U. S.ll. A. 740 

mottle<l umber, Can. 442 

mullein, notes. Oreg. 822 

Moths, beeswax, notes. 149 

clothes, notes, Vt. 1007 

Mountain rice, black, analyses, S. Dak. 403 

Mucilage in i)lautH, ciassiflcatiou. 873 

Mucin in plants. 386 

Muck, analyses. 401 

Can. 402 

Mass. State. 202,287,522 

Vt. 882 

Michigan, notes, Mich. 623 

Mucors, development. 968 

Mud, analyses, Can.. 402 

Muhlenbergia mexicana, notes, 8. Dak. 403 

racemosa, notes, S. Dak. 403 

gylvatica, notes, S. Dak. 403 

Mulberry leaves sprayed with Bordeaux 

mixture, effect on silkworms.. 442 

tree, scale insect. 649 

Mulberries, culture. 728 

diseases. 830 

varieties, Cal. 820 

Mich. 55 

N.Y. Cornell. 424 

Oreg. 55 

for silkworms. 64 

Mulching, offset on ftrultt, K. Y. Oomoll... 638 
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Page. 


Mulching, notes, Utah. 251 

potatoes, Okla. 985 

Munroa squarrosa, notes, S. Dak. 403 

Muriate of potash- 

analyses . 401 

Ala. 401 

Mass. State. 287,522,631 

N. J. 396,797 

K. I . 402 

for cowpeas, Del. 802 

V8. sulphate of i>ota8h as a fertilizer_ 401 

Musa cavendishii, notes. 219 

discolor, notes. 219 

fehi, notes. 219 

maeulata, notes. 219 

sapientum, notes. 219 

sp., notes. 219 

Muscular contraction, studitis. 931 

Mushrooms, carbohydrates of. 195 

chlorate of potash in. 49 

culture. 548,637 

diseases. 234,311 

edible and poisonous. 728 

insects affecting. 567 

• permanency of races in. 53 

study. 992 

Muskmelons, culture in France. 637 

fungus diseases, N. J. 824 

varieties, La. 142 

Okla. 988 

Mustard, assimilation of nitrogen by. 18 

Chinese, noUiS, N. Y. Cornell. 217 

varieties, La. 142 

white, culture experiments. 405 

notes, Oreg.. 822 

wild, notes, Vis. 145 

Must, methods of analysis. 615 

Myceliophthora lutea, iiotm . 311 

on miish rooms. 234 

Mycelium, perennity. 17 

Mycologi< al dora of Montpellier. 647 

Mycologist, report, Del. 827 

Conn. State. 148 

Mycology, contributions to. 232 

studies. 742 

Mycorrhiza on grape roots. 969 

Mycorrhizos, root symbiosis, XL S. 1). A. 557 

Myrosin, chemical properties. 376 

Mytilaspis citricola, notes. 742 

La. 235 

/ulva, notes. 438 

gloverii, uot&H .. 742,834 

La. 235 

philococeus, notes. 443 

}wmonim, notes, U.S. D. A. 740 

Myzus cerasi, notes. 316 

JV q,bis furca, notes. 150 

Naphtha products, examination. 15 

Naphtholate of soda as a fungicide. 1001 

Natal, indigenous plants. 278 

Natural history of plants. 279 

Navarretia setUoha, notes, U. S. D. A. 114 

setosisima punctata, n<»tes, U. S. 

D.A. 114 


Nebraska Station, bulletins. 117,123,150,203,209, 
216,976,978,985,990,1003,1028 


1 

I 


I 


i 


i 


1 


Page. 

Nebraska Station, notes.. 173,253 

Nectaria ditissima, notes... 647,831 

Nectarines, notes, Can. 424 

varieties, Cal. 820 

Mich.52,55 

Negro hug, flea-like, notes. Nebr. . 150 

Nematodes in oals ind clover. 147 

the soil, carbon bisiilphid for 147 

repression.'. 60 

Nematoneuranialvacearum, notes,!!.S.D. A. 739 

Nemalus erichsonii, notes, U. S. D. A. 313 

Nemophila spatulata, notes, U. S. D. A. 114 

Nephelodes ininians, notes, Vt. 915 

vialans,i\oim . 149 

Nettle hairs of parsnips, study. 506 

horse, notes, Iowa. 551 

N. Mex. 732 

stinging, lor fiber, U. S. D. A. 207 

N’evada Station, hnllotins. 57, 411 

not(vs. 487 

report. 293,347 

New Hampshire Colhige. notes. 584,850 

Station, bulletins. 302 

notes. 487,584,678 


Nt;W Jersey Stations, bulleliiis .. 148, 204,332,396, 
699, 706,832, 839, 905, 994 
re,i)ort. 785, 794. 797, 805, 806, 
807, 808, 811, 812, 813, 816, 
818, 823, 835, 841,842, 840, 849 

New Mexico Station, Imlletins. 731,984 

notes. 348 

re]>ort. 347 

New Y(»rk (!oineXl Station— 

bulletin.s... 62, 

77, 217, 245, 420, 421, 425, 545, 546, 554,641, 
724, 732,899,901,908,910,911,988,1004,1023 

notes. 173,253,757,1031 

report. 418. 423,424, 437,443,469,483, 

485, 486, 630, 637, 638, 647, 653, 654, 666,678 

New York Cornell University, notes- 757,1031 

State Station 

bulletins. 53, 

287, 302, 339, 340, 739, 817,833 

reports. 21, 23, 25,45,46, 50, 

.54, 55. 50, 59, 62, 65, 68, 69,70,77, 
81, 83, 85, 87, 966,976,978,980,984, 
987,993,998,1001,1010,1011,1013, 
1016, 1017, 1022, 1023, 1026, 1030 


New Zealand spinach, notes, Cal. 722 

Niaouli tree, notes. 427 

\icotiana\ classitication. 617 

Nigger weed, notes, N. Mex.732 

Night soil as a fertilizer. 713 

Nitrate clays of Egypt.401,516 

deposits of Chile. 401 

(!olombia. 401 

South Africa. 979 

of potash, analyses, Ky. 272 

Nitrate of soda- 

absorptive power of soils for. 121 

analyses. ^01 

Mass. State. 202, 287,522,631 

N.J. 396,797 

K.T. 402 

S.C. 402 
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Nitrate of soda— Pajje. 

for tomatoes, N. J. 813 

turnips. 159 

method of analysis. 9,273,367,376 

statistics of consumption. 881 

vs. fish guano for oats. 891 

spring ■wheat. 891 

vs. nitrate of jiotash as a fertiliser. 522 

Nitrates, assimilation by plants. 507 

eflect on assimi lability of potasli 

in soil. 286 

in the soil, conservation. 706 

■water, determination. 15,189 

loss in drainage water. 977,978 

N itric acid, in j urious ellbct on pla n ts --- 617 

ferment, recent investigations. 882 

Nitrification, formation of free nitrogen dur¬ 
ing . 22 

in arable soil. 353,491 

investigat ions. 22,24,706 

Nitrogen, acids, detection and estimation... 110 

and phosphoric acids, cheap forms. 401 

content and color of wheat grains. 543 

determination. 181,273,368,609 

Conn, Storrs. 137 

forma for wheat, Ind. 414 

free, assimilation by— 

plants. 15,115,389 

noil-leguminous plants. 16,381 

white mustard. 18 

free, fixation by alga*. 278 

inicrofirganisnia 200,202 
fonnation during nitrifica¬ 
tion;. 22 


in barnyard manure. 713 j 

<*onaervation 129 i 

loss. 400, 629 i 

utilization.. 133, 1 
797,882 j 


chloroplatinates, unreliability I 

of Kjeldahl method. 775 i 

feeding stufl's, determination -. 864 j 

fertilizers, availability. Conn, j 

State. 130 i 

determination. 502 ! 

Gunning method j 

lor. 502 j 

green manures. 133,882 | 

guano, determination. 609 : 

leather refuse, availability. 24 

meat . 965 

nitrates, determination. 9, 

110, 269, 368,369, 376, 690, 867 
Gunniug - K j e 1 d a li 1 

method. 110 

zinc-iron method for.. 181 

poppy capsules. 195 

rainwater, determination, Utah 513 
soil as related to wheat rust — 58 

soils, determ inatiou. 120 

of arid and humid re¬ 
gions.197, 794 

Stellaria media . 202 

sugar cane. 808 

urine, determination. 614 

Kjeldahl method. 864 


Page. 

Nitrogen, supply, increase and conserva¬ 


tion . 133 

Nitrogen-free extract of feeding stuffs, 

digestibility. Pa. 155 

Nitrogenous constituents of beer and wort. 377 

fertilizers for lupines. 887 

wheat, Ind. 414 

of commerce. 798 

Koetua clandestina, notes, Vt. 915 

Nodes and internod(*8 of sugar cane, study. 17 

geotropic curving. 786 

Nomophila noctuelln, notes, V . S. 1>. A. 313 

Nonne moth, baeU^rial disease. 63, 568,1008 

remedies. 63 

studies. 63 

"Non-poisonoiis bug destroyer,” analyses, 

Mass- State. 317 

North American Fauna, IT, S. 1). A. 787 

flora, geological origin_ 617 

Nortli Carolina Station— 

bulletins. 21, 27,34, 

58, 65, 117, 236, 245, 282,391,483, 527,547,561, 
569.573, 582, 621, 702, 731,879, 882, 921, 976,980 

meteorological report. 390 

North Dakota College, notes. *584 

Station, bulletins.. 139,165,472.752 

report.513, 515, 582 

Notonecta undidata, notes. 236 

Notoxus anehora, notes, IT. S. D. A. 652 

Xovius koehelei, notes. 741 

Nuclear division, investigation. 873 

Nuclein in pepsin digestion of casein. 1023 

Nucleoli and centrosonios. 280 

Nucleo-proteids, investigations. 14 

Nurseries as factors in the distribution of 

insect pests. 654 

Nursery stock, Bordeaux mixture for leaf 

diseases, N. Y. State. 302 

diseases, N. Y. State. 60 

IT. S. D.A. 432 

draft on soil. 50 

imported, insects artecting. 567 

Nut grass, notes. 823 

U.S.D.A. 5.54 

init<‘, notes. 317 

' ‘ N iitriotono, ” analyses, Conn. State. 153 

Vt. 931 

Nutrilhm, history of. 752 

of plants. 968 

Nuts adapted to North Carolina. 547 

and acorns, germination, as attected by 

age. 550 

notes, Can. 424 

palm, fat content. 754 

varieties. Mich. 65 

Kymphmaeeve studies. 279 

Nyieius angustatus, notes. Nebr. 150 

Oak, effect of sun and frost cracks on. 114 

occurence and growth. 223 

roots, parasite. 1000 

stumps, infection by Agaricus melleus. 427 

timber, structure and properties. 56 

Oaks, pruning in midsummer, Cau. 426 

Oat and barley as a feeding stuff, Can. 468 

silage for milch cows. Can.. 453 
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Oat and pea silage, analyses, Mass. State... 331 

(lust, analyses. Pa. 110 

feed, analyses, Conn. Storrs. 444 

Mass. State. 163, 331,1023 

Minn .. . lOOH 

cooked, analyses. Mass. State. 331 

grass, analyses, Conn. Storrs. 444 

meadow, culture experiments, ! 

Nev. 294 j 

notes. Wash. 635 ! 

tall, analyses. 568 I 

notes. 97 | 

Cal. 721 I 


La. 215 

meadow, culture experi¬ 
ments, Utah... 531 

notes, La. 542 

yellow, culture experiments, Colo 290 

hay, analyses, Conn. State.— 444 

Minn. 1008 

hull ashes, analyses, Can. 402 

hulls, analyses, Vt. 931 

rust, copiier carbonate for. 435 

notes, Iowa. 307 

smut, copper sulphate for. Can. 436 

hot-water treatment, Iowa. 308 

in Vermont. 487 

loss from, Vt. 908 


new method of treatment, IT. S. 


I). A. 557 

notes. Mont. 147 

Wash. 500 

treatment, Utah. 559 

straw, analyses, Minn. 1008 

N. Dak. 752 

Oatmeal, analyses, Mass. State. 1023 

refuse, analyses, Mass. State. 331 

Oats, analyses, Ill. 30 

Mass. State. 163,331 

Minn. 10(>8 

N.Dak. 752 

and rape, fertilizer experiments, Can. 419 

as affected by atmosi)heric electricity. 


Utah. 537 i 

black Russian, culture experiments, , 


Ark. 212 i 

chemical-botanical studies. 534 j 

continuous culture, Ohio. 211 , 

crop statistics, U. S. D. A. 582 j 

culture. 45,542 j 


experiments. 405,632 

Ark. 215 

Colo. 296 

Ill. 408 

Ky. 215 

Okla. 983 

Vt. 886 

digestibility as affected by heating... 66 

fat, investigation .. 905 

fertilizer experiments. ^09, 

418,519, 722,889,890 
Mass State. 291,293 

Pa. 720 

Utah. 542 

field experiments. Ill. 35 


Page. 

Oats, for hay. Cal. 808 

milch cows. 657 

French, eom]) 08 ition. 808 

from different parts of plant. 536 

ground, analyses, Ky. 274 

Utah. 569 

Vt. 931 

harvesting, III. 35 

i iTigation, IT tab..”. 86 

nitrate ol soda for. 891 

plowing to djffcient depths, Colo. 296 

roasted, analyses, Mass. State. 1023 

seeding at different dates, Ill. 35 

Utah. 542 

dej)ths, 111. 35 

rates. 409 

Colo. 296 

111. 35 

Ind. 138,415 

soil ])reparation, Utah*.. 540 

varieties. 418, 419, 543, 803,890, 898 

Can.410,417,418 

(hil. 807 

(Jolo. 984 

Ill. 30,409 

Ind. 138,415 

Ky. 295 

Nebr. 216 

Nev.. 293 

Pa. 716 

T;tah. 542 

Wash. 635 

Wye. 44 

OctacinteH atricepft, n. sp., notes, U. S. D. A .. 739 

(hhuiess phosphate, analyses. Mass. State.. 287 

K.J. 797 

OCcodowa cejfhalotes, notes. 838 

(F.deiiia and eharbon, relations. 164 

malignant, and symptomatic ehar¬ 
bon, niations. 165 

of tomato, investigations, K. Y. 

Cornell. 647 

(Enothera xylocarpa, notes, U. S. D. A. 114 

Oerebro Ci»em)cal .Station, report. 190 

Ohio Station, bulletins. 116,150,201,210,635 

notes. 253,757 

report. 172 

Oidium on grapes. 560 

Oil cake, analyses, Mass. State. 663 

engines, trials. 848 

es.sential, of hops. 754,868 

of colza, composition.: 15 

the black walnut. 614 

Oils ami fats, temperature. 274 

examination. 15 

table, from la och and linden. 163 

vegetable, in butter, rocognitiou. 271 

Oily seeds, germination. 431 

Oklahoma (Tollege, notes. 584 

Station, bulletins. 34,722, 752, 

756, 983, 985, 988. 989, 997,1007 

notes. 584 

Okra fiber, notes, U. S. I). A.-. 207 

varieties, Okla. 988 

Old witch grass, analyses, S. Dak. 403 
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Oleomargarin, studies. 1023 

Olipidium sp,, developinetit. 487 

Olipitrichum, ii. gen. 147 

Olive cuttings, notes, Cal. 722 

oil, adulteration. 1023 

preparation. 141 

Olive oils, California, Cal. 141 

Olives, analyses. Cal. 141,820 

culture exijerimeuts, Pla. 037 

fungus disease. 62,63 

leaf diseases, Cal. 829 

pol y poms of.. 910 

(wig budding and grafting, Cal. 820 

varieties, Cal. 141,820 

(hicideres cingulata, notes, U. S. D. A. 1002 

Onion cultivation in Egypt. 220,423 

tlirips, notes, Colo. 315 

western, notes, Towa.. 1005 

Onions, culture experiments, Colo. 296 

from seed, influence of climate, Ind. 985 

transplanting. Ark. 419,420 

varieties. Ark. 419 

La. 142 

Okla. 988 

Pa. 727 

Onobrychu sativa, notes, Mass. State.. 294 

KC. 34 

Onoclea, sterile and fertile lea ves. 487 

Oogpora scabies. (See I’otato seal).) 

Ophiobolus herpotrichus, notes. 312.909 

Orange cliionasiJis, notes. 742 

fly in Malta. 440 

leaf roller, notes, U. S. 1). A. 313 

peel, notes. 15 

sooty mold, treatm«'nt, U. S. 1). A ... 737 

Oranges, California, analyses. 220 

Cal. 815 

insects affecting. 834, 838 

russet, XT. S, O. A. 440 

varieties, Cal. 820 

La. 142 

Orchard fruits, cultur(3 in Iowa. 299 

jirnniug. 821 

varieties. Cal.816,817 

grass, analyses. 568 

Conn. Storrs. 444 

K. Bale. 752 

S. Dak. 404 

Utah. 569 

culture experiments, Colo .. 296 

Nev... 294 

Utah.. 631 

notes. 635 

Ky. 294 

La.215,542 

seed, germination tests. 429 

Orchards, apple, care, N. Y. Cornell. 988 

spraying, N. Y. Cornell- 437 

conservation of water for. 170 

cultivation, Nebr. 990 

N. Y. Cornell. 420,546 

Utah. 901 

and management... 221,821 

fertilization and irrigation. 755 

peach, management, N. Y. Cor¬ 
nell . 546 


Page. I 


Orchards, soil preparation. 638 

sjiraying, N. Y. Cornell. 647 

Vt. 999 

Orchid,udiseases. 910 

N. J. 827 

leaf spot. 647 

Orcus australami, notes. 741 

chalybeus, notes. 741 

Oregon Station bulletins. 36,55, (>5, 71,822,836 

notes. 348 

report. 582 

Ores, analyses. 401 

Organic chemistry, text-book. 110 

substances, assimilation by idaiits. 284 

Organisms, living, chromosomes in. 388 

Orgyia leimostigma^ notes. 316 

KJ... 649 

IT. S. B. A. 651 

“Oriental fertilizer and hug destroyer,” 

analyses. 272, 317 

Ormenis 2 )'cuinosa, notes, U. S. B. A. 313 

Ornamental and shade trees, pests, Ky. 316 

bulbous plants, fungus d i s- 

eases, N.J. 826 

ferns, tip blight, N.J. 827 

forest and shade trees, Utah_ 903 

idants. culture ex perinient8,Can 424 
shrubs and conifers, jiropaga- 

lion, ('an. 426 

tre(58 and shrubs, notes. Can... 426 

trees, plants and shrubs for. On 

tario. 56,729 

Ornithology and Mammalogy, Division, IJ, 

S. B. A ... 787 

Oniithopus saticus, note.s. Mass. State. 294 

N.C. 34 

Ortalid fly on cereals, U. S. B. A. 1003 

Orthezia a mtee, notes. 438 

Orthogeomys latifrons, notes, U. S. B. A. 787 

nelsoni, iiutes, U. S. B. A. 787 

Orthophagus polyphemi. n. sp., U. S. I). A ... 440 

Ortlioptera of Kentucky. 310 

Oryza clandestina, notes. 18 

Oryzopsis 7ndanocarpa, not es. S. Bak. 403 

micranthra, notes, S. Bak. 403 

Osage-orange pyralid, notes, U. S. D. A. 313 

Oscillatoriat^ monograph. 195 

Oscinisfrit, notes. 65 

jmsilla, notes. 316 

Osier culture, notes. 903 

Oiacustes chrysopce, n. sp., notes, TT. S. B. A . 739 

Otaheite gooseberry, notes, Fla. 636 

Otiorhynchid, notes. 1008 

(Hiorhyfichus ovatm, notes. 838 

septentrionus, on flrs. 151 

singulari,H, on lira. 151 

sulratuSy notes, Can. 442 

Overflow lands, late crops for. Ark. 212 

Owl, short-eared, notes, Va. 695 

Oxalate of lime in plants. 386 

Oxalic acid, action on itiulin. 966 

phosphates, silicates, 

and soil. 182 

in soil extraction, Cal. 792 

Oxeye daisy, notes... 224 
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Oxeye daisy, notes, Oreg. 822 

Wis. 145 


Oxidation of be(^r wort. 251 

Oxycelluloscs, natural. 110 

Oyster sliell bark louse, notes. 654 

U. S. D.A. 740 

Piponia leaf, discoloration. 487 

‘ ‘ Paine’s stock food, ’ ’ analyses, N. J. 842 

I*uleobotany, stipules in. 487 

Palm, cahoon, notes, Fla. 026 

date, notes. 548 

Fla. 626 

diseases, X. J. 826 

nut meal, notes. 1023 i 

nuts, fat content. 754 

peach, iioUm ... 820 

royal, notes, Fla. 626 

sugar. 344 

Palinetto extract, a new tanning material . 1027 

Panax quinquefolium , notes, IT. S. D. . 886 

Pancreas digestion, leucin in. (515, 860 

Panic grass, Mexican, notes. 97 I 

red, notes. 97 j 

“showy”. 94 j 


small, analyses, S. Dak. 402 

Panicularia fluitant, noles, S. Dak. 404 

Panicurn barhinofle, note.s. 94 

cnts-(jalli. (See Barnyard grass.) 

deqmuperatum, notes, S. Dak. 403 ' 

qermanicum var., notes. 45 ' 

jumentonun, notes. 694 ; 

miUaceum, notes, Midi. 714 j 


silage, analy sc.s, M ass. 


State. 231 

nigratum, notes, Utah. 521 

pahnen, notes. 97 

proliferum geniculatum, notes, 

Mich. 714 

ro.scw/H, notes. 97 

gcoparium, notes, S. Dak. 403 

f!j)ectabile, notes. 94 

iexanum, notes, Mich. 715 

virgatum, notes, S, Dak. 403 

Panthea eaenihita, notes. 63 

Pantographa limrta, notes, U. S. D. A. 313 

Papilio turnns glattcvs, notes, U. S. D. A... 563 

Pappogeoiny^ albmasns, notes, U. S. D.A.. 787 

Para grass, notes. 94 

Parajuhis impre.itftwn., notes, Ky. 225 

Parasite, human, new. 469 

of Hessian fly, IT. S. D. A. 1003 

Parasites, animal. 470,654,932 

Ark. 81 

catalogue. 470 

classification. 469 

economic value. 266,1008 

harmless. 61 

in improi)erly cooked food. 472 

preservation of types. 470 

Parasitic mimicry of insect hosts. 149 

Parasitism in insects.-149,654,655 

U. S. D. A. 440 

of grain rusts. 647 

Parasol ant, exterminator for. 838 

Paria sexnotata , notes. 1696 


i 


i 


i 


Page. 

Paris green and Bordeaux mixture for fruit 


bark beetle, Ind. 1004 

London purple forcurculio, 

Fla. 647 

as an insia tidde, IT. S. I). A_ 987 

composition and adulteration, 

Ala. College. 964 

for codling niotli, Ky. 1007 

cotton worm, ITS. D. .\_ 1002 

with Bordeaux mixture, Mich . 53 

Parlatoria pergaiLdli, nob-s, I.a. 235 

‘‘ Par oidium, ’’ analyses, Ky. 274 

Pa. 310 

Parsley, varieties, La. 142 

Parsni]), 2*/to?na sanguinolenta on.. 311 

wild, notes, Wis. 145 

fertilizer experiments. 410,890 

nettle hairs of. 506 

varieties, tests. 890 

Pasjmlum eiliati ftdUnn , notes. 903 

dilatatuui, notes, Cal. 721 

iiairy-tlowered, notes, Cal. 721 

Imve, notes. 903 

purpuraftcens, notes. 97 

ttcorbievlatum, analyses, Ala. Col¬ 
lege . 982 

Pastel as a forage plant. 140 

Pasteurization of cream. 580 

Pastinaea opaea, notes. 506 

.vati-ra, notes. .506 

Wis. 145 

it reus, notes. 506 

Pasture grass, analyses, M inn. 1008 

digestibility of nitrogen free 

extract, Pa. 155 

gras.ses, mixed, note.s, Utah. 532 

lauds, fertilizer experiments. 398 

Pastures and live stock in Ontario. 419 

natural. 45 

quality as determined by e,hemi(;al 

analysis. 152 

Pea bran, analyses, Mass. State.. 331 

bay,analyses, Minn. 1008 

meal, analys<‘s. Conn. Storrs. 444 

square pod, noles, Cal. 722 

tree., Siberian, notes, Can. 427 

weevil, notes. 65 

N C. 65 

Tex. 438 

Wash. 562 

Peach aphis, black, notes. N.Y. Cornell. 546 

bark louse, notes, 7 J. S. D. A.313 

blight, tiTcatmont, Del. 827 

borer, notes .. 567 

La. 235 

N.Y. Cornell. 546 

curculio, notes, X.Y. Cornell . 546 

treatment, Fla. 647 

freckle, notes. 234 

fruit rot, N.Y. Cornell. 546 

leaf curl, IT. S. D. A. 557,559 

Wasli.. 560 

mildew, notes, N. Y. Cornell. 546 

IJ. S. D.A.. 557 

Wash. 560 
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Peach orchards,management, N.Y.Cornell. 546 


palm, notes. 820 

rosette, IT. S. D. A. 233 

rot, notes, U. S. B. A. 559 

treatment, Del. 827 

scale, new, notes, IJ. S, D. A. 439 

treatment, IT. S. D. A. 650 

spot due to Cercospora, IJ. S. D. A- 557 

fungus as a leaf parasite. 487 

trees, fertilizer experiments, Del. 816 

N. J .... 816 

pruning... 549 

worn out. 299 

twig blight, notes, N. Y. Cornell. 546 

borerin Washington,IT.S.D.A. 441 

yellows as affected by salt water- 437 

exiierimonts, Del. 830 

notes, N. Y. Cornell. 64 

IT. S.D. A. 233 

Peaches, black spot, IT. S. D. A. 557 

budding. 221 

culture, Can. 424 

Tenn. 725 

in Belgium. 299,549 

early and late blooming varieties, 

U. S. D. A. 54 

marketing, N. Y. (Jornell. 546 

self-pollenization, Del. 810 

v'arie ties. Cal. 820 

Ky. 52 

La. 142 

Mich. 52,54,55 

. N. Y. Cornell. .546 

Oreg. 55 

Utah. 901 

wilting, IT. S. D. A. .557 

winterkilling, Mass. Hatch. 55 

Peanut, African, notes. La. 215 

cake, analyses, Mass. State. 663 

feed, analyses, Mass. State. 663 

husks, analyses, Mass. State. 663 

meal, analyses. 163 

Yt. 931 

oil for calves. 66.3, 842. 931 

Peanuts, culture and uses, U. S. D. A. 803 

experiments. Ark. 889 

Can. 424 

La. 21.5, .542 

N.C. 35 

grinding. 776 

Pear and apple blight. Can. 431 

anthracnose. 311 

blight beetle, notes, Me. 740 

notes, U. S. D. A. 557 

Wash. . 560 

borer, notes. 443 

IT. S.D. A. 6.52 

flowers, pollination, U. S. D. A. 47 

leaf blight, notes, IJ. S. D. A. 555,558 

Wash. 560 

blister on the Pacific Coast, U. S. 

D. A. 740 

notes, Oreg. 837 

rust, treatment. 437 

midge in England, IJ. S. D. A. 740 


Page. 

Pear midge, notes, K.J. 148,835 

U. S. D. A. 052 

treatment, N. J. 148 

scab, notes. 316 

U. S. D. A. 558 

prevention, N. Y. State. 1001 

treatment, Vt. 999 

shoots, killing by excessive transpi¬ 
ration. 487 

tree clear-wing borer, notes, U, S. D. A 313 

psy 11a, notes.. 6.54,1008 

N.J. 835 

N.Y. Cornell. 443 

U. S. D. A. 652 

slug, notes. 654 

trees, winter spraying, Cal. 830 

walnut scale on, U. S. D. A. 440 

Pearl millet, culture experiments. La. .542 

Utah ... 542 

notes, Ark. 215 

Mich. 715 

Pears, varieties, Cal. 820 

Con. 424 

Ky. 52 

Mich. .52, .55 

Pa. 142 

Tenn. 725 

Wyo. 55 

Peas, analyses, Minn. 1008 

culture experiments, Cal. 807 

Colo. 296 

fungus diseases, N. J . 824 

grains and potat(>es, an affected by 

chlorin compounds. 720 

ground, analyses, Vt. 931 

varieties. 220 

Can. 415,410,417,418.419 

Ky. 52 

La . 142 

Mich. 218 

Okla. 988 

Pa. 142.727 

Utah. 548 

Vt. 886 

Wash. 635 

AVyo. 44 

Peavine clover, analyses, Utah. 569 

eultitre experiments Utah 531 

Peavines, analyses, Del. 842 

Peat, analyses. Cal. 794 

Mass. 8tate. 287,980 

Pa. 110 

and molasses, feeding stuff from. 1023 

as litter and fertilizer. 400 

for cleaning and disinfection. 27 

manure. 287 

poudrette, for barley. 893 

Pecaus, culture in arid regions. 729 

Florida. 636 

Pectase and poetic fermentation. 694, 869 

Pectin, produced by action of lime ou c.ell 

wall of cane. 280 

Pediculidce^ notes. 654 

redieuloides tritici, notes. 838 

Pelargoniums, dropsical, N. J. 827 
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Pelidnoia punctata, notes, Okla. 989 

pempelia hammmdi,nQi&H . 1007 

U.S.D.A. 313 

Penicillium glaueurn, notes. 909 

italicum, anew species of scle- 

rotium-foriuing mold. 233 

Pennisetum eenchroiden, notes. 94 

typAoidettm, notqs, Mich. 715 

Pennsylvania College, notes. 584 

Station, bulletins. 446,940,1014 

noti^s. 348,678,757 

reports. 108,109, 


110,115,124,127,128,142, 
150,155,157,159, ia5,169, 
172,695, 701,703, 716,717, 
718, 719, 720, 722,726, 727, 
730, 731, 735, 752, 753, 755 


Penstemon frutieiformis, notes, U. S. D. A.. 114 

Pentilia miaella, notes, IT. S. D. A. 651 

Pentosans, determination. Ill, 189,693 

digestibility.. 237 

in soils. 124 

Pentose carbohydrates, digestibility. Me... 744 

l^entoses, determination.. Ill 

Pepper, adulteration. 842 

Peppergrass, California, notes, N. Y. Cor¬ 
nell . 217 

notes, Nev. 57 

I*eppermint culture, notes. 423 

Peppers, varieties. La. 142 

Pepsin digestion,effect of different acids on. 751 

investigations. 917 

of casein, nuclein in. 1023 

wine in. 931 

Pepton salts of egg albumen. 273 

Perennity of mycelium, potes. 17 

Perfume from flowers, extraction. 345 

Peridroina saucia, n otes, A" t. 915 

Perilampuaviolaceuft, notes, N. Y. Cornell... • 63 

Periodicity of root growth. lir> 

Peritbecia of grape downy mildew, U. S. 

D. A. 5T7 

JIncinula spiralis . 305 

white r<>t of grape. 304 

Permanganate of lime for purifying water . 97H 

Pernicious scale, notes, U. S. I). A. 441 

Peronospora parasitica as influenced by na¬ 
ture of host plant. 1001 

schachtii, notes, V. S. D. A- 558 

viUeola, notes. 437 

Can. 62 

Persea gratissima, notes, Fla. 636 

l^ersimmon root borer, U. S. D. A. 440 

Persimmons, Japanese, culture experi¬ 
ments, Fla..-. 637 

varieties, Tex... 899 

Cal... 820 

La.... 142 

Putalozzia cliftonice, n. sp. 1000 

brmamfafa, n. sp. 1000 

toraueriana on Alopecurus pra- 

tennis . 311 

Petrified forests of Arizona. 253 

Petroleum, fuel value. 042 

motor in agriculture. 848 


Page. 


Petunias, double, notes... 549 

leaf cliafer on, 11. S. D. A. 441 

Pezotetix chmopodii, n. sp., U. S. D. A. 563 

Phaca bcetica, notes, N. C. 35 

Phacelia hispida braehyantha, notes, U. S. 

1). A. 114 

perityloides, notes, U. S. I). A. 114 

tanacetifolia, notes. 903 

Phalaris arundinacea, aualyse.s, Ulab. 569 

canariensis, culture experiments, 

(hil. 807 

notes. 985 

media, culture experiments, Cal .. 807 

Phanerogams of western Texas, U. S. 1). A. 114 
Pharmairy and drug law s, conipilatioii, V. S. 

B.A. 573 

Phaseolus mungo, notes, Alabama College.. 982 

radiatns, noL^s, N. C. 35 

Phenacoccus /tcdcm, notes. 566 

/lehrtDt/ia, notes. 438 

Phenic acid, effect on yeast. 507 

Pheiiological observations in Metz. 18ni-’94 . 787 

notes on abnormal inflores- 

ciJiice. 873 

or thermal constants in vege¬ 
tation, C. S. 1>. A. 509 

Phenol snlphonic method for nitrates in 

water. 189 

Phielaviopsis eihaceiicus, a caus(» of black 

rot of sugar eane. 311 

PJiilonthvs gopheri, n. sp. U. S. I). A. 440 

Phlceosemis dentatus, notes, F. S. 1). A ... 312 

Phlegethontivs cnrolina, notes, Ky. 235 

Phleospora bigelovuv, notes, F. S. U. A. 114 

PhUvothnps nigei\nuVms Mieh. 649 

Phlox austromontana. notes, F. S. I). A. 114 

Plurnixmelanocarpa, notes. 548 

Phoma bafata\ notes, F.S. D. A. 987 

bet CP, at tac king beet roots. 737 

notes. 61 

henncbergii, notes. 909 

napobrassica attacking kolil rahi... 737 

sanguinolenta on ]>!irsuip. 311 

Phorodon homuH, notes, F. S. D. A. . 313 

Phosphate deposits of Algeria.516,521 

North America, sta 

tistios. 882 

industry of Florida, statistics... 521 

South Carolina, sta¬ 
tistics. 521 

Tennessee, statistics 521 
of alumina of ( rrand-Connetable. ' 798 
amnaoiiia, analyses, Ma.ss.,State 287 
potaslt anal.yses. Mass. State.. 287 

lime, solubility. 287 

South Carolina rock, analyses, 

N. J. 396,397 

Phosphates, alkaline, jireparation. 795 

analyses. 401 

as affected by decay of organic 

matter. 124 

comparison. 27,201,287,401 

containing tiouriii, decomposi¬ 
tion . ^80 

crude, assimilabiiitj'. 368 
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Phosphates, crude, determination of iron 

and alumina in. 368,619 

determination of phos¬ 
phoric acid ill. 625 

field and pot experiments. 401 

iron and alumina in. 867 

lasting effect. 130 

natural, agricultural value 187,203 

pot experiments, Del. 520,795 

Phospliorescenoe, production. 9( 

Phosphoric aidd— 

citrate method fpr. 269 

citrate-soluble in Thomas slag, deter¬ 
mination . 370 

determination.105,180,367 

preparation in fertilizers 798 
detennination. - 9,15,104,110,179,180,188,269, 
270, 367, 369,376, 502, 609, 610, 626, 864, 865 

in bone, availability. 398, 624,626 

crude phosiihates, determination. 625 

soils and fertilizers, availability. 522 

determination.23,119,183 

sweet wine, determination. 868 

Thomas slag, determination. 625 

solubility. 624 

molybdic method. 502 

Pemberton nuithod. 110,376 

solubility. 287 

solutions, mechanical stirrer. 110,615 

volumetric method.610,690 

water-soluble. 270,367, 609 

Phosphorus in casein. 1023 

plants, distribution. 873 

Photobacterium sarcophilum, notes. 969 

Photographing reed, apparatus for. 431 

Photomicrograiihy, practical. 280 

Phycisindiginella, notes . 316 

Phycitince and Oalleriincc, monograph, U. 


S.D. A. 439 

Phyctgena sp., notes. 437 

Phylloecus flaviventris, notes, IT. S. D. A. 439 

Phyllium crurifolium, coloring matter. 152 

pulchrifolium, coloring matter.... 152 

notes .. 152 

Phyllogonum luteolum, notes, U. S. D. A- 114 

Phyllostieta bataticola, notes, U. S, 1). A- 987 

fragaricola, notes, N. ,T. 823 

hortorum, notes, Fla. 646 

spheeropsoidea, notes, U. S. D. A 556 

Phyllotreta pusilla^ notes, Colo. 315 

Phylloxera in Spain, treatment. 667 

Turkey. 440 

notes. 316,1007 

schist for. 742 

treatment by submersion, U. S. 

D.A. 440 

vaetatrix, notes. 316 

Phymata erom eating liees. 838 

Physalitfrancheti, n. sp., notes. 300 

Physapoda, notes. 742 

Physicist, report, Wyo. 943 

Physiological botany, apparatus for. 787 

investigations of G. Kiihn... 1 

Physiology, importance of carbohydrates to. 603 

Phytophthorainfestans. (SeePot&to blight 
and Potato rot.) 


Page. 

Phytonomu* punctatus, notes. 149 

Mich. 648 

Phytoptus dubius, notes. 436 

pyri, notes, Greg. 837 

riftw, notes. 65 

ruM, notes. 65 

Picea excelsa, abnormal bark formation. 196 

t.igra, notes . 143 

orientalU, notes . 143 

Piceln,a glucosid in the leaves of Piuv$ 

picea .. 273 

Pieris protodice, notes. 1007 

Piesma cinerea, notes, Nebr. 150 

Pigeon hawk, notes, Va. 695 

Pig feed, preparation. 843 

IMggery, plans for. 848 

Pigs. (See also Swine.) 

hr rley for. Can. 466 

breed tests, Utah. 672 

corn meal vs. corn for, N. Y. State. 1010 

corn vs. wheat for. 466 

dry vs. soaked corn for, Kans. 571 

feeding experiments. 77 

Can.. 465 

Iowa,. 322 

Kaus. 571 

Me. 750 

Mass. State. 332 

Minn. 931 

N. Y. Cornel* .. 469 

N. Y. State.... 70,1016 

N.C. 922 

S. Dak. 161 

Utah.71 569 

Vt. 929 

frozen wheat for, Can. 406 

skim milk for, V'^t. 930 

vs. grain rations for. 750 

wet vs. dry food for, N. Y. State. 1017 

wheat vs. barley for. Wash. 663 

vs. peas, corn, and barley for, 

Utah. 569 

wide vs. narrow rations for, Yt. 929 

Pigweed. {See Amaranth.) 

Pine and larch wood, studies. 56 

hesenbesens of. 832 

knots, fuel value. 942 

leaf disease in Saxony . 312 

long leaf, cultivation. 730 

louse, woolly, notes Pa. 730 

scale insects, notes, U. S. 1). A. 312 

tree scale, notes. 742 

trees, young, nianurial needs.. 550 

weevil, notes, Pa. 730 

yellow, in Nebraska. 821 

Pineapple spruce gall, notes. 567 

Pines, cultivation in central Europe.. 301 

thimble cone, notes. 427 

Pin-hole borer, notes, N, Y. Cornell. 546 

Pinks, blight. 234 

disease. * 312 

Pinus ba7iksiana, notes. . 903 

excelsa, notes. 148 

insignis, notes.. 148 

parvijlora, notes. 143 

pinaster, notes. 143 
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Pago. , 

pinus ponderosa^iwteB .143,003 i 

resinosa, notuB . 993 ! 

rigida, foliage and leaf scars. 487 

PiophUa apii, notes. 560 

cdsei, notes. 653 ; 

pistaciavera, notes . 729 | 

Pistillodia of Podoj>A 2 /MMW stamens. 115 j 

Fisum arvense, notes. 45 

not-es, N, Y. Cornell. 218 i 

PiMModes strobi, notes, Pa. 730 | 

Pitclier plant moth, notes. 1008 j 

Plane tree, disease. 910 i 

Plant breeding. 541 | 

at experiment stations. 266 • 

bug, gray, not/es. 150 ■ 

cell membranes, chemistry. 14 

cells, formation of proteids in. 383 ; 

constituents, inorganic. 389 

cover, inliuence on drainage. 198 

evaporation. 199 

moisture of soil.. 198 ' 

temper a t u r e of j 

soil. 124,198 I 

water content of | 

8(»il. 124 i 

diseases, cause and means of repres' j 

sion. 1000 j 

laboratory for. Cal. 831 j 

parasitic. 832 

study. 584 

treatment, N. II. 302 

growth, as aflectod by— 

electricity. 543,638 

meteorological conditions. 618 

mineralogical composition of 

rocks. 881 

physical properties of the soil- 635 i 

town atmosphere. 278 I 

growth, importance of potash in. 400 

iutlueuce of mechanical strain 17 
phonologic or thermal con 

stauts in, U. S. I). A. 509 

houses, construction. 548 

irritabili ty, notes. 17 

lice, notes. 443 

treatment, U. S. 1). A. 651 

louse, corn leaf, Iowa. 314 

cucumber, U. S. D. A. 312 i 


melon, IT. S. t). A. 1002 


metabolism and respiration. 276 

tannic acid in. 195 

names,popular American. 196,388 

nutrition. 668 

organs as affected by decapitation.... 870 

light. 17 

pathologist, report, N. Y. Cornell. 486 

pests, remedial legislation. 647,742 

respiration, mechanism. 388 

reversion, notes. 18 

thorns. 884 

Plantago patagonica omtata, notes, Me— 732 

Plantain, western, notes, Me. 732 

Plantains, culture and uses. 219 

Plants, acclimatisation. lib 

alumina In. 764 

and anlmalt. 786 


Page. 


Plants and seeds, distribution, Cal. 822 

soils, relation to atmospheric 

precipitation. 283 

Arctic, anatomy of leaves. 873 

as afl'ected by cold.. 777 

copper .solutions. 872 

affecting qtiality and odor of 

milk. 580 

assimilation of argon by. 787 

free nitrogen.. 15,115,389 

humus by. 284 

nitrates by. 507 

organic substances. 284 

bud variation in. 786 

bulbous, in North Carolina. 143 

coloring matter ill. 968 

comparative structure of Arctic and 

Alpine. 616 

cultivated, fungi of. 909 

diastase in. 786 

effect of nitric acid on. 617 

strychnin solutions on de¬ 
velopment . 279 

electro-culture, W. Va. 809 

essence of wintergreen in. 873 

evolution among . 874 

flowering, studies. 487 

under colored screens... 694 

formation and decomposition of or¬ 
ganic acids by. 191 

furfurol consti tuonts. 869 

gas excliangc of. 787 

growth under glass. 191 

hom>y-producing, of Nebraska. 1003 

indigenous, of Natal. 278 

industrial. 898 

inorganic constituents. 389 

insectivorous. 388 

lecithin in, determination. 270 

light required by. 873 

medicinal, of North Carolina.* 278 

morphology and biology. 389 

mucilage in. 873 

mucin in.. 386 

natural liistory. 279 

non-Iegnininous, assimilation of free 

nitrogen.16,381 

of the Northeastern States. 487 

orchidaceous, manual. 694 

oxalate of Umo in. 386 

pentosans in, determination. 693 

jihosphorus ill. ' 873 

physiological study. 873 

})itchered. 388 

poisonous, notes. 669 

protection from frost. 621 

protoplasm in. 694 

reserve jirotein in. 387 

struggle for existence under culti¬ 
vation . 488 

structure and development of sper¬ 
matozoa in. 669 

symbiosis. 669 

transpiration, as affected by colored 

light. 607 

under glass, health. 878 
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Pago. 

Plants, vegetative and reproductive parts, 


Ind. 37 

waste products. 968 

winds injurious to, IT. S. D. A. 695 

Flasmodiophora brassicce. (See Club root.) 

sp., as a cause of brunni- 

sure of the grape. 230 

tomati, noivs . 1000 

Plasmopara pygmcea parasitic on Anemone 

ranunculoides . 436 

viticola, notes. 233 

U. S. B. A. 558 

Plaster in viticulture. 729 

Plate cultures, improvement. 18 

Plantago hooJceriana [aristata]^ notes. 903 

Platygeomyg planiceps, notes, U. S. B. A- 787 

tylorhinue, notes, IT S. B. A.. 787 

Platymetopitu fuscifrons, n. sp., notes. 564 

loricattie, n. sp., notes. 564 

Pleospora lucice on Sarothamnua scopariiia .. 311 

Pleuro pneumonia in cattle, studies. 472 

Plodia interpunctellatJ\otes,Colo . 315 

Plowing, deep, advantages and eflocts. 283 

furrows of different widths for 

wheat, Utah. 540 

to different depths for wheat, Utah 540 

Plows, electric. 485,848,942 

steam, cultivator. 755 

tests. 252,755 

Plowrightia morbom . 1000 

notes, N. Y. State. 998 

Plum, aspidiotus, now, in Illinois,U. S. B. A. 1003 

bark louse, notes, U. S. B. A. 313 

curculio, notes, Tex. 567,899 

treatment, Fla. 647 

leaf blight, treatment, N, Y. State_ 302 

notes, U, S. B. A. 558 

prevention, N. Y. State .. 1001 

rust, notes, XT. S. B. A. 558 

pockets, N. Y. Cornell. 554 

rot, notes, Ky. 311 

scab, notes. 1000 

scale, notes, X. Y. Cornell. 1004 

Plums, black knot,N. Y.Cornell. 909 

Japanese, notes. 820 

varieties, Mich. 53 

native, culture, N. Y. Cornell. 424 

flowering and fertilization. 143 

new scale insect. 653 

scale insect on. 152 

varieties. 992 

Cal. 820 

Can. 55,423,424 

La. 142 

Mich. 52,54,55 

Minn. 55 

Oreg. 65 

Pa. 142 

Tex. 899 

Wyo . 55 

Plusia brassicce, notes. 917 

gamma, notes. 66 

PneumobacUlus liquefadens bovis var. 245 

Poa cmericana, notes, S. Bak. 404 

araehnifera. (See Texas blue grass.) 


Page. 


Poa anda, notes, S. Bak. 404 

nemoralis, notes. 97 

S.Bak. 404 

nervata, notes, 8. Bak. 404 

palustris, notes, S. Bak. 404 

trivialis, notes. 97 

Pocket gophers and moles, notes, Ark ... 389,787 
monographic revision, U S. 

B. A. 787 

Podospkeera oxacanthce ..*. 1000 

notes, N. Y. Cornell. 646 

Podophyllum stamens, pistillodia of. 115 

Poincianna, royal, notes, Fla. 636 

Poison ivy, root galls on, F. S. B. A. 440 

Poisoning cattle by acorns. 472 

feeding Lathyrus sativus 

seed. 472 

Poisonous plants, notes. 335,468,969 

Poisons for insects. 152 

Polarized light for examination of butter • 274 

Polarization of cane sugar. 273 

Pollen grain, germination. 115 

tube, nutrition. 115 

Pollination, effect of rainfall, N. Y. State... 46 

of cereals. 140 

pear flowers, U. S. B. A. 47 

Pollinia costce in California, IT. S. B, A. 564 

Polygonum aviculare, notes, S. Bak. 404 

erectum, notes, 8. Bak. 404 

sachalinense as a forage plant.. 634 

notes. 45,215,542 

Cal. 721 

Colo. 984 

U.S.B.A... 889 

sieboldtii, notes. 215 

Polymorphism of Sporotrichum . 1001 

Polyporus fulvus olem, notes. 910 

cell membrane. 195 

of olives. 910 

Pomelo, analyses, (’al. 815 

medicinal value. 728 

Pond and aqueduct water, analyses, Vt- 881 

Poplar, balsam, notes, X. Y. Cornell. 425 

black, notes, N. Y. Cornell. 425 

Certinensis, notes, N. Y. Cornell — 425 

in landscape gardening, N. Y. Cor¬ 
nell . 425 

Lombardy, notes, N. Y. Cornell. 425 

notes, Can. 427 

Kussian, notes. Can. 426 

rust. Mass. Hatch. 61 

white, notes, N. Y. Cornell. 425 

yellow, notes, N. Y. Cornell. 425 

Popple, notes, N. Y. Cornell.*.. 425 

Poppy capsules, nitrogen in. 195 

Mexican, notes. 224 

Populus alba, vars. canescens, nivea, and bol- 

leana, notes, N. Y. Cornell. 425 

angustifolia, notes, N. Y. Cornell... 425 

balsamifera, vars. intermedia, rirni- 
nalit, latifolia, notes, N. Y. 

Cornell. 425 

bereolensis, notes, Can. 426 

candicans, notes, N. Y. Cornell- 425 

grandidentata, notes, Y. Cornell. 425 
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Populns laurifolia, ijotes, N. Y. Cornell. 425 

monilifera, notes, N. Y. Cornell- 425 

nigra, vars. elegana and italica, 

notes, N. Y. Cornell. 425 

sieboldi, notes, K. Y. Cornell. 425 

Hmonii, notes, N. Y. Cornell. 425 

tremula, notes, N. Y, Cornell. 425 

tremuloideft, notes, N. Y. Cornell... 425 

Porcupine grass, analyses, S. Dak. 403 

Posls, white pine, notes. 252 

Potasli and bone as fertilizers for orchards. 549 
niagnesiura sulphate, analyses, 

Mass. State. 522 

magnesium sulphate, analyses, 

N.J. 797 

as a fertilizer. 630 

commercial, examination. 27 

deposits in Hanover. 7lh 

determination . . 105, 

179,370,371,503,865,867 
fertilizers, permanency of effect, Ky. 202 

for plant growth. 400 

in fertilizers for corn. 542 

soils, determination.23,119,183 

salts, effect on soil moisture-... 61,623 

action in the soil. 126 

effect on root crops. 808 

for beet nematodes.. 61 

sugar beets. 292 

production in Germany. 517 

vg. soda as a fertilizer. 27, 521 

Potassium bichnnnate and anil in violet for 

determination of hydrogen i 

peroxid in gree plants. 615 i 

chlorate in mushrooms. 49 , 

chlorid, absorptive pow er of soils 

for. 121 I 

chromate of, and molybdic acid, 

reaction between. 190 , 

ferrocyanid and Bordeaux mix¬ 
ture test. 437 

iodid, for lumpy jaw of cattle.. 470 j 

for lumpy jaw of cattle, 

Iowa. 471 

permanganate, for oxidizing al- 1 

burainoids. 189 j 

phosphate, absorptive power of j 

soils for. 121 j 

sulphate, absorptive power of 

soils for. 121 

sulphid for oat smut, Utah. 5,59 

Potato blight. (See algo Potato rot.) 

Bordeaux mixture for. 307 

treatment. 560,832 

Minn. 738 

Pa. 735 

^ W. Va. 997 

bud weevil, notes, U. S. D. A. 1002 

Chinese, notes, Pa. 142 

diggers, trials. 848 

disease, Bordeaux mixture for- 305,436 

in the United Kingdom, U. 

S. D. A. 557 

notes. 234,31(1 

leaf bUght, Mich. 228 
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Potato leaf blight,, IT. S. D. A. 558 

moth in Now Zealand. 567 

origin. 808 

plants, effect of Bordeaux mixture.. 234 

rot, not es. 437, .560 

U.S.D.A.. 558 

Wash. 560 

Bordeaux mixture for, Can. 435 

treatment. 62, 7.37 

Minn. 57, 738 

N. Y. State. 62 

seal) and jiotato rot, S. D. . 441 

Bordeaux mixture for. 410 

Mich.... 228 

corrosive sublimate for. 910 

Iml.. 379,997 
Mich .. 228 

907 

Wyo... 1000 

gnat in Missouri, U. S. I). A_ 740 

notes, U. S. I). A. 651 

notes, Ind. 997 

Me. 735 

. 1000 

U. S. 1). A. 559 

lY ash. 560 

treatment, Iowa. 997 

Minn. 57,738 

N. Y. State. 60 

W.Ya. 997 

worm, notes, Colo. 315 

stalk borer in N. J. 838 

starcli ind iv^try. 344 

vines for milch cows. 76 

Potatoes, analyses, U tah. 569 

brine te.^t for. 889 

cooperative experiments, Can_ 410 

erop xStatistics. U. S. D. A. 582 

crushing mjudiine.** for. 348 

cultivation to different depths, 

Utah. 536 

culture experiments. 410,808,890 

Cal. 807 

Colo. 296 

low'a. 985 

Mo. 726 

Md. 983 

Atass. State.. 291 

Nev. 293 

Greg. 36 

iu France. 637 

Sweden. ' 45 

cutting* vg. small tubers, Utah_ 536 

effect of fractional liarvesting on 

yield. 291 

fertilizer experiments. 295, 

399,410,419,890 

Colo. 296 

Ky. 296 

Mich. 208 

N.J. 8a5 

for cattle. 163,573 

Euroiiean markets. 215 

milch cows. 160,163,573 

sheep. 163,578 
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Page. 


Potatoes for stock feeding. 448 

green manuring. 292,722 

influence of Bordeaux mixture on. 234 

irrigation. 542 

TJtali.86,536 

machine for jieeling. 848 

Macraspoi ium disease, TT. S. I>. A. 558 

metabolism and respiration. 276 

mulching, Okla. 985 

originating varieties. 804 

Xihosphatic slag for. 893 

Xdanting at ditforent dates, Mich. 208 

Yt - -. 999 

by di tferent methods. Me. 632 

poudrettefor. 892 

Iiroservation. 216 

removal of lateral eyes of seed 

tubers. 808 

second crop. 140 

seed as atfeeted by cutting. 418 

effect of fertilizers on ger¬ 
mination. 542 

Meloction. 634,722 

spraying, Yt. 908,910,999 

with copper sulphate.. 560 

starch content. 140,720 

Utah. 536 

storage.418,722 

transplanting, Ark. 409 

tubercles on. 152 

varieties. 140, 295,410, 

419, 634, 722, 808, 890, 898, 985 

.Can. 410,416,417,418 

Colo. 296 

Ky. 295 

La. 142 

Mass. State. 291 

Mich. 208 

Nebr. 216 

Nev. 293 

N. Y. State. 56 

Okla. 988 

Oreg. 36 

Pa. 722 

Utah. 536 

W. Ya. 983 

Wyo. 44 

PotentiUa eremica, notes, IJ. S. 1). A. 114 

purpurascemt notes, 

U. S. D. A. 114 

Poterium sanguuorba, notes. 883 

Utah. 531 

Pot experiments with barley.. 620 

pltosiihates, Del. 795 

Poudrette as a fertilizer. 27 

and nitrate of soda for potatoes. 892 

Poultry at Louisiana stations. 248,574 

feeding experiments. Can. 466 

K. Y. Cornell 1022 

industry in England. 163 

keeping. 1023 

manager, report. Can. 466 

tests of breeds, Can. 467 

Pourridi6 of grapes, treatment. 60 

petroleum for. 838 


Page, 


Poverty grass, Southern, analyses, S. Dak. 408 

weed, notes, Nev. 57 

Powdery mildew of cherries. 1000 

gooseberies, U. S. D. A. 559 

grapes. Can. 62 

N. Y. Cornell.. 734 

U.S.D.A. 559 

Prairie bnncli grass, analyses, S. Dak. 403 

grass, analyses, S. Dak. 403 

hay, analyses, Minn. 1008 

N. Dak. 752 

V8. timothy hay for milch cows, 

Minn. 918 

JuiK^ grass, analyses, S. Dak. 404 

woodlands. 301 

“Pratt's food," analyses. Conn. State_ 153 

Prociiutation, effect on crop ])roduction in 

Texas. 196 

frequency of amounts. 196 

relation to plants and soils .. 283 

Preserx^ation of books in the Troi»ics. 1.52 

crops, Utah. 541 

green fodder. 543 

forests. 730 

manure. 2')3, 515 

m ilk a nd cream. 1 (59 

for analysis. 250 

]>otatoeH. 216 

Preservatives for butter. 754 

Press for silage. 723 

ITickly <;omfrcy, analyses, Mass. State. 2!)4 

culture experiments. 405 

eu Ituro ox peri m en t s, M ass. 

State. 294 

lettuce, notes. 224 

Ind. 610 

Iowa. 551 

Printing, solandi. 487 

N.J. 785 

IT. S. 1). A. 486 

Prochoerndefi nufnlata, noti^s, U. S. T). A. 312 

Proiiuiu*iation of botanical terms. 487 

Prospalta rnvrtfrhitii, notes, IT. S. D. A. .562 

Protection of farm products during trans- 

])ortation, U. S. D. A.419, 573 

insects. 837 

Proteids in j)la]it cells, formation. 383 

of cotton seed. 376 

Conn. State. 163 

kidney bean. 376 

Conn. State. 163 

wheat kernel. 241 

Conn. State. 163 

Protein, amid acids from. 190 

in feeding stntl’S) artificial diges¬ 
tion .i ..*.. 12 

Proteiiia, analyses, Cohn. State. 153 

Mass. State. 331 

Protoidasm and nucleus... 115, ,500 

in jdants. 694 

living, energy. 115 

Prune rust, notes, U. 8.1). A. 556 

Prunes, analyses, Cal. 820 

culture. 728 

varietlea, Cal... 820 
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Pruning fruits.*..... 549 

grapes. 143,221 

oaks in midsummer, Can. 426 

orchard fruits. 821 

peach trees. 549 

supports, notes. 549 

totnatoesj S» Dak ..*. *. 51 

Prunus arnancana, notes, Y. Cornell- 555 

Tex.... 899 

vars., fertilization, Minn 723 

angustifolia, notes, N. Y. Cornell... 565 

Tex. 899 

armmioca, notes Tex_-.. 899 

avium, notes, N. Yi Cornell..... 559 

besseyi^ notes, N. Y. Cornell.*... 421 

X P. waUoni, notes, N. Y. Cor¬ 
nell . 421 

demism (?), notes, N. Y. Cornell- 555 

domestica, notes, N. Y. Cornell. 555 

Tex. 899 

hortulana, notes, N. Y. Cornell.. ... 555 

Tex. 899 

rnaritima, notes, N. Y. Cornell. 5.55 

mume, notes, 'I'ex . 899 

nigra, notes, N. Y. Cornell. 5,55 

penn»i/lvantca, notes, N, Y, Cornell.. 555 

persica, notes, X. Y. Cornell. 555 

pusardii^ notes, Tex. 899 

purnila, notes, N. Y. Cornell. 421,555 

gerotina^ notes, K. Y. Cornell. .555 

sinK^iii, notes, Tex. 899 

trijlora, notes, N. Y. Corindl. 5.55 

* Tex. 899 

virginiana, notes, N. Y. Cornell. 5.55 

Psamma arenaria, notes. Can. 415 

Pseudococcxig acerig, notes, U. S. D. A. 739 

Pscudotguga douglasii, notes. 143 

Pgila rosce, notes, Me. 740 

Psiluramonacha. (See Liparig monacha.) 

pgocus (jouypii, n. sp., notes, U. S. D. A. 563 

Pgoralea glanduloga, notes. Cal. 722 

Psychroiueter studies. 702 

Pgylla pyricola,i\oteH . 6,54.1008 

N. J. 835 

N.Y. Cornell. 443 

IJ.S.D.A. 652 

Psyllobora SO-maculata, notes. 741 

rteridophyta and Si^ermophj’ta of north¬ 
eastern America. 786 

Pteridophytes of western Texas, IT. S. I). A.. 114 

Ptilinug pectinicornis, notes. 742 

Publications, entomological, 17. S. D. A. 739 

list, U. S. D. A. 87 

Pwccineflp, structure of pedicel of teleuto- 

spores. 115 

Puccinia coronata, culture experiments.... 147 

notes. 4.32 

D. S. D. A. 559 

coronifera, culture experiments .. 147 

diagraphidis, culture experiments 147 

digpersa, n. sp., notes. 432 

/Mtucce, culture experiments. 147 

graminiSs notes. 58,432 

ICans.... 224 

U.S.D. A.. 569 
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Puccinia gtumarum, notes.311,432 

7nalvacearum, notes. 436 

7n.olinim, culture experiments. 147 

notabilis, n. sp. 1000 

paxpali, 11 . sp. 1000 

peckiana, noteiH . 832 

phlei pratensis, n. sp., notes. 140, 432 

jyruni, notes, U. S. 1). A. 556,558 

ribis in Scotland... 233 

rubigfhvera,notm . 59 

Kans. 224 

IJ.S.D.A. 559 

on Ijycopgis arvengis. 233 

simplex^ notes. 432 

suaveolms, notes, N. J. 823 

traillii, culture experiments. 147 

ivinterani, notes. 233 

Pulex paliidug, notes. 742 

Pulvvnai ia innumerabilis, notes, Wash. 562 

Puni]» irrigation in Kansas. 346 

Purdue University, bulletins. 27 

Purpi(^ scale, not(^8. 742 

La. 235 

Putoring erminea, notes, Pa. 095 

vulgaris, notes. Pa. 695 

Pyralig eostalig, notes, Mich. 648 

U. S. 1). A. 313 

farinalig, notes, U. S, D. xV. 313 

Pyrrhocoru apterus, coloring matter of, 

study. 152 

Pyrug cathayensig, notes, N. Y. Cornell. 900 

Pythium, swarm spores. 487 

Quack grass, analyses, S. Dak. 404 

Quarantine against injurious insects in 

California. .741 

in borticulture, notes. 729 

laws in the East, U. S. D. A... 739 

Qvercus occidentalig, notes. 821 

guber, notes. 821 

Quince borer, N.Y. Cornell. 900 

curculio, notes, N. Y, Cornell. 900 

lire blight, N. Y. Cornell. 900 

leaf blight, Y. Cornell. 900 

U.S. D. A. 5.58 

spot, N. y. Cornell. 900 

rust, N. Y. Cornell. 900 

rot, treatment.. 234 

Quinces, culture in wc'Stern New York- 899 

varieties. Cal .. 820 

La. 142 

Mich.53, 55 

N.Y. Cornell. '900 

^ Wyo. 55 

Rabbit, cotton tail, new species of fluke in. 932 

manure, analyses. 287 

milk, analyses. 669 

Rabbits injuring orchards, Nebr. 990 

Radiation of heat by the soil.. 881 

Radish flies, notes. Oreg. 65 

seed, planting at different depths.. 548 

Radishes, culture experiments. 405 

Colo. 296 

diseases. 910 

growth as afl’ected by size and 
weight of see<l . %. 487 
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Radishes, Japanese, analyses. Mass. State.. 331 

as a feeding stuff, Vt.. 886 

varieties . 220 

La. 142 

Utah. 548 

Railways in Mexico, U. S. D. A. 172 

Rainfall and nitrogen content of rain water. 283 

snow in the United States from 

1738 to 1891,U.S.D. A. 874 

as influenced by the moon. 700 

effect on pollination, N. Y. State... 46 

ill Central America. 879 

European Russia. 789 

Hawaiian I.<«land8. 876 

India. 621 

Jamaica. 621 

Mexico. 877 

Rain making. 196 

water, composition. 196 

determination of nitrogen in, 

Utah. 513 

nitrogen coiitent. 283 

Raisin forcing houses. 221 

Raisins, new process of curing. 821 

Ramie, culture and uses.45,542 

machines, tests, La. 806 

notes, La. 805 

liamularia modesta, notes, N. J. 823 

liana areolata cesopiis, not.es, U. S. D. A. 440 

Rancidity of fats. 754 

Rape, analyses, Mass. State. 294 

Minn.. 1008 

as a forage plant, M ich. 032 

culture experiments, Colo. 984 

Utah. 542 

Vt. 886 

for lambs. Can. 468 

seed cake as M'inter feed for milch 

cows. 76 

cakes, artificial coloring. 752 

comparative value. 752 

meal, analyses. 163 

vs. rape-seed cake for feeding... 76 

varieties, Can. 416 

Raspberries, culture in Canada. 6.37 

varieties. 992 

Can. 423,424,637 

Del. 810 

La. 142 

Mass, Hatch. 636 

Mich. 53, 5.5,300 

N. Y. Cornell. 637 

N.Y. State. 56,988 

Oreg. 55 

Ra. 727 

Tenn. 725 

Wyo. 55 

Raspberry anthracnose, U. S. D. A. 559 

treatment, Mich ... 53 

beetle, notes. 65 

crosses, notes. 221 

gallfly, notes. 654 

mite, notes. 65 

moth, notes. 65 

seedlings. 221 


Rage. 

Rations for animals, calculation, Conn. 


Storrs. 445 

compounding. 931 

dairy cows. Conn. Storrs. 458 

horses. 240 

lambs, Minn. 752 

Ravenelia, n. sp., notes. 617 

Reclamation of arid land, Wyo. 345 

washed soils, U. S. D. A- 515 

Records and Editing, Division, U. S. D. A... 87 

Red ants and bedbugs, IT. S. I). A. 440 

cedar, new species of moth on. 316 

notes. 993 

idover, analyses, N. Dak. 752 

S. Dak. 404 

Utah. 569 

as a prelim in ary c rop. 203 

chemical development, Minn... 522 

culture experiments. 405 

Colo. 296 

La.21.5,542 

N. C. .35 

Nev. 294 

Utah. 531 

fertilizer experiments. 28 

Cterinan rx. American. 807 

seed, germination tests. 429 

tests of phosphates on. 28 

8<‘ale, Florida, U. S. D. A . 100,3 

notes. 834 

La. 235 

smut of sugar cane. 62, .311 

spider, notes. 65 

Colo. 315 

spiders, remodiiis, U. S. D. A. 440 

Red-legged locust, Can. 442 

notes, Colo. 315 

Red-sliouldcred hawk, m)tes, Va. 694 

Red-tailed hawk, notes, Ya. 694 

Jtedonda i)hosphate, fertilizing value. 4<>1 

Redtop, analyses, S. Dak. 403 

culture experiments, Cal. 807 

('olo. 296 

La.215, .542 

Utah. 531 

hay, analyses, Conn. Storrs. 444 

Reduciuji sugars, determination with alka¬ 
line copper solution. Ill 

lieduvius raj)tatorius eating bees. 838 

Reed canary grass, analyses, S. Dak. 408 

culture experiments, 

Utah. 531 

meadow grass, analyses, S. Dak. 404 

Refractometer, hot chain tier, for fats. 190 

new, for butter. 868 

Reindeer milk, cheese from. 82 

Rennet, behavior of milk toward. Ill 

for curdling milk. 169 

studies.. 941 

“Rennet test” of milk. 250,841 

Rescue grass, analyses, Utah. 569 

culture experiments, Utah_ 531 

notes, Ky. 294 

La. 542 

Reserve material in seeds, disappearance... 878 
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Page. 


Reserve protein in plants ... 387 

Resin wash as an insecticide, Oreg. 837 

for grape aspidiotus, XT. 8.1). A. 564 

Respiration experiments on healthy i>er- 

sons. 332 

in plants, r61e of carbohy¬ 
drates . 113 

intramolecular. 115 

of green and etiolated leaves.. 194 

•leaves. 507 

tubers as affected by dry¬ 
ing . 693 

Retinia buoUana, notes... .507 

Reversion in plants. 18 

Rhizobius toov;oomba, notes.* 741 

ventralis, notes . 741,742 

TJ. 8. D. A. 313 

Rhizoctina medicaginift, notes. 560 

Rhizomes, movement of gases. 487 

Rhizopvt nigricans, notes, XT. S. 1>. A. 987 

Rhode Island College, tire at. 678 

notes. 678 

Station, bulletins. 391, 

401, .522, 882, 906 

notes. 173 

Rhubarb, culture. 728 

varieties. Can. 423 

Rice bran, analyses. Mass. State. 331 

cultivation and preparation for mar¬ 
ket. 295 

culture experiments, Cal. 722 

in Louisiana, XT. 8.1). A. 347 

cut grass, analyses, 8. llak. 403 

Japanese, culture experiments. La- ,542 

polish, analyses, N. ,T. 842 

production in the United States. .582 

and consumption in the 

United States,XT. 8. D.A. 347 

upland, culture experiments. La. 542 

weevil, notes, Tex. 438 

wild, culture experiments. La. 542 

Riders, for balances, safety attachment- 377 

Rieti wheat in France. 296 

Ringdoves, diseased, bacteria in. 245 

Riugbarking for killing trees. 731 

Ringworm in cattle, Del. 845 

Ripe rot of grapes, N. Y. Cornell. 7.34 

Ril>eniiig of wheat. 1.39 

Ripersia maritima, notes, U. 8. D. A. 503 

River-bottom mud, analyses, Ky. 274 

River pollution and sew'age disposal. 134 

stage predictions in Unittnl States, 

U. 8. D. A. 621 

Road building in New Jersey, State aid to. 

U. 8. I). A. 345 

Conference, National, proceetliugs, 

'U. S.D.A. 677 

improvement, U. 8. D. A. 582 

Inquiry, OflQce, U. S. D. A. 170, 

345,677,942,1029 

Roads, and road making, Va. 677 

bad, cost, U. 8. D. A. 943 

earth, construction and repair, U. 8. 

D. A. 170 

food, construction. U. S. D. A. 943 


Page. 


Roads, public, convict labor on, U, 8. D. A. 943 
road materials, and freight rates, 

U.S.D.A... 170 

stone and shell, IJ. 8. D. A. 943 

Rocks, analyses, Cal. 794 

Roestelia aurantiaca, notes, N. Y. Cornell.. 900 

"Rolled arena," analyses, Mass. State. 1023 

" Rolled oats," analyses, Mass. State. 1023 

Roller-process wheat bran, analy ses, 8. Dak. 405 

Rr)om temperature, apparatus for regulat¬ 
ing. 873 

Root borer, persimmon, U. 8. D. A ___ 440 

crops, as affected by atmospheric elec¬ 
tricity, Utah.. 537 

potash salts. 808 

culture experiments. 890 

Greg. 36 

disease of alfalfa, quicklime for. 560 

lueern. 647 

galls, notes, N. Y. C<trnell. 546 

growth in i)lant8, periodicity. 115 

of agricultural plants. 140 

knots of fruit trees and vines, Cal_ 832 

louse, corn, notes, loAva. 314 

maggot , cabbage, description and life 

history, N. Y. Cornell. 911 

rot of beets. 487,1000 

N. J. 905 

clover, Del. 828 

cyclamens. 1000 

peaches due to Armillaria meU 

lea, U. 8. D. A. 557 

vines, caused by Dematophora 

neeatrix, treatment. 234 

swelling, abnormal, of Ailanthus. 437 

symbiosis of Mycorrhizoc, U. 8. D. A. 557 

tips, function. 694 

sensitiveness.. 388 

tubercle bacteria. 507,786 

tul>ercle8, effect of quicklime on. 507 

of alder. 279 

Leguminosce... 279. 382, 616,784 
the pea, dimorphism,U.S. 

D.A. 557 

plants_:. 969 

'Soja beans. 279 

Avomi, corn, notes, Iowa--- 314 

webworm in Peiinsylvaiiia, U. S.D. A. 564 

Roots, absorption of water. 195 

and shoots, correlation of growth- 379 

effect of submersion. 279 

I)enetration of living tissues by. 279 

traumatrophi curvature. .506 

vs. dried food for steers, Utah. 570 

Ropy milk, examination. 674 

Rosa rugosa, notes .1. 222 

Rose aiithracnose treatment, N. J. 826 

beetle, notes. 567 

chafer, romedies. 655 

hips, use. 222 

hybrids, notes. 993 

leaves, effect of asphalt vapor on, U. 

8 . D.A. 567 

mallow, swamp, for fiber, U. 8. D. A... 207 

Mwflies. notes. 954 
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KoBe, scale, notes. La. 235 

Roses, culture in Luxemburg. 424 

training and pruning. 300 

Rot, basal, of daffodils. 61 

bitter, of apples, U. S. D. A. 558 

black, of grapes. 62,233,830 

Can. 62 

N. Y. Cornell. 734 

U.S.D.A. 558 

treatment, Tenn. 724 

tomatoes. 234 

U.S.D.A. 558 

sweet potatoes, U. S. D. A ... 087 

brown, of grapes, notes. Can-- 62 

U. Y. Cornell. 734 

Tex. 899 

treatment, Tenn- 724 

cotton boll, Ala. 145 

dry, of sweet potatoes, U. S. D. A. 087 

of peaches, notes, Del. 827 

U. S. D. A.. . 550 

plum, notes, Ky. 311 

potatoes, notes. 62,437,737 

U. S. D. A. .558 

quince, treatment. 234 

ruta-bagas, notes. 268 

Iowa. 098 

ripe, ofgraiies, N. Y. Cornell. 734 

soft, of sweet potatoes. 087 

soil of sweet iwtatoes. 824 

U. S. I). A. 987 

stem, of sweet potatoes, U. S. D, A- 987 

white, of sweet potatoes, U. S, D. A... 987 

Rotation experiments. 893 

Ark. 217 

La.217.543 

Utah. 541 

for dairy farms, N. J. 807 

Rots of stone fruits. 61 

Rougeot on grapes. 233 

Rouget and charbon, inoculation against. . 80 

Rowen hay, analyses. Conn. Storrs. 444 

Royal Danish Agricultural Society, report . 7-56 

Society for Norway's Weal, rei>ort .. 756 

Rozelle hemp, for fiber, IT. S. D. A. 207 

Rubber, Central American. 251 

plants, notes. 425,994 

Ruhus australis^ notes. 728 

Rum, analyses. 966 

Rumex critpus, notes, Wis. 145 

Ruminants, digestion experiments with.... 6 

Rush, sharp-pointed, analyses, S. Dak. 404 

Russet oranges, U. S. D. A.. 440 

Rnssian apples, notes. 637,989 

thistle, analyses, Iowa. 552 

Minn. 553,554 

as a forage plant, Minn .... 553 

botany, Iowa. ,551 

culture experiments, Iowa. 551 

in the West. 431,553,641 

notes. 902 

Can. 415 

Minn. 301 

Oreg. 822 

U,S.D.A .. 144.732 


Page. 


Russian thistle, notes, Wis. 145 

remedies, Iowa. 551 

Rust fungi, development. 147 

influence of climate on. 645 

leaf of pears. 437 

plums, U. S. D. A. 658 

mint, on cultivated balm, N. J. 826 

of beets, notes, N. J. 906 

oats, notes, Iowa. 307 

and wheat. 435 

poplars, notes, Mass. Hatch. 61 

prunes notes, U. S. D. A. 556 

quinces, notes, N. Y. Cornell. 900 

strawberries, treatment, Mich- 53 

timothy, notes. 146 

wheat, investigations. 58 

notes. 560,737 

Iowa.. 307 

treatment. 59 

white, of beets, N. J. 906 

Rusts of grain, investigations. 311 

notes, U. S. D. A. 559 

Kans. 224 

treatment. 437, 1001 

Ruta bagas, analyses. 37 

and turnips, culture. 46 

barnyard manure for. 891 

i-ulture experiments, Iowa- 985 

fertilizer experiments. 399 

rot, notes. 268 

Iowa. 998 

varieties, Oreg. 36 

Rye, analyses, Minn. 1008 

as a soiling crop. Pa. 717 

bran, analyses, Conn. Storrs. 444 

crop statistics, U. S. I). A. 582 

culture exx^erinients, Colo. 296 

Mass. State. 296 

Utah. 532 

digestibility, at difterent cuttings. Pa . 717 

ettect of fertilizers. 208 

season. 208 

feed, analyses, Mass. State. 331 

fertilizer exxieriments. 208,418 

Ark. 411 

fungus disease. 312 

grass, culture experiments, Nev. 294 

English, analyses, S. Dak. 404 

Utah. 569 

culture exiieriments... 405 

culture experiments— 

Cal. 807 

Colo. 296 

Ky. 294 

Utah. 531 

notes, La. 542 

Italian, culture experiments .... 405 

culture experiments— 

Colo. 296 

Utah. 531 

notes, La...215,542 

Japanese, culture epiperiments. 

Cal. 807 

seed, germination tests ... 429 

around, analyses, Utah . *4 669 
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Bye hay, analyses, Conn. State. 153 

meal, analyses, Conn. Storrs. 444 

spoiled, bread from. 603 

varieties. 295,418, 543,635 

Cal. 807 

Wyo. 44 

Saccharin in beer, determination. 867 

Saccharose in malt, determination. 868 

reversion in sugar cane. 295 

Sachaline, analyses, S. Dak. 404 

culture experiments, Colo. 984 

notes.. 732,808 

U.S.D.A. 889 

Sachsia, a new genus of yeast-like fungus.. 18 

Sago culture in Borneo. 728 

Sahara Desert, utilization. 513 

Sainfoin, analysj^. Mass. State. 294 

S. Dak. 404 

ITtali. 569 

culture experiments. 405 

Mass. State.. 294 

Xev. 294 

N.C. 34 

rtah. 531 

Salad plants, blanching... 819 

notes .. 298 

/Sfalicinca*, embryology. 195 

Salicylic acid in wine, detection. 868 

Saline solutions, effect on librin. 869 

Salix atuH/olia, notes, Can. 426 

caprea, notes. 144 

cemua, notes. 144 

mj/rsiniteA, notes . 144 

Salsify, culture experiments, Ark. 423 

varieties, Okla. 988 

SaUola kali tragus. {See Kussian thistle.) 

Salt for cattle. 663 

cows, Miss. 843 

grass, analyses, S. Dak. 404 

fertilizer experiments, X. J. 806 

water for i>each yellows. 437 

works’ refuse, analyse-s, Kj’. 274 

Saltpeter, bacteria feeding on. 196 

waste, analyses, Mass. State. 287 

Salts, effect on germination of wheat. 904 

soluble, in alkali soils. Cal. 791 

Sampling milk, Pa. 109 

tube for. 674 

soils. 118 

San Jos^i scale- 

food plant, U.S.D.A. 1003 

in the Eastern United States, U. S. 1). A. 439, 

441,651 

New Jersey. 152,8,32 

notes, U. S. D. A. 651 

^Virginia, treatment, IJ. S. A. I)— 440 

notes. 236,1008 

U.S.D.A. 652,1001 

on Long Island. 443 

treatment, Idaho. 236 

Sand bur. {See Bur grass.) 

cherry for redemption of sandy tracts, 

N.Y. Cornell. 421 

notes, N. Y. Cornell. 421 

crass, aualvses. S. Dak. 403 


Paga 


Sand lucern, culture experiments, N. C_ 34 

lyme grass, notes, Can. 415 

Sanitary climatology, U. S. D. A. 620 

Sanitation, electrical. 283 

Sannina exitiosa, notes. La. 235 

Sap flow, studies. 506 

fly, notes, U, S. I). A. 651 

Sapodilla, notes, Fla. 636 

Sarcohatus haileyi, notes, IJ. S. D. A. 114 

A'aicopAflY/a 8pp., i)arasitic habits. 151 

Sarcopsylla gallinacea, notes. 742 

U.S.D.A. 563 

penetrans, notes. 566 

Sarcosporidia, new xVmerican finds. 933 

Sawdust, germinating seeds in. 223 

Sawflies, notes. 567 

Sawfly, ash, notes. 316 

cornel, notes. 654 

injuring hollyhocks, U. S. D. A. 739 

larch, notes. 654 

rose, notes. 654 

Sawmiill nslies, analyses, Ky. 274 

Saxi/raga integrifolia uierrcp. notes, U. S. 

D. A. 114 

Scab, head, of sheep in (Ireat Britain. 471 

of apple. {See Apple scab.) 

chen ies and plums. 1000 

pears. Pear sccab.) 
potato. (See Ih)tato sea h.) 

S<;ald of cranberry, U, S. 1>. A. 559 

.Seale, barnacle, in Louisiana, U. S. 1). A_ 740 

black, notes. 741 

fluted, in Florida. 440 

insect of laurel oak, U. S. 1). A. 564 

on beecli. 65 

peaches, new, U. S. D. A_ 439 

idums. 152,653 

notes, N. Y. C(»rnell. 1004 

iii.sects in California. 742 

notes. 438 

of Arizona, U. S. D. A. 1003 

citrus fruits. 438,838 

the cottonwood, U.S.D.A. 440,740 

pine, U. S. D. A. 312 

on ivy, IJ. S. D. A. 440 

red, of Florida. 740 

San Jose. {See San Josd scale.) 

Scaphoidevs lohatus, n. sj)., notes. 564 

luteolus, n.sp., notes . 564 

Scarlet clover. (See Crimson clover.) 
Schedonnardus xmniculatu.s. notes, S. Dak .. 403 

Schist, for phylloxera. 742 

Schistocera americana, notes, U. S. D. A- 739 

Schizone^ira lanigera, notes . 316,568 

Colo. 315 

peregrina, notes. 443 

pinieola, notes. Pa. 730 

Soliool, Natvonal Horticult ural, at Versailles 222 

Schoois, agricultural, in Belgium. 583 

Schrader’s brome grass, analyses, S. Dak .. 404 

notes, Cal. 721 

Sclerostomurn pinguicola in the kidney of 

pigs. 335 

Selerotinia alni in Alnns fruits. 233 

bulborum, notes.. 284 
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Sclerotinia heteroica, notes. 311 

tri/oliorum, notes, Del. 828 

Scoleotrichum punctulatum, n. sp. 1000 

JScolochloa aru7idmacea, notes, S. Dak. 404 

Scolopendra cingulata, poison apparatus ... 236 

Scolytidm of West Virginia, notes. 654 

Scolytus regulosus^ notes, Ind. 1003 

N.Y. Cornell. 540 

LI.S. D.A. 313 

Scorpions, venom, U. S. D. A. - 740 

Scotch i)ine in the West. 903 

tares, fertilizer experiments, Mass. 

State. 293 

^Scot/ieria, revision. 487 

Screech owl, notes, Va. 695 

Screw worm tly, notes, La. 235 

Scripus atrotirens, notes, S. Dak. 404 

jluviatilUy notes, S. Dak. 404 

iljaZiu, notes, S. Dak. 404 

maritimua^ notes, S. Dak. 404 

pungens^ notes, S. Dak. 404 

Sea club rush, analyses, S. Dak. 404 

Seasons, variations. 698 

Seaweeds, analyses. 630 

Mass. State. 287 

HecJdwn edule, notes. 819 

Secretions and their formation. 506 

Sedge, chestnut-colored, analyses, S. Dak... 404 

grass, analyses, Minn. 1008 

seed, analyses, N. Dak. 752 

Sedges, analyses, S. Dak. 404 

Sedums, fungus diseases, !N. J. 825 

Seed, American clover, examination. 903 

licet, germination ex]>erirnent8. 224 

cavities of aiiples, growths in. 694 

clover, American, examination. 903 

V8. German. 57 

examination. 428 

imimrities in. 430 

coats of I?ramcrt and SinapU . 196 

control in Germany. 10 

station in Chiistiania, report.. .550 

of Middle Styria. 428 

(lerebro, reiiorts... 224 

stations of the world. 945 

growing in Germany. 723 

potatoes, by direct method, N. J. 785 

cutting. 418 

effect of fertilizers on. 542 

selection. 722 

saving and care. 301 

serradella, germination tests. 429 

spurry, germination test. 429 

testing, uses and methods, N. C. 731 

timothy, germination tests. 429 

wheat, improvement by selection. 560 

selection. 43,560 

N.Dak. 139 

Pa. 719 

Seedling fruits of the Pacific Coast. 143 

plums, varieties. 992 

; Seeds, abstracts of articles. . 57, 

223,301,427,550,638, 731,822,903 

alkaloids. 195 

and -plants, distribution. Cal. 822 


Page. 


Setids and sprouts, chlorophyll grains in... 196 

apparatus for photographing. 431 

deeply planted, germination.. 822 

disapiMJarance of reserve material in. 873 
dissolution of cell membranes during 

germination. 301 

effect of size and weight on growth.. 487 

germinating in sawdust. 223 

power. 550 

germination ns affected by- 

age . 427,638 

alkaloids. 903 

fungicides. 301 

Tex. 439 

hot water. 904 

moisture, IJ. S. D. A. 639 

quality. 419 

temperature, U. S. D. A. 640 

germination tests. 428, 429, 550, 639 

(Jan. 429 

immature, dex i it ions arising from use 

of. Ind. 378 

<dlect on quality of fruit.. 816 

UMiithin in. 965 

methods of analysis. 107 

of cereals, method of examining. 279 

Mo.'ihi. 822 

the eoula of the French Congo- 822 

oily, germination. 431 

that genninate with diflleulty, ma¬ 
chine for preparing. 57 

tomato, from green and riiie fruit, 

S. Dak. 51 

Separators. (Ncc Cream siqiarators.) 

Septoria acieulom, notes, N. J. 823 

avenc*!, n. sp., notes. 909 

brioKiaiia, notes. 909 

hupleurina on Bupleurum longi- 

folium, . 311 

dianthi, notes. 234 

disease of enltivated veronicas.... 312 

dolichi, notes, N. C. 58 

exitialis, noU^s. 909 

glumarum, notes. 909 

graminum, notes. 909 

petroselini apii, notes. 909 

idhis, notes, U. S. D. A. 559 

spp., notes. 311 

sp., notes, XL S. D. A. 558 

Sequoia gigantea, notes. 143 

sempervirens, note's. 143 

Serradella, analyses, Ky. 274 

Mass. State.. 294 

culture experiments. 405 

Mass.State 294 

N. C. 34 

seed, germination tests .. 429 

Serum from tuberculous animals for diag¬ 
nosing tuberculosis. 9.34 

Service berries, varieties, Mich.. 55 

Oreg. 55 

SeMhania inacrocarpa, notes, U. S. D. A..... 207 

Setaria italica, notes, Mich. 714 

germanica, notes, Mich.... 714 
vertieillata. notes. S. Dak_..... 403 
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Sewage, analyses, Mass. State. 287 

as a fertilizer. 400,713 

disposal and river pollution. 134 

Sex in Shepherdia argentea, determination.. 267 

Shade trees, fungi on. 312 

insects affecting, N. J. 649 

Vt. 915 

Sheaf wonn, fir leaf. TT. S. 1). A. 313 

Sheep and cattle, feeding potatoes. 573 

digestion experiments, Me. 746 

Muss. Stat*). 317 

feed, analyses, Conn. Storrs . 444 

feeding experiments.-.59,1,56 

Utah. 572 

fertilizer, analyses. Mass. State. 980 

fescue, analyses, S. Dak. 404 

culture experiments, Utah ... 531. 

notes. 97 

head scab, in Great Britain. 471 

looping ill, notes. 471 

mangel-wurzels vit. sugar beets for... 156 

potatoes for. 163 

raising. 752 

shelter for.- 161 

wide VH. narrow rations for. Conn. 

Storrs. 463 

Shepherdia argenfea, determination of sex.. 267 

notes. 728 

Shepherd’s purse, notes, Nev. 57 

Shop courses for mechanical engineering 

students. 264 

Shop work instruction in Iowa, U. S. D. A.. 486 

Shores and harbors, grass for protecting. 

Cun. 415 

Shorts and skim milk mixtures, analyses. 

Conn. SU>rrs. 444 

Shot borer, notes, Me. 740 

Shot-hole fungus, Tex. 899 

of plums, treatment, Fla.. 646 

“Showy panic” grass, notes. 94 

Shrubs in greeuhou.ses and orangeries. .549 

Sida fiber, notes, U. S. D. A. 207 

Sida hederacea, notes, X. Mex. 732 

rhomhiifolia, notes, U. S. D. A. 207 

Silage, analyses, Mass. Statii. 331 

Conn. Storrs. 444 

Minn. 1008 

X.Y. State. 66 

N.Dak. 752 

Utah. 569 

and straw for steers, Can. 451 

for milch cows, Can. 4.53 

Me. 748 

Vt. 919 

press for. 723 

sweet and sour, production. 633 

dry food for steers, Utah. 570 

Silicates, decomposition by ferrous and man¬ 
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Swamp chess,analyses, S. Dak. 404 

rose mallow, for fibers, IT. S. D. A.. 207 

Swann spores of Pythiurn and Ceratiomyxa 487 

Sweet clover, analyses. Can. 406 

Xy. 274 

S. Dak. 404 

culture experiments. Cal.... 807 

La. 542 

Utah .. 531 

Wis... 145 

yellow, analyses, S. Dak. 404 

corn, culture experiments, Colo. 296 

Iowa.... 985 

fertilizer experiments, Del.... 811 

varieties, Kj'. 52 

Mich. 218 

Ta. 142 

Utah. 548 

jiotato borer, notes. La. 235 

leaf blight, U. S.D. A. 987 

scurf, notes, U. S. D. A. 987 

vines, analyses, U. S. D. A- 986 

potatoes, analyses, Cal. 812 

vinos, U. S. D. A.. 986 

black rot. U. S. D. A. 987 

crop statistics, U. S. D. A.. 582 

culture and mses, U. S. D. A 986 

experiments. Ark.. 212 

dry rot, U. S. D. A. 987 

fertilizer exi>eriments, Ga.. 811 

N. J 812 

' fertilizers for. 819 

insects affecting, U.S. D. A. 987 

moving vines, Ga.’ 811 

and pruning vines, 

La. 544 

planting at different dis¬ 
tances, Ga..... 812 

planting at different dis¬ 
tances. La ... 544 


Page. 


Sweet potatoes, planting on ridges of differ¬ 
ent heights, La. 544 

ridge vs. level cultivation, 

Ga. 811 

selection and preparation of 

slips, U. S. D. A. 986 

soft rot, U. S. D. A. 087 

soilrot, N. J. 824 

U. S:D.A. 987 

stem rot, U. S. D. A. 087 

storage, U. S. D. A. 986 

varieties, Ark.212,902 

Cal. 819 

Ga.812,987 

La. 545 

U. S. D. A. 986 

vine cuttings, La. 545 

white leaf scab, U. S. D. A . 987 

rot, U. S.D. A. 987 

vernal grass, analyses, S. Dak. 403 

wine and honey, s,^uIteration. 615 

dextrose and lovii- 

loso in. 868 

determination of phosphoric 

acid in. 868 

Swill ashos, analy ses, Mass. State. 287,522 

Swine. {See also Pigs.) 

digestion experiments with. 6 

diseases, investigations, U. S. D. A.. 243 

industry in North America. 573 

preparation of food for. 843 

X>lague, treatment, U. S. D. A. 665 

Switch grass, analyses, S. Dak. 463 

Symbiosis of llelianthus tuherosue and JI. 

annuus . 873 

2 )lants. 969 

Symphytum- officinale, notes. Mass. State... 294 

Syncarpia laurifolia, notes. 301 

Synchytriuin vaccinii, notes, U. S. D. A- 559 

Syneta albida, notes, IT. S. D. A. 313 

Synthesis of albuminoids. 691 

Syrphus fly, notes. 741 

Sysimbrium sinapistrum-, notes, Can. 415 

Systena blanda, notes, N. J. 836 

tceniata, notes, Colo. 315 

Ohio. 150 

Tables for calculating fertilizer analjses, 

Md. 882 

Tachardia eomuta, notes . 438 

Tachina spp., notes, N. Y. Cornell. 63 

Tachys sp., noti^s, Nehr. 150 

Tacmahac, notes, N. T. Cornell. 425 

Toeniocampa rvfula, notos, IT. S. D. A. 313 

Tall fescue, analyses, S. Dak. 404 

culture exjieriments, Colo. 296 

notes, Ky. 294 

oat grass, analyses. 568 

analyses S. Dak. 403 

culture exi>eriments, Utab.. 531 

notes. 97 

Cal. 721 

La. 215,542 

Tallow wood, notes. 144 

Tamarind, notes, Fla. 636 

Tamarinds for adulteration of wine. 377 
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Tankage, analyses. 401 

Ala. 401 

Mass. State. 202 

N. J. 797 

Vt. 882 

as a fertilizer. 400 

Tanni«‘ acid, germicidal properties. 148 

in i>lant metabolism. 195 

Tannin compounds, analyses. 775 

determination. Ill 

for staining microscopic specimens 487 

in cider, oxidation. 775 

fruit wines, determination. 013 

wines, determination. 775 

Tanning and tanning materials. 251 

as related to bacteriology. 1027 

materials, color in. 868 

Indian.. 251 

Tannins, treatise on. 170 

Tanymeciis co7iJ‘ertus^ notes, IT. S. D. A. 312 

Taphrina dt^formanfi, notes, F. S. P. A. 559 

AVash. 560 

sp., parasitic on Pojndus . 488 

Tarantulas, venom, U. S. D. A. 740 

Tariff rates on centals, IT. S. P. A. 172 

Tarweed, noF'S, Oreg. 822 

Tea bugs of India. 152 

culture in Japan, statistics. 425 

Technical education, U. S. 1). A. 486 

in dairying. 174 

Technology, abstracts of article?. 170, 

250, 344, 484, 754,942,1026 

Teet h of the hor8<% notes. 934 

Xn .. 666 

Teff grass, notes. 97 

Teleutospores of JhtcchiecK, structure of 

I»edicel. 115 

Temperature and humidity as observed in 

balloon voyages. 620 

Temperature and moisture of soil, influence 

on germination of grapes. 422 

Temperature and rainfall, F. S. P. A. 87 

charts. 879 

a}>paratus for regulating. 873 

effect on crop production in 

Texas. 196 

milkproduction- 1023 

silkworm eggs, F. 

S. P. A. 440 

influence on germination of 

seeds. F. S. D. A. 640 

intermittent, for germinati«»n 

of grass seeds. 641 

of upper regions of the air.... 972 

variations. 789 

Tendrils infiingi. 195 

Tennessee Station, bulletins. 691,724 

Tent caterjiillar, insecticides for. Mass. 

Hatch. 64 

caterpillars, notes. 567 

Greg. 65,836 

F. S. P. A. 313 

Teosinte, culture experiments. Ark. 215 

Cal........ 807 

Utah.*..... 542 


Page. 


Tephritis onopordinus, notes. ^0 

Tephrottia sp., notes. 335, (U 7 

Teras minuta, notes. 1007 

F. S. P.A. 313 

Tetanus cultures as affected by sunlight... 969 

Tetragonia expanm, notes. Cal. 722 

Tetranychui telarius, notes. 65,147 

Tetraploa diver gens, n. sp. 1000 

Tettigidea lateralis, notes. 151 

Tetiix subulata destroying forests. 731 

Teucrium canadense, notes. 903 

Texas blue grass. {See Blue grass, Texas.) 

cattle ft5ver and cattle ticks, Tex- 471 

notes. Pel. 81 

restriction and preven¬ 
tion . 472 

coal, fuel value. 942 

millet, notes, Mich. 715 

Station, bulletins.. 323, 

438,470,471,472, 473,899 

notes... 88,584 

report. 547, 567, 582 

Text-bf>ok of the diseases of trees. 550 

on botany. 507 

Thalpochares eoccophaga, notes. 741 

Thamnoiettix aureola, n. sj)., notes. 564 

perpunctata, n.sp., notes. 564 

Theohroma cacoa,iioti3H . 909 

Thermometer, mtsreury, invention. 976 

Thermostal, description. 776 

Thimlde cone pines, notes. 427 

Thistle, bull, notes, Oreg. 822 

Canada, notes, Oreg. 822 

Wis. 145 

false star, notes... 145 

lance-lea ved, m)te8, Iowa. 551 

Jvussian. {See Russian thistle.) 

sow, notes, Oreg. 822 

Wis. 145 

Thomas slag, adtilteration. 630 

analyses. 401 

and kainit for hay and oats .. 519 

meadows. 522 

citrate solubility... 370, 624, 631, 796 
determination of phosphoric 

acid in. 625 

examination. 9 

fertilizing a aluo. 401,882 

for potatoes. 893 

from d ifferen t sources. 522,624 

production in central Europe. 401 

use. 980 

vs. superphosphates. 624 

“Thorley Food,” analyses. Pa. 110 

Threadworm, notes, N. C. 245 

Thrips alii, notes, Iowa . 1005 

striatusl notes, Colo. 315 

trifasciatus, n. sp., notes, U. S. D. A*. 663 

Thunderstorms, foreign investigations.. 702,878 

Thuya gigantea, notes. 143 

Thyridopteryx ephemercpformis, notes, Ohio 151 

Tickle grass, analyses, S. Pak. 403 

Ticks as related to Texas cattle fever, Tex. 471 

cattle, device for destroying, Tex- 473 

effect on hosts. 653 
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“ Tignnola,'' reinedieH. 442 

Tile drainage, experiments, Miss. 847 

drains for subirrigation. 848 

Tiliaceo} “-A, ” n ote#. 902 

Tilletia/celens, notes, IT, S. D. A. 559 

Wash. 560 

tritici, notes, TJ. S. 1). A-559 

Timber trees and forest culture. 223 

worm, <‘.hestnut, notes, V. S. D. A.. 651 

Timothy, analyses. 568 

Conn. Storrs. 444 

N. Dak. 752 

S. Dak. 403 

rtah. 569 

culture experiments. 543 

Colo. 296 

Miiss. State .. 290 

Nev. 294 

Utah. 531 

drilling vs. broadcasting for, Utah 533 

field experiments, Utah. 5112 

hay, analyses, Conn. State. 444 

Minn. 1008 

vs. prairie liay for milk cows, 

Minn. 918 

rust, notes. 146 

seed, drilling vs, broadcasting, 

Utah. 533 

germination tests. 429 

Tinea biselliella. notes, Vt. 1007 

(jranella, notes. 567 

peUoneUa, notes, Vt. 1007 

tapetzclla, notes. Vt. 1007 

Tinobreunnis viUatus, n. sp., notes. 564 

Tip bliglit of ornamental ferns, N. J. 827 

Tires, wide, for velncles, U. S. D. A. 1029 

Tissue, mechanical, growth. 487 

Tissues, pn^paration for microscopic exam¬ 
ination . 18 

Toad flax, notes, Wis. 145 

Tobacco, Amorican, for I taly. 985 

arsenites for. 265 

Ky. 1006 

broom rape of, Ky. 238 

burning quality, as aflected by fer¬ 
tilizers . 633 

chemistry of^. Ill 

composition, as aflected by fertili¬ 
zers, Md. 210 

crop in Connecticut. . 216 

statistics, U. S. D. A. 582 

culture, La. 41 

iu Hesse. 418 

Virginia. 809 

curing, La. 41 

Md. 210 

^ fertilizer experiments.216,985 

• Conn. State. 140 

Ky. 296 

La.41,42 

Md. 210 

Pa. 718 

Greek, composition. 985 

culture. 985 

hiatorv of introduction intoFrance 722 


Page. 

TobaC/Co, mosaic disease. 234 

U. S. D. A. 557 

plants for seed, care. 216 

seedlings, injury by Heterodera 

radidcola, Fla. 646 

smoke, chemistry. Ill 

sprayed, arsenic in, Ky. 272,315 

stems, analyses, Ky. 274 

Tumut, analyses.!. 419 

varieties. La. 41,42,216 

Md. 209 


Nev. 

worm, notes, Ky. 

Tomato anthracnose, Me. 

blight, treatment. Miss. 

mdema, investigations, N. Y, Cor¬ 
nell. 

seeds from green and ripe fruit, 

S. Dak. 

tree, notes... 

Cal. 

Tomatoes, black rot, notes. 


293 

235 

735 

829 

647 

51 

53 

722 

234 


U. S. D. A. 658 

culture experiments. Cal. 807 

Colo. 296 

Mo.51,726 


S. C. 141 

S. Dak .... 51 

in France. 819 

destruction liy corn worm, S. C.. 141 

crossing, Mo.51,726 

downy mihlow, U, S. 1). A. 559 

drooping disoaso, treatment. 1000 

fertilizer experiments, N. J. 813 

manuring. 143 

nitrate of soda for, N. J. 813 

planting at ditt’eront dates, S. 

Dak. 51 

pruning, S. Dak. 51 

varieties, Can. 423 


Colo. 987 

Del. 810 

Ky. 52 

La. 142 

Me. 51 

Mich.... 218 


N.Y. State. 56 


Okhi. 988 

Orog. 55 

Pa. 142,727 

S.C. 141 

S.Dak.' 51 

winter diseases, K. Y. Cornell .. 423 

Tomvcu* proximus, biology. 316 

Top grafting, notes. 992 

Torreya as a generic name. 488 

Tortricid larva, notes, U. S. D. A. 313 

Tortrix citrana, notes, U. S. D. A. 313 

fumiferana, notes, U. S. D. A. 313 

Transpiration and assimilation experi¬ 
ments . 280 

excessive, of pear shoots.... 487 

of plants as affected by col¬ 
ored light. 507 

Trananlantinir forest trees. Can. 426 
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Tnmsplaiiting large trees... 223 

onions, Ark. 419 

potatoes, Ark. 409 

tomatoes, Me.51,726 

Transportation rates, U. S* D. A. 87, 

172, 347,486,582,755,943 

Trapezonotvs nebulomt, notes, Nebr. 160 

Traumatropic curvatare of roots... 506 

Treasurer, report. Aria.*. 346 

Ark. 87,849 

Colo. 346 

Conn. Storra...*.. 485 

Del.. 849 

Kaua.*. 346 

Kj,.... . 252,347 

Maas. State. 347 

Me. 755 

Minn. 755 

• Mias... 849 

Kev. 347 

N.J. 849 

K.Mex... 347 

K.Y. Cornell. 486,677 

K.Y. State. 87,1030 

N.Dak. 582 

Ohio.172 

Oreg. 582 

Ta. 172,755 

8. C. 347 

8. Dak. 582 

Tex. 582 

Utah. 582 

Vt. 943 

Va. 283 

Wash. 583 

Wyo.... 943 

Tree basts, notes, U. S. D. A. 207 

budding in winter, Tex. 547 

flora of Chiricahua Mountains. 730 

growth, eflFect of thinning forests. 300 

planting, notes. 223 

tomato, notes. 53 

Cal..*. 722 

Trefoil, crimson, culture experiments, Nev 294 
Trellises vs. single stakes for grapevines, 

Can. 423 

Trees and shrubs, ornamental, adapted to 

Ontario. 729 

notes. Can. 426 

as a cause of soil exhaustion. 881 

aftected by cold. 781,786 

cork-forming... 821 

deciduous, bud development. 279 

geographical distribution. 550 

forest, at Pennsylvania Station. 730 

fall vs. spring transplanting. 

Can. 426 

growth.. 468 

plantations in Canada. 426 

im hedges, Wyo. 66 

planting in the West. 903 

Windbreaks, Wyo. 66 

from Bancho Chico, Cal. IS. - 223 

large, on ^fantuoket Island. 487 

transplanting. 223 


Page. 


Trees of Java, descriptive list. 730 

Nebraska..— 801 

planted at Utah Station. 903 

shade and ornamental,^ests. By. 816 

fungi on. 812 

timber, and forest culture. 223 

Trichina spiralis^ notes, N. C. 246 

study.*. 245 

Triohiuosis, experimental, in spermophiles. 932 

Trichobasis trinotata, notes--. 838 

Triohomes on ferns. 487 

Trichophyton tonsurans, notes, Del.. 845 

Ti'ichosphceria sacchari, notes. 307 

Trifolium alexandrinum, culture experi¬ 
ments . 428 

beclnvithii, notes, S. Dak. 404 

hybridum. {See Alsike clover.) 
incamatum. Crimson clover.) 

medium, notes, By. 294 

N. C. 35 

f-» pannonieum, analyses. 45 

ndtes. 808 

prat&nse. (See Red clover.) 

psrsnns, notes, N. C_ 35 

rspens. {See White clover.) 

latus, notes, N. C. 35 

resupinatum, culture e x p e r i - 

ments. 428 

Trigonelta comictUata, notes. 45 

Trombidium sp., notes. 236 

Truck crops, diseases, N. J. 825 

farming in Georgia. 819 

Truffles of Tunis and Tripoli. 298 

Trypeta pomonella, notes. 316 

Vt. 915 

Tsuga mertensiana, notes. 143 

Tubercle bacteria of Legummosce . 504,969 

Tubercles of plants, revision. 279 

on potatoes. 152 

Tuberculiu, diagnostic value. 574 

experiments.80,81 

Me. 666 

N. J. 332 

N. Y. Cornell. 1023 

Pa. 165 

Tex. 472 

Vt. 664 

for diagnosing glanders. Me... 666 

nature and use, U. S. D. A. 845 

Tuberculosis and swine plague. 675 

tuberculin test. 472 

U.S.D.A. 844 

Va. 753 

Wis. 333 

bacilli tb milk. 669 

diagnosing with serum from 
tuberculous animals for.... 934 

diagnosin g with mallein, M9 . 666 

diagnosis. 80 

disinfection for, Del. 845 

In domestic animals. 80,165,245,576 

New York, statistics. 666 

Ontario. 80 

nature and treatment, N. Y. 
GonieU..4iaa«;4..^AJ4«. 77 
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Tuberculosis, notes, N. Dak. 472 

prevention, studies, U.S.D. A. 844 

roy^^l commission on,report. 3024 
treatmentwithsterileserum, 81 
transmission m milk, U. S. 

D.A. 844 

tuberculin for. 575 

Pa. 165 

Vt. 664 

Tubers, effect of drying on respiration. 693 

Tumble mustard, notes. Can. 415 

Tiimblebugs, use, D. S D. A. 3003 

Tumut tobacco, analyses. 419 

Turkey foot grass, notes, Colo. 97 

Turpentine tree, notes. 301 

Turnip aphis, notes.65,317 

flea, notes. 654 

fly, notes. 317 

gall vreevil, treatment. 917 

Turnips, analyses. 37,159, .543 

Can. 410 

Utah. 569 

and ruta bagas, culture. 46 

culture exporiments. Ark. 890 

Cal. 807 

Colo. 296 

Iowa. 985 

club root. 147,736 

fertilizer experiments. 139,889,890 

for sheep. 159 

nitrate of soda for. 159 

notes. 220 

Swedish, analyses, Can. 410 

varieties, Can. 416 

varieties.410,890 

Can.416,417,418.419 

La. 142 

Tussock moth, white-marked. 316 

notes, N. J. 649 

Twig borer, peach, U. S. D. A. 441 

blight of iieaches, N. Y. Cornell. 546 

pears and apples, Wash- 560 

girdler, notes, U. S. I), A. 1002 

Twigs and leaves as fodder. 76 

Twin bladder vraic, analysis. 630 

Twine, binding, tests. 252 

Tydem molestus, notes. 469 

Tylcnehns devastatrix, notes. 311 

Typhh^cyba vitis, notes. 316 

Typhoid fever, discussion, N. Dak. 165 

milk as a source. 84 

Tyroglyphidw sp,, notes. 567 

Ulmus suberom, notes. 821 

Umbelliferce, digestibility of protein in- 12 

morphological studies. 18 

Umber moth, mottliKl. notes, Can. 442 

Unciniila adunca, notes. 305 

necator, notes, U. S. D. A. 559 

spiralis, notes. Can. 62 

perithecia. 305 

United States National Herbarium, contri¬ 
butions from, U. S. D. A. 113,114,190,777 

University of St. Petersburg, chemical lab¬ 
oratory. 615 

XJranotes melinus, notes, U. S. D. A. 1003 

6205—No. 12-7 


Page. 

Urban jmpulation in the South, U. S. 1). A.. 486 

JJredinece, and their host plants. 61 

of San Francisco liay region.... 436 

11 . 8pp., notes. 233,832 

structural relations. 017 

Uredo polypudii, notes . 047 

Urena lobata, notes, U. S. T). A. 207 

Urine, determination of nitrogen in. 014 

Uromyces betce, notes. 560 

K J. 900 

hicolor, notes, U. S. D. A. 114 

cladii on Arisamia triphyllum . 233 

Peltandra virginica _ 233 

sp., notes, N. C. 58 

verrucipes notes. 315 

Vrtiea gracilis, notes, U. S. D, A. 207 

Vstilaginece, n. sp. 23.3, 832 

UsHlago aoence, notes, Wash. 5(50 

crus galli, n. sp. 1000 

medians, n sp., notes. 738 

oniata, n.sp . 1000 

pertusa, n, sp. 1000 

2mstnlata,n.sp . 1000 

segetnm var., notes, Mi(;h. 714 

tonglinensis, n. syi. 1000 

tritici, not es, U. S. 1). A. 559 


Jolicola, notes . 147 

Utah Station, Imlletins .... 71, 86, 203, 213, 214, 240, 
251, 523, 533, 569, 747, 751, 901, 903 

iioti's. 88,173, 253 

report.512,513,515, 

518, 527, 531, 532, 536,537, 538, 


539, 540, 541, 542, 543, 548, 559, 
566, 569, 570, 572,580,581,582 


Vaccination against anthrax.. 066 

Yalenta acetic acid t»‘st. 274 


Valuation of fertilizers. 25,397,401,713 

Ala. 401 

Conn. .State. 134 

Ky. 401, 980 

Me. (530 

Ind. 27 

Md. 27,287,980 

Mass. State. 134, 

287, 631,9S0 

Mich. 401 

. 396,706 

N.Y. State. 287,980 

N.C. 27,980 

Pa. 401,798 

II. T. 401,522,882 

S.C. '402 

* \t . 26,980 

soils. 24 

Vanilla beans, culture in Mexico . 545 

flowers, fertilization by bees. 196 

Varieties, effect of climate. 992 

Tedalia cardmalis, notes. 741 

Vedalias, notes, U. S. D. A. 740 

Vegetable albuminoids, notes. 272 

alkaloids, study. 691 

and fruit garden for farmers.... 993 

Ijella, centrosomes in. 388 

cheese, ‘ ‘ natto ”.... 672 

fibers. '*85 

mold analyses, Mass. State ...... 522 
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Vegetable Physiology and Pathology, Divi¬ 
sion, U. S. D. A... 47, 233, 432, 555,568 


resources of India, notes. 347 

seeds, culture for market. 548 

silk from milkweeds, IT. S. D. A . 207 

Vegetables and fruits, exhibit at World’s 

Fair. 093 

canning. 821 

Chinese, varieties, N. Y. Cornell 217 

culture. 220 

experiments, Can. 424 

Ky. 299 

in Australia. 220 

the West Indies, 

Can. 423 

forcing. 548 

grown for exhibit at World’s 

Fair, N. Y, State. 53 

packing and shipping. 821 

varieties, Wyo. 53 

Vegetarian carrion beetle, notes, Can. 442 

Vegetation, action of soil water on. 869 

Vehicles, wide tires for, TT. S. D. A .. 1029 

Velvet grass, culture experiments. Cal. 807 

notes. 97 

La. 542 

Ventilation and construction of dairy barns, 

Iowa. 1029 

of cheese cellars. 674 

Verbascum blattaria. notes, Oreg. 822 

Yermic-ularia Htachydis, n. sp. 1000 


V(!rmont Station bulletins ... 26 603, 980, 999,1007 

n>f>ort. 881, 882,884, 886,908, 

910, 915, 918, 919, 923, 920, 928, 
929, 931, 936, 939, 940, 942, 943 


Veronicas, cultivated, Septoria disease. 312 

Vetch, analyses, Minn. 1008 

and oats, fertilizer cxiieriments. 

Mass. State. 293 

Vetch and sqja bean, ensiling, Vt. 918 

culture experiments, N. C. 35 

false, culture experiments, N. C_ 35 

hairy, culture. 419 

experiments. 405 

N. C. 35 

Vt. 880 

for green manuring. 412 

kidney, analyses. Mass. State. 294 

culture experiments. 405 

Ky . -.. 294 

Mass. 

State. 294 

Utah.. .531 

Karbonne, culture experiments. 405 

spring, analyses, Mass. State. 294 

culture experiments. 405 

Mas 8. 

State. 294 

Utah... .542 

notes, Mass. State. 294 

white, culture. 405,419 

Vetches, analyses, U tab. A. - 569 

wood, disease. 647 

Yeteritiariaii, report, Ind. 485 

La. 245 


Page, 

Veterinarian, report. Miss. 346 

Tex. 682 

Veterinary colleges of France, reports. 1024 

science and practice, abstracts 

of articles. 77.164, 

243, 332.469,574,663,753, 843,932,1023 

Vicia arnericana, analyses, Can.. 406 

durnentorum, notes.46,141 

faba, notes, Mass. State. 294 

narbonen8i8,notV)8 . 45 

saliva, notes, Mass. State. 294 

N.C. 35 

villoaa, notes,N.C. 35 

Vine, black weevil, notes, Can. 442 

borer, squash, notes, N. Y. State. 833 

leaf clubbing. 233 

Vinegar, artificial production. 969 

Vineyards, manuring of. 638 

Violet, disease of. 1000 

Virginia Good Koads f'onvention, jiroceed- 

ings, U. S. I). A. 942 

Station, bulletins. 335, 

345, 636, 666, 077, 694, 723, 753 
report. 583 

V iscosity of lubricating materials. 1027 

V i t.ality o f seed. 822 

tests of seeds. 430 

Viticultural Society of Cognac, meetings, 

1893 and 1894. 56 

Yitis ftstivalis, notes. 637 

californica, notes. 037 

eandicans, notes. 637 

cinerea, not^-s. 637 

cordifoKa, notes. 637 

labrusca, notes. 637 

palmata, notes. 637 

roft/ndifolia, notes. 637 

rupcstris, notes. 637 

vinifera, notes. 637 

vrdpina, notes. 637 

Yoandzea mbterranea, notes, N.C. 35 

Volatile fatty acids in butter fat, determina¬ 
tion . 271 

tluctuati on, 

Del. 846 

oil residues, digestibility. 12 

Volumetric analysis. 377 

and colorometric analysis. 691 

method, now, for phosphoric acid 690 

Vraic, knobbed, analyses. 630' 

Wahima cattle of central Africa. 242 

Walking leaves, notes. 152 

Walnut, black, oil of. 614 

scale, notes. La. 235 

on pear, U. S. D. A. 440 

spanwonns, notes, U. S. D. A. 312 

trees, cultivation. 730 

hybrids, notes. 427 

Walnuts, varieties, Cal. 820 

Washed soils, reclamation, U. S. D. A . 615 

Washington College, notes. 757 

Station, bulletins. 543, 

654,560,562,635,663 

notes.. 174,253 

renort. 683 
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Waeps, trapping. 316 

tropical, nests. 151 

Water, abstracts of articles. 282, 

891,513,790,880,976 

absorption by roots. 195 

amount of, in irrigation, Utab. 251 

analyses, Cal. 793 

Can. 394 

Idaho. 283 

Haas. State. 283 

Vt. 881 

notes. 273 

text-book... 189 

apparatus for examination. 395 

examining gases in. - - 15 

bacteriological examination. 283,395 

bath, constant level and temjKirature 504 

behavior of soils ton ard. 23 

content of butter. 670,671 

determination of nitrates in.15,189 

distilled, slimy liquid in. 614 

drainage, loss of nitric nitrogen in. 977,978 

drinking, bacteria in. 694 

determination of carbonic 

acid in. 273 

fecal contamination. 394 

electrical purification. 196 

examination. 189,190 

filUir residue, analyses, Mass. State . 522 

for destroying plant lice, U. S D. A. 651 

orchards, conservation. 170 

forestry, and agriculture. 730 

grass, analyses, Mass. State. 1023 

purple, notes. 97 

in raw sugar, determination. 868 

soils, action on vegetation. 869 

circulation. 703 

conservation, Minn.21,706 

determination. 119 

influence of plant cover.... 124 

meadow grass, culture experiments, 

Utah. 531 

measurement and division, for irri¬ 
gation, Colo. 485 

microorganisms in. 283 

motor, Harvey, Wyo. 346 

of Lake Champlain, analyses, Vt- 881 

pumping for irrigation, Ariz. 85 

Nebr. 1029 

purification. 978 

soluble phosphoric acid... 367,369,609, 626 

sterilization. 196 

sterilizing apparatus. 504 

storage for agricultural purposes... 170 

irrigation, Nobr. 1029 

supply for irrigation, Nebr. 1028 

^ of Basel, examination. 197 

Berlin, examination. 197 

Chemnitz, bacteria in. 694 

yam, notes. 220 

Watermelon anthracnose. 910 

disease of the South. 467 

Watermelons, culture experiments, Cal.... 807 

fertilizers for. 401 

varieties, La. 142 


Page. 


Watermelons, varieties, Okla. 988 

WaxJ cane, investigations. 274 

moths, notes, Colo. 315 

substances of fruits, studies. 615 

Waxes of American grapes. 615 

Weasels, notes, Pa. 695 

Weather and crop service in Illinois. 879 

bulletins, U. S. D. A. 19, 

507,509,511, 573,618, 639, 695, 874 ‘ 

Bureau, U. S. 1). A. 19, 

20,117, 280, 391,419, 507, 509, 511, 
618, 621, 639, 695, 789, 874, 875,876 
ettect on quantity and quality of 

milk, Vt. 924 

forecasting, study. 698 

forecasts in Australia. 020 

United States, U. S. 

D.A.... 621 

maps, daily, countries issuing_ 878 

Review, vol. xxi, U. S. D. A. 280 

xxii, TJ. S. D. A. 117, 

391,789,875 

service, colonial. 117 

State, in Pennsylvania ... 879 

V8. injurious fungi. 645 

Web worm, corn root, notes, N. J. 836 

fall, notes. 316 

U.S.D.A. 312 

garden, notes, Colo. 315 

sod, notes, U. S. D. A. 313 

sugar-beet, U. S. D.A. 441 

Weed bug, clouded, notes, Nebr. 150 

laws of Oregon. 822 

seeds in American clover seed. 903 

clover seeds. 429,430 

Weeds, abstracts of articles. 57, 

144, 223, 301,427,550,638,731,822,903 

and weeding, notes. 144 

destruction. 301 

Can. 431 

distribution in the United States... 268 

fungi on, N. J. 823 

of New Mexico, N Mex. 731 

North America, N.J. 785 

Ontario, Can. 431 

Oregon. 822 

Weevil, apple blossom, notes. 65 

beau, notes, Me. 740 

Tex. 438 

chestnut, notes, Do . 836 

N.C. 561 

clover-leaf, notes, Mich.648 

U. S. D. A. 652 

com, notes, Tex. 438 

cotton -boll, in Texas, U. S. D. A. 1001 

four-spotted beau, notes, Tex. 438 

granary, notes, Tex. 438 

pea, notes, Tex. 438 

Wash... 562 

pine, notes, Pa. 730 

potato-bud, notes, U. S. D. A. 1002 

rice, notes, Tex. 438 

Strawberry, notes, Del. 835 

N.J. 830 

U.S.D.A..562,652 
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Page. 


Weevil, sugar-cane, in Fiji Islands, U. S. 

D. A. 740 

W eevils, granary, notes, Can. 442 

Wells, artesian, of southern Wy oming. 848 

West Virginia Station, bulletins. 402, 

809,983,997,1030 

Whale-flesh meal, analyses.156,163 

for milch cows. 927 

food value. 156 

Wheat, analyses, Minn. 752,1008 

N. Dak. 752 

and corn for pigs, relative value.... 466 

potatoes, barnyard manure for. 979 
w'heat products of California, 

composition. 839 

as a feeding stuff.. 255 

Okla. 752 

barnyard manure for. 891 

Okla. 722 

bran, analyses. Conn. Storrs. 444 

Dei. 842 

Ky. 274 

Mass. State.. 163,331,1023 

Minn. 1008 

N.J. 842 

N. Dak. 752 

Utah. 569 

digestibility. Mass. State. 318 

for cows. 657 

roller process,analyses, S. Dak. 405 

spring vs. winter, Del. 842 

chemical investigation, Minn. 723 

classification of A'^arieties. 543 

consiimption'in the United States.. 943 

continuous culture, Ohio. 211 

cost and iiroflt of growing, Wyo.... 44 

crop of India, 1894, U. S. D. A. 347 

Victoria (Australia), U. S. 

D.A. 943 

the world, U. S. D. A. 943 

statistics, U. S. D. A. 582 

culture experiments. 63S 

in Modena. 543 

Queensland. 296 

decorticated. 898 

defective germination. 301 

digestibility, Minn. 1009 

drilling, Iowa. 985 

effect of change of soil on growth.. 268 

salts on germination. 904 

feeding to farm animals. 449 

fertilizer experiments.418,419,809 

Ind. 413 

Miss. 806 

Ohio. 211 

Pa. 720 

Utah. 542 

field experiments. Ark. 538 

Cal. 722 

Colo. 296 

Ind. 414 

Kans. 538 

Utah... 543 

flour, analyses, Minn. 1008 

for hay, Cal. 808 


Page. 


Wheat for hogs.. 468 

milch cows. 160 

Can. 463 

pigs, S. Dak. 161 

frozen, as a feeding stuff’. Can. 452 

for pigs. Can. 466 

fungus disease. 312 

germ, analyses, Minn. 1008 . 

grains, color and nitrogen content.. 543 

grass, J apanese, notes, Cal. 721 

slender, analyses, S. Dak. 404 

Western, analyses, S. Dak- 404 

green manuring for, Del. 803 

ground, analyses, IT tab. 569 

for milch cows. Can. 462 

grown on saline soil, comimsition... 984 

harvesting at different dates. Can... 416 

Ind... 413 

Utah. 539 

hay, analyses, Conn. State. 153 

head army worm, notes, Del. 835 

U.S.D. A. 312,313 

hoeing, Utah. 539 

insect affecting. 917 

irrigation, Utah. 86,539,581 

kernel, proteids. 241 

Conn. State. 163 

nutritive value. 255 

lachnosterna on, U. S. D. A. 1003 

loose smut, U. S. I). A. 559 

middlings, analyses, Conn. Storrs .. 444 

digestibility. Mass. State 318 

mildew in Saxony, notes. 437 

mixed varieties, Ill. 412 

new disease of. 226 

nitrogenous fertilizers for, Ind. 414 

plant, chemical invo8tigation,Minn. 723 

life history. 280 

prices since 1865, U. S. D. A. 943 

relation between size of embryo 

and (iiitire grain. 294 

liieti, in France.. 296 

ripening. 139 

rolling, Utah. 539 

rotation vs, continuous cropping, 

Ind. 413 

rust, copper carbonate for. 435 

notes. 58, 560,737 

Iowa. 307 

prevalence on soils rich in 

nitrogen. 58 

rust-resisting varieties. 59 

treatment. 59 

scab fungus, study. 312 

notes, Pa. 736 

screenings, analyses, Minn. 1008 

K.Dak. 752 

seed, selection. 43,560 

N. Dak. 139 

Pa. 719 

Wheat seeding— 

at dift’erent dates, Ind.413,415 

Okla. 722 

rates, D1. 412 

Ind.413,415 
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■Wboat seeding— Page. 

in drills vs. broadcast, Can. 416 

press drill vs. common grain drill, Iowa. 985 

Wheat seeds, siieciflc gravity, Iowa. 414 

shorts, analyses, Minn.-. 1008 

V8. wheat bran for milch cows 659 
smut, copper snlphate for, Can ..... 435 

notes, Mont. 147 

Nev. 294 

soil preparation, Ftah. 540 

spring mowing, Ind. 415 

nitrate of soda for. 891 

varieties, Can ..416,418,419 

Nebr. 216 

stinking smut, U. S. D. A. 559 

Wash. 560 

straw, analyses, Minn. 1008 

N. Bak. 752 

Utah. 569 

varieties.141,216,418,419,898 

Cal. 807,809 

Can. .. 416,417,418,419 

Colo. 296,984 

Ill. 412 

Ind. 413.415 

Kans. 538 

Ky. 296 

Md. 539 

Miss. 806 

Nebr. 216 

Nev. 293 

Okla. 722 

Pa. 719 

Utah. 543 

Wash. 635 

Wyo. 44 

in France. 296 

vif. barley for pigs. Wash. 663 

wheat bran for animals. 1011 

peas, corn, and barley for pigs, 

Utah. 569 

weight of grain. 301 

winter, in llussian I’oland. 141 

lodging. Can. 414 

varieties. 809 

Can.414,416,419 

White clover, analyses, S. Bak. 404 

Utah. 569 

culture experiments, Colo... 296 

La. 542 

Nov... 294 

N.C... 35 

seed, germination tests. 429 

durra, culture exiioriments, Utah.. 542 

elm in the West. 730 

notes. 993 

fly, notes, La. 235 

grub, petroleum for. 838 

grubs, destruction by Botrytis 

tenella . 151,653,917 

notes. 664 

Ohio. 151 

lupine, culture experiments. 407 

Utah.. 542 

analyses, Mass. State. 294 

notes, Mass. State. 294 


Page. 


. White melilot. {See Sweet clover.) 

mustard, assimilation of nitrogen by. 18 

culture experiments'.. 405 

green manuring vs. barn¬ 
yard manure for. 798 

notes, Oreg. 822 

pine in the W est. 903 

posts, notes_1. 252 

poplar, notes, N. Y. Cornell. 425 

rot of grapes, perithecia. 304 

sweet potatoes, notes, U. S. 

B.A. 987 

rust of beets, notes, N. J. 906 

scale, notes. 834 

round, notes. La. 235 

vetch, culture. 405,419 

Winged fly, notes, Mich. 649 

Wild horse-radish, notes. 819 

mustard, notes, Wis. 146 

parsnip, notes, Wis. 145 

rice, culture experiments. La. 542 

rye, analyses, S. Bak. 404 

grass. {See Lyme grass.) 

vetch, analyses, S. Bak. 404 

,^,W^‘lh)Ws, culture. 222,427 

hybridity. 301 

notes, Can. 427 

varieties. 222 

Wilting of peaches, U. S. B. A. 557 

Wind-breaks, trees for, Wyo. 56 

Window gardening. 56 

Windmill irrigation. 485 

Windmills and meteorology. 621 

Winds injurious to vegetation and crops, 

U.SD.A . 695 

protection of soils from, Wis. 622 

Wine analysis, with Fehling's solution... 61.5,869 

apples, analyses of juices. 110 

diseases, action of antiseptics. 170 

grapes, Italian, notes, Cal. 722 

varieties. 902 

• in pepsin digestion. 931 

making experiments. 942 

in Algeria, temperature. 250 

refuse, utilization. 942 

selected yeasts in. 251 

utilization of refuse in. 942 

marc, utilization. 170 

salicylic acid in, detection. 868 

sulphurous acid in. 615 

Wineherry, notes. La. 142 

Wines, acid coifStituents. 377 

adulteration. 377 

aerometric analysis. 614 

analyses. 190,377,868 

and must, precipitation of lead from. 375 

1 anilin colors in, detection. 612 

I California. 345 

coloring matter in. 965 

complete analysis. 190 

conservation, and public health .... 345 

date and fig. 869 

determination of ash in. • 377 

extract in. 613 

glycerin in. 613 
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Page. 


WiiiieB, detemaination of mannite in. 869 

tannin in.... 775 

examination. 190 

fruit, tannin in. 613 

glycerol content. 3^4 

mannite in. 503 

mannitic fermentation. 261 

medicinal sweet, examination. 377 

Sicilian, analyses. 221 

Swiss, investigations. 616 

f Winter keeping of mUcli cows. 573 

production of butter, Minn. 925 

rape, notes. Mass. State... 296 

rye, culture experiments, Colo. 296 

spraying of apple trees. Cal. 830 

pear trees, Cal___ 830 

vetch, culture exi>eriment8. 405 

V8. spring wheat bran, Del. 842 

wheat, lodging. Can. 414 

in Russian Poland. 141 

varieties. 809 

Can.414,416,419 

Wintergreen oil in plants. 873 

Wintering bees in the ground. 64 

Wire grass, analyses, S. Dak. *^3 

Wireworm in the burrow of an apple tree ^9 I 

borer, XJ. S. D. A. 440 

Wireworms, notes. 317,654, '7 

Iowa. 314 

Oreg. 65 

Wisconsin College, notes. 850 

Station, bulletins.145,333,622,661 

notes.1. 173,850 

Witch grass, analyses, S. Dak. 403 

Woad as a forage plant. 14Q 

Wood and markings of the year’s growth.. 223 

grass, analyses, S. Dak. 403 

Mexican, analyses, S. Dak. 403 

gum, ester-like compounds of. 966 

in different woods. 754 

insect injuries. 488 

leojiardmoth, notes,N.J. • 649 

U.S.D.A. 651 

meadow grass, analyses, S. Dak. 404 

culture experiments, 

Utah. 631 

notes. 97 

of Albizzia moluoaniia, anatomy. 279 

vetch, notes.-.46,141 

vetches, disease. 647 

Woodlands, summer ox>eration8 in. 223 

Woods, solar prints. 66 

Wool exhibit of N. S. Wales at Chicago ex¬ 
position . 486 

production, notes, TJ. S. D. A. 347 

waste, analyses. Mass. State. 202 

N.J. 797 

Woolens, insects attacking. 655 

Woolly aphis, notes. 816,917 

Colo. 315 

pine louse, notes, Pa. 780 

Work, maximum, nrincinle of. 163 


Pagd 


Wort, nitrogenous materials in... 377 

Wreck and casualty chart of the Great 

Lakes, 1894, U. S. U. A .....:. 876 

Wyoming coal atld oil, anal jrses. 94Sl 

fuel valuO.; 042 

Station, bulletins. 18.23,38,44, 

53,55,56,345, 346,640,848,1000 

notes. 174 

report. 879, 

881,898,902,903,904,942,943 

Xanthium eanadense, notes, N. Mex. 732 

notes, Oreg. ... 822 

strumarium, notes, Wis. 145 

Xanthoxylum clava herculU, notes. 821 

Xertobium teaselatum, notes. 742 

Xestocepkalus fulvocapitatiut, n. .sp., notes... 564 

pulicareits, n. sp.. notes. 564 

tessellatus, n. sp.. notes. 561 

XyUborvt pyri, notea, Me. 740 

Xplophoiia devattatrix, notes, Vt. 915 

Xylose and pbloroglucin. 376 

ester-like compounds of. 966 

relation to formation of glycogen... 7r» 

Yeast, carbohydrates of. 869 

compressed, determination of starch 

in. 15 

effect of different salts on. 507 

phenic acid on. 507 

new, fermenting milk, sugar, and 

cheese. 343 

nitrogenous materials in. 377 

Yeasts in cider making. 485 

selected, in wine making. 251 

“Yellow gait,” streptococci of. 666 

Yellow lupine, analyses, Mass. State. 294 

culture experiments. 407 

Mass. 

State. 294 

N.C.... 35 

pine in Nebraska, notes. 821 

poplar, notes, N. Y. Cornell. 425 

Yellows, peach, experiments, Del. 830 

notes, N. Y. Cornell. 641 

Yew forests in England. 223 

Y moth, notes. 65 

ZaehreMa dimidiata, n. sp., notes, U. S. D. A. 739 

ZaiUia flurninea^ notes. 236 

Zea amylacea^ notes. 275 

amyleasaccharata, notes. 275 

everta, notes. 275 

indentata, notes. 275 

indurata, notes. 275 

saccharata, notes. 275 

tunicata, notes. 275 

Zeuzera pyrina^ notes, N. J. 649 

U. S. D. A. 651 

Zigzag clover, culture experiments, N. C... 35 

Zinc in dried apples. 297,992 

Zinc-iron method for nitric nitrogen. 180 

Zoology, abstracts of articles. 889,694,787 

Zygmorphio flowers... 280 

Zvaoffeomvs trichopui, notes, U. S. D. A. 787 
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